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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P O. Box 968 ~ 3000 Geotge Washington Way ~ Richland, Washington 99352-0968 ~ (509) 372-5000

October 13, 1994
G02-94-235

Docket No. 50-397

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Subject: WNP-2 OPERATING LICENSE NPF-21
RESPONSE TO NRC REQUEST FOR ADDITIONALINFORMATION
REGARDING WNP-2 EMERGENCY ACTIONLEVELS

References; 1) Letter G02-93-302, dated December 30, 1993, JV Parrish (SS) to RJ Pate
(NRC), "WNP-2 Operating License NPF-21 WNP-2 Emergency Plan
Implementing Procedures"

2) Letter GI2-94-179, dated June 24, 1994, JW Clifford (NRC) to JV Parrish
(SS), "Request for Additional Information (RAI Regarding Emergency
Action Levels (TAC NO. M88504)"

With Reference 1, The Supply System transmitted for review a revised WNP-2 procedure on
emergency classification based on NUMARC/NESP-007 Revision 2. Reference 2 requested
additional information r'elative to that submittal. Enclosed with this letter are Supply System
responses to that request along with document changes considered to be appropriate in light of
the requested information.

The enclosure includes the following:

Responses to Requests for Additional Information
Supporting Information for Responses
Procedure 13.1.1, "Classifying the Emergency"
Procedure 13.1.1A, "Classifying the Emergency - Technical Bases"

9410200151 941013
PDR ADDCK 05000397
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Page 2
RESPONSE TO NRC REQUEST FOR ADDITIONALINFORMATION
REGARDING WNP-2 EMERGENCY ACTION LEVELS

Following NRC approval of procedure content, the Supply System will initiate the necessary
actions for effective implementation of the procedure including human factors optimization,
Operator and Emergency Response Organization Training, revision of the WNP-2 Emergency
Preparedness Plan, and alignment of other impacted procedures,

Should you have any questions or desire additional information regarding this matter, please call
me or Mr. G.J. Reed at (509) 377-8568.

. Parrish (Mail Drop 1023)
Assistant Managing Director, Operations

DEL/ml
Attachments

CC: LJ Callan - NRC RIV
KE Perkins, Jr. - NRC RIV, Walnut Creek Field Office
NS Reynolds - Winston & Strawn
JW Clifford - NRC
DL Williams - BPA/399
NRC Sr. Resident Inspector - 927N
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ENGINEERING CALCULATIONNO.

NE-02-94-57

RESPONSE OF CONTAINVKNT1UG)IATIONMONITORS

The computer print-outs associated with this calculation are available in
WNP-2 files.
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Study calculations shall be used only for the purpose of evaluating alternate design options or
assisting the engineer in performing assessments.
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WASNINOTON 1IISLlC tOWlL

QJPPJQ FTHM
VERIFICATIONCHECKLIST FOR

CALCULATIONSAM)CMRs 1.200

Ill4 OA 49 ~

I,Z.OI
~80.W

Calculatio MR
ven ie using the following methods:

Checklist Below

Revision 0 was

Q Alternate Calculations

Checklist!tern
Clear statement of purpose of analysis
Methodology clearly stated and sufficiently detailed and

app'ropriate to proposed application
Logical consistency of analysis
~ Completeness of documenting references
~ Completeness of documenting and updating output interface documents

Completeness of input
Accuracy of input data
Consistency of input data with approved criteria
Completeness in stating assumptions
Validity of assumptions
Calculation sufficiently detailed

~ Arithmetical accuracy
~ Physical units specified and correctly used

Reasonableness of output conclusion
Supervisor independency check (if acting as Verifier)

Did not specify analysis approach
Did not rule out specific analysis options
Did not establish analysis inputs

~ If a computer program was used:
Is the program appropriate for the proposed application?
Have the program error notices been reviewed to determine
if they pose any limitations for this application?
Is the program name, revision number and date of run
inscribed on the output?
Is the program identified on the Calculation Method form?
If so, is it listed in chapter 10 of the Engineering
Standards Manual?

Other Elements Considered

~ If a separate verifier was used for validating these functions or a portion of these functions, sign and
initial below.

Based on the foregoing, the calculation is adequate for the purpose intended.

VeriGer signa (IIIDete Verifier

968-25280 ie/93)
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WASHlNGTON PUBl,lC POWBR

SUPPLY SYSTEM MAMJALAQ.CUI,hTION
PREPARED BY (DATE VERIFIED BYIDATE

5 x gc m 9/z< g4 -~ ~.g 8/c &y

program qpho
dimension prob(200)
real nrg(200)
duxacter name'7
open(unit=l~e='photon.dat'status='old')
open(unit=2~e='qpho.dat'status~unknown')

c modified following line per Rev 1 of NE-0284-57
csjh src=9.02805e14

src=132705e15
99 continue

read(1,;end=109) ndat

do 10 i=l~dat
read(1,1000) prob(i)pug(i)pume
prob(i)~rob(i)'src

1000 foxnut(1xg82~$ 82,1xp7)
10 continue

REVISION NO. REV.
BAR

PAGE CONT'D ON
+go ~ PAGE

CALCULATIONNO.nfE-v- g4- g7

wxite(2,'(a)') xume

c detexmine ifenergy is above 40 keV
do 20 i=1~dat
if (nrg(i) Jt. 0.04) goto 20
Izm
goto 21

20 continue
21 continue

write(6 «) lz

write(2,1001) (prob(i), i=lz,ndat)
wxite(2;) '
wxite(2,1001) (nrg(i), i=lz~dat)

M01 foraut(6(1pe12.4))
write(2,«) '
goto 99

109 continue
stop
end

OUTPUT FILE - used for AD source and ener rou data

I-131
3.4745E+13 3,5140E+12 8.0314E+13 3,3269E+12 1,0771E+15 4.7840E+12
9.6350E+13 2.9129E+12 23920E+13 3.0575E+12

8.0183E-02 1.7721E%1 28430F 01 32578FAH 3.6448E41 5.0299K-01
6.3697F 01 6.4270E-01 7.2289F 01 32939FAH.

968 18694 Rl (2/90)
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WASHINGTON PUBLIC POWBR

SUPPLY SYSTEM
MAJ.'ItUAL&Q.CUIMTION

PAGE
5.oo7

CONT'D ON
PAGE

CALCULATIONNO.

re-gZ- S>-~ 7
PREPARED BYI DATE VERIFIED BY I DATE

S. <, 44~~ eZ 9/!4:Pg „~ g -''i REVISION NO. REV.
BAR

I-132
3.143 8E+12
6.5490E+12
1.9654E+X2
1.663 5E+13
52392E+X2
1.4408E+13
7.4659E+13
7.4660E+12
2.3582E+X2
9.4305E+13
3.143 8E+12

1,8340E+12 2.4882E+12 1.9123E+13
3.9294E+12 62876E+X2 6.4176E+12
5.5006E+12 6.6800E+13 2.1350E+14
1,8340E+12 52392E+X2 2.0957E+13
13098E+X5 6.5490E+13 6.9419E+13
52392E+X2 1,0112E+15 1.6373E+13
7.7274E+12 1.4276E+13 XZISIE+X3
62876E+12 3.9294E+13 1.7944E+13
1.5063E+13 2.6196E+13 1.1788E+13
1.8861E+13 1.7942E+12 3.9294E+12
2,6196E+12 1.5712E+12 22268E+12

9.5614E+12 1.8340E+12
7.9902E+12 23582E+X2
6.9418E+12 1.4412E+12
1.8206E+14 3.5365E+13
4.1914E+13 2.S816E+13
5.6320E+12 3.79S4E+13
5.5006E+12 23969E+X4
3.6680E+12 1.4408E+13
1.5712E+12 32745E+13
1,5718E+13 1.4408E+13
423 94E+13

1.4720E-OI
3.6350E41
4.7850E-OI
5.471 0E41
6.5900F 01
7.2850E-OI
8.122 0E-OI
9.8370E-OI
X0727E+00
X8986E+00
2.0868E+00

1,8330E-OI 2.54SOF 01 2.6270E-OI 2.8480E41 3,1650E-OI
3.8780E<1 4.1680E-OI 43190E-01 4.4600E41 4.7390E-OI
4.8820E-OI 5.0590E-OI 52265F 01 5.3550EQI 5.4000E41
6.0000E-OI 6.2080E-OI 62120F 01 6.3022E<1 6.5060F 01

6.6769E-OI 6.6980E-OI 6.7160F 01 7.2700E41 72720E-OI
7.6450E-OI 7.7261F 01 7.8020E-OI 7.8450E41 8.0980E-OX

8.6330E-OI 8.7680E-OI 9.1030E-OI 9.2760K@1 9.5455E-OI
1.0347E+00 1.1360E+00 1.1434E+00 1.1474E+00 1.1732E+00
X2907E+00 X2953E+00 X2976E+00 X3178E+00 X3721E+00
1.4426E+00 1.4768E+00 1.7575E+00 1,9211E+00 2.0022E+00
2.1727E+00 22232E+00 23905E+00 1.0146E+00

I-133
4.7309E+12 1.5460E+12 1.3748E+12 1.4890E+12 2.0277E+12 4,1006E+12
2.4055E+13 1.1455E+15 7.1594E+12 8.5568E+12 1.9817E+13 6.0593E+12
2.0397E+12 1.6381E+13 5933SE+X3 2.8187E+12 -79200E+X2 1.8220E+12
1.9817E+13 3.0928E+13 1.9707E+12 8.0578E+12

2 6270E 01 2 6717E 01 3.4543E 01 3.6108E-OX 4 X805E41 4229IE 01

5.1053F 01 52987F 01 6.1797E41 6.8025F 01 7.0658&01 7.6838E41
80051~1 8.5628EOI 8.7533E41 9.0967E-OI 1.0523E+00 X.0601E+00
12364E+00 X2982E+00 13504E+00 53524E-01

I-134
4.9886E+13 9.1155E+12
2.6335E+13 1.7345E+12
5.5583E+13 X.7220E+X3
1.1649E+13 2.7855E+12
1.1016E+13 2.5323E+13
92428E+13 2.5320E+12
6.2041E+13 2.5323E+13
4.6845E+12 1.7729E+12
1.8990E+12 5.9505E+12
X.0255E+13 1,5195E+12
3.0389E+12 3,5452E+13
3.1650E+12 2.0264E+12

1.4053E+12 3.4185E+12 92429E+X2 32924E+X2
6.8370E+12 6.5835E+12 9.7493E+13 8.1030E+12
4.8119E+12 1.8739E+13 3.1020E+13 1.0382E+14
1.5067E+14 1.4055E+14 3.1401E+13 1.1269E+14
1.0129E+13 5.4444E+13 6.9644E+12 1266XE+X5
8.6603E+14 1.8990E+12 53557E+X3 4.6845E+12
2.0259E+14 9.1155E+12 9.6224E+12 X2915E+X4
4.6845E+12 2.7855E+12 7.4700E+12 X3934E+12
2.9115E+12 22785E+X2 22785E+12 3.0387E+13
6.7109E+12 5.7862E+13 3.4185E+12 5.3175E+12
7.5968E+13 2.4059E+12 22785E+X2 2.7855E+12
1.7713E+13
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WASHINGTON PUBI.IC POWBR

SUPPLY SYSTEM
lNA].'ItUAL&Q.CUI.ATION

PAGE
Q 0Og

CONT DON
PAGE

CALCULATIONNO.

A/6-oz- %-> 7
PREPARED BYI DATE VERIFIED BY I DATE

5 ~ F/a ng> >/<1'IH 'i/IC/i.Y

19540F DX '13903E-OX 1.5198E 01 1.6248 01 1.8847E4X 2.1700E 01
23547E-OX 2.7880E-01 3,198XE-01 3.5108E-OX 4.0545E4X 4,1100E-DX
43335E-OX 4.5892E»01 4.6550E-01 4.8888E.01 5.1440EZX 5.4083E OX

5.6552E-01 5.7075E-01 5,9536E-01 6.2179E-01 6.2796E4X 6.7734E-OX
7.0665E-OX 79074E-OX 7.3918E-DX 7.6668E 01 8.1638'.4702E-OX
8.5729E-01 8.6400ERX 8.8409E4X 92260F 01 9.4786E4X 9.6690F 01
9.7467E-01 1.0403E+00 1,0726E+00 1.1001E+00 1.1032E+00 X.X362E+00
1.1591E+00 1.1640E+00 1.1900E+00 X2390E+00 12695E+00 13224E+00
1.3360E+00 1.3526E+00 1.4143E+00 1.4282E+00 1.4314E+00 1.4552E+00
1.4700E+00 1.5055E+00 1.5415E+00 1.6138E+00 1.6292E+00 1.6443E+00
1.6552E+00 1.7415E+00 1.8068E+00 1.9259E+00 2.0206E+00 2.1599E+00

~ 23124E+00 2.4674E+00 X.7872E+00

REVISION NO. REV.
BAR

I-135
23160E+X3 3.0748E+12 2.4418E+12 4.1005E+13 4.0249E+12 2.4683E+12
3.0748E+12 3.9865E+12 4.6699E+13 4.0249E+12 79280E+X2 4.1762E+12
9.4538E+13 1.7092E+12 6.0368E+12 1.7092E+12 8,7320E+12 2.011SE+12
X2785E+12 8.8462E+13 1.9362E+12 1.1770E+13 1.5946E+13 20503E+12
1.0517E+14 2.1262E+13 4.7839E+13 2.9880E+14 13669E+12 1.1580E+13
X.X959E+13 3.7967E+14 S.0486E+12 4.1762E+12 1.1466E+14 1.423SE+13
1.7086E+13 12643E+14 5.4292E+13 1.0213E+14 7.6690E+12 3.9108E+12
1.1541E+13 8.1255E+12 12643E+13 1.9837E+13

2205 DE41
4.0303E-OX
5.4656E4X
7.9771F 01
1.0388E+00
12405E+00
1.5664E+00
2.0459E+DD

Kr-83m
2.9963 E+13

22972')X 2.6426E4X 2.S845E-01 2.9027E41 3.6185E DX

4.1483E-01 4.1763E-01 42993E4X 4.3374E4X 4.5163E-01
5.7597E-01 6.4985E-01 6,9013E-DX 7.0792EZX 7.8548E-01
83680E-OX 9.6146E4X 9.7196&01 9.726XEM 9.9509F 01
1.1016E+00 1.1240E+00 1.1315E+00 1.1599E+00 1.1690E+00
12604E+00 13679E+00 1.4484E+00 1.4576E+00 15028E+00
1.6780E+00 1.7065E+00 1.7912E+00 1.8307E+00 1.9273E+00
22555E+00 2.40S7E+00 1.0734E+00

6,72SXE+11

1.4100E-02 3.2160E-02

Kr-85
5.7594E+12

5.1399E-01

Kr 85m
1.8564E+X4 7.7765E+11 8.1162E+12 1.5699E+13 4.1205E+12 3.9957E+12
9889SE+X4 2.SDDXE+11

3.0487F 01 1.6900E-03 1.3336F 02 X9395E42 1.6000E42 12985E-OX
1.5XXSE-DX 5.S128E-01

988 18894 R1 (2I90)
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WhSHINGTON PUBLlC POWER

SUPPLY SYSTEM
MA].'ItUAL&G.CUliATION

PAGE
5,009

CONT'D ON
PAGE

CALCULATIONNO,r8-n"- p--57
PREPARED BY/DATE

I /gal)~ C <

VERIFIED BY I DATE

gg/c', g-" -..c, '- ~- 7- > 0/c 5

REVISION NO.
I

REV.
BAR

Kr-87
6.5689E+14 2.5291E+13 22334E+12 9.9847E+12 9.6563E+13 1.8393E+12
1.4912E+13 8.6046E+12 3.8100E+12 1.6416E+12 4.7296E+12 1.7079E+12
1.3801E+12 2.7195E+13 1.8393E+12 3.8427E+13 2.8253E+12 12350E+14
5.1894E+13 42041E+12 5.9770E+12 8.6245E+12

4.0258E41 6.7387E-01 8.1425EAI 8.3637E-01 8.4543E41 9.4664E-01
1.1754E+00 1.3380E+00 13825E+00 13899E+00 1.5312E+00 1.5780E+00
1.6112E+00 1.7405E+00 1.8426E+00 2.0119E+00 2.4085E+00 2.554SE+00
2.5581E+00 2.8114E+00 3.3085E+00 1.6201E+00

Kr-88
2.6169E+12 4.1186E+13 3.4483E+14 33521E+12 1.4239E+12 1.9282Et12
2.9845E+13 8.5409E+12 1.69S6E+12 9.6423E+12 3.1225E+12 7.0705E+12
1.6535E+12 1.7218E+14 2.2958E+12 8.9072E+12 3.9029E+12 1.7448E+13
1.8831E+12 6.4282E+12 1.8831E+12 1.7035E+13 13224E+13 92367E+12
1.8831E+12 1.8366E+12 4.8212E+12 1.4876E+13 2.1127E+12 2.1127E+12
1.9606E+13 2.8930E+12 1,5155E+12 2.S559E+13 1.4510E+14 6.0606E+12
8.8156E+12 1.8366E+12 1.3310E+12 6,0103E+13 4.9589E+13 3.8113E+12
1.7495E+14 4.4998E+13 9.6888E+12 4.5916E+14 13775E+12 82649E+12
1.9747E+12 2.5071E+13

12227M 1.6598E-01 1.9632E-01 2.407IE-01 3.1169E41 3347IE-01
3.6223MI 3.9054EWI 4.2170E-01 4.7180F 01 6.7734E41 7.8828MI
7.9032FA5 89483E-01 8.5034E-01 8.6233E-01 9.4492EQI 9,8578541
9.9009E41 1,0396E+00 1.0495E+00 1,1413E+00 1.1795E+00 1.1850E+00
12098E+00 12127E+00 1.2452E+00 12507E+00 1.3250E+00 13523E+00
1.3695E+00 1.4069E+00 1.4648E+00 1.5184E+00 1.5298E+00 1.6038E+00
1.6856E+00 1.892SE+00 1.9087E+00 2.0298E+00 2.0354E+00 2.1865E+00
2.1958E+00 22318E+00 2352IE+00 23921E+00 2.4089E+00 2.5484E+00
2.7710E+00 1.0001E+00

Kr 89
2.9195E+12 2.4152E+13 1.6455E+12 2.6541E+14 8.7585E+12 4.5385E+12
1.5659E+13 5.4940E+13 1.1943E+13 1.8313E+13 42200E+12 33972E+13
12740E+13 1.0616E+13 4.2731E+12 8.8116E+13 1,5128E+13 2.1233E+12
7.4846E+13 22029E+14 7.9623E+12 4.5385E+12 1.5128E+12 1.4067E+12
3.0788E+12 2.3621E+13 6.6087E+12 1,0351E+13 3.9281E+12 5.5736E+13
1.5128E+12 5.3082E+12 12209E+13 1.4863E+13 1.0086E+13 1,4598E+13
3.7954E+12 7.8561E+13 2.1233E+12 9.5282E+13 8.2277E+12 2.1764E+12
1.4067E+12 42731E+12 13005E+13 8.7585E+12 1.4332E+12 5.4144E+12
3.1318E+12 4.7508E+12 1.1943E+13 3.8750E+13 2.2029E+13 2.1233E+12
2.8399E+12 13005E+13 2.2029E+12 2.4418E+12 1.9110E+12 7.8827E+12
1.8048E+13 1.3271E+12 4.0608E+13 1.7517E+12 2.5745E+12 1.9640E+12
1.6721E+12 3.5034E+12 2.9726E+12 1.6190E+12 2.3621E+12 2.4949E+12
9.1301E+13 1.7517E+13 1.4863E+12 4.4058E+13 6,7945E+13 2.0171E+12
2.5214E+12 1.0882E+13 4.4854E+12 1.6986E+12 1.8579E+12 1.7517E+12
3.4503E+12 5.8125E+13 2.9726E+12 1,0086E+13 1.4067E+12 1.8579E+12
1.5659E+12 4.6447E+12 2.6010E+12 2.0967E+12 1.3801E+13 8.4931E+12

- 1.7517E+12 1.5659E+12 2.0702E+13 32380E+I2 3.4769E+12 12474E+13
7.0068E+12 1.6986E+12 2.7072E+12 1.0616E+13 9.5548E+12 1.4332E+12
5.5736E+12 1.6455E+12 1.0086E+13 9.0239E+12 1.7517E+12 3,1849E+12
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WASHlNGTON PUBLIC POWII

SUPPLY SYSTEM

PREPARED BYI gATE VERIFlED BY I DATE

2/tP ~f -YA ~~z iA(>v

PAGE CONT'D ON
g.OtO PAGE

CAlCULATlONNO.
h/E=oz- 94-5 7

REV.
BAR

23091E+13
13271E+12
3.423 8E+12
1.7782E+12
13801E+12

4Z996E+12 33707E+12 3.5830E+12'2.5745E+12 1.3801E+13

5.6798E+12 13801E+13 82277E+12 1.8048E+12 1.7782E+13

1,1147E+13 1.8313E+12 1.7517E+12 1.8313E+12 1.4598E+12

5.4940E+12 2.7603E+12 3.5830E+12 1.8844E+12 1.5394E+12

1.7782E+12 9.4459E+13

1,9620E41
3.4503E-01
4.3808E-01
5.7696&01
6.7411E-01
7.4740E-01
8.5737E-01
9.5318E-01
1.0765E+00
1.1625E+00
12737E+00
19722E+00
1.4728E+00
1.5738E+00
1.6920E+00
1.837SE+00
1.9666E+00
2.1600E+00
2.6453E+00
2.8662E+00
3.1721E+00
3.5839E+00
3.9018E+00
4.341 1E+00

Xe-131m
2.6010E+13

1.6393E-01

1.9750E-01 2.0503E-01 2.2090E-01 2.6411'3820F 01

3,5606E-01 3.6488E-01 3.6930F 01 4.0225E41 4.1142E-01

4,6613E«01 4.9076E-01 4.9750E-01 4.9860E41 5.5730E-01
5.8580E-OI 6.2620E-01 62975E-01 6.6572E41 6.7140E-01
6.9624E-01 7.0701E-01 7.1005K-01 7.2963E41 73839F 01
7.6290E-01 7.6290E-01 7.7649E-01 8.2675E41 83553E-01
8.6708E-01 8.7042E-01 9.0427F 01 9.3095E41 9.4419F 01

9.6042E-01 9.7439E-01 9.9737E-01 1.0108E+00 1.0444E+00
1.0881E+00 1.1032E+00 1.1078E+00 1.1166E+00 1.1315E+00
1.1723E+M 1.1824E+00 1.1865E+00 12288E+00 12356E+00
13027E+00 1.3243E+00 1.3354E+00 19406E+00 13675E+00
1.4126E+00 1.4216E+00 1.4613E+00 1.4642E+00 1.4685E+00
1.5010E+00 1.5062E+00 1,5300E+00 1.5337E+00 1.5553E+00
1.6341E+00 1.6438E+00 1,6675E+00 1.6769E+00 1.6838E+00
1,6937E+00 1.7213E+00 1.7776E+00 1.7882E+00 1,8107E+00
1.8397E+00 1.8685E+00 1.8798E+00 1.9034E+00 1.9391E+00
1.9986E+00 2.0122E+00 2.0210E+00 2.0465E+00 2,1006E+00
2.1958E+00 22802E+00 23774E+00 2.4010E+00 2.5979E+00
2.7509E+00 2.7821E+00 2.7938E+00 2.8196E+00 2.8533E+00
2.8787E+00 3.0179E+00 3.0292E+00 3.1073E+00 3.1403E+00
3,2198E+00 33617E+00 3.3711E+00 3.3999E+00 3.5329E+00
3.7178E+00 3.7325E+00 3.7814E+00 3.8274E+00 3.8427E+00
3,9230E+00 3.9655E+00 3.9775E+00 3.9960E+00 4.0480E+00
4.4892E+00 2.1811E+00

Xe-133
2.8731E+12 4.8415E+14 9.4486E+11

7.9621E-02 8.0997E-02 1.7770E-01

Xe-133m
13669E+14

2.3322E-01

Xe-135
3.8299E+12 1.1930E+15 2.9235E+12 4.7482E+12 3,8415E+13 2.7775E+12

1.5820E-01 2.4979E-01 3.5839&01 4.0799E01 6.0819E41 6.8433F 01
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WASHINGTON PUBLIC POWBR

SUPPLY SYSTEM

PAGE

g Otf
CONT D ON
PAGE

CALCULATIONNO.¹-oz-94 -s7
REPARED BY /SATE VERIRED BY IDATE

H ~ es 9/lW/91
Xe-135m

1.0749 E+15

REVISION NO. REV.
BAR

52656E41

Xe-137
1.5487E+12 1,8327E+12 4.0740E+14 8.1481E+12 2.7297E+12 13974E+12
2.9739E+12 1.3443E+12 1,6296E+12 5.4183E+12 2.4033E+12 1.7451E+13

2.9800E-01 3.9335E-01 4.5549E-01 8.4895E01 9.8225E%1 1.1193E+00
1.2732E+00 1,5768E+00 1.6125E+00 1.7834E+00 2.8498E+00 1.4906E+00

Xe-138
7.9006E+13
83604E+13
1.5473 E+12
1.7557E+12
2.8425E+12
3.1358E+12
1.6262E+14
3.5281 E+13

1.5375841
3.9643E-01
5.5595F 01
8.9687E-01
1.0988E+00
1.6146E+00
2.0158E+00
1.118 6E+00

4.6400E+13 4.1802E+14 5.6851E+12 1.4213E+12 6.6472E+12
2.8S43E+13 2.6963E+14 4.8066E+12 39442E+12 1.5473E+12
4.0541E+12 1.6296E+12 1.9229E+12 3.9294E+12 82357E+12
4.3474E+12 12206E+13 1.79S2E+12 3.0509E+12 5.4343E+12
1.4213E+12 1.9563E+13 6.8131E+12 1.7557E+12 3.5114E+12
2219SE+14 23834E+12 1,8895E+13 7.4832E+12 7.1064E+13
1,9145E+13 3.0348E+13 82357E+12 4.1391E+12 22998E+12

2.4256E-01 2.5S31F 01 2.8251&01 3.3528E%1 3.7144E-01
4.0136E<1 4.3449E41 5.0022E41 5.3007E<1 53776F 01
5.6853E-01 5,8884E-01 6,540SE-01 8.6582E-01 S.6935E-01
9.1251E-01 9.1713E-01 93636E41 9.4125E%1 1.0939E+00
1.1022E+00 1.1143E+00 1.1416E+00 1.1454E+00 1.5718E+00
1.7683E+00 1.8125E+00 1.8509E+00 1.9254E+00 2.0048E+00
2.0792E+00 22523E+00 23219E+00 2.4753E+00 2.4976E+00

968 18694 RI I2/90)



I ~

a ~ ~ ~

~ I

~r~
0r

J

r ~ p J

~ r
P g

P

r
P y

tr

t ' t ~

e
/J

r

J P ~

~ /

/r

/ y

'



jll



0 ~ ~

~ ~

p >r
~ ~



I ! P'

0

0

I * I ( ~ \ Jt * 4'% \ - ' P ~ OW



~ ~ ~

~ '

~ ~

~ ~



0

C ~ I* h, P ~ I'VII '5 t I % +' V C I,



WhSHlNGZON PUBL1C POWBR

SUPPLY SYSTEM 5SQAJAL &Q.CtJl&rI:ON
PAGE CONFD ON

PAGE

CALCVLAllONNO.
+'<- oz- 9<-5 7

2 DRYWELLMODEL/CMS-RE-27AQ78 ~ (1.e-6 Ci/cc I-X31 source)
set up one spurce fpr ~eii @plume'at ncomp nxgy ineut nsrcs nrcvrs nflage

6 6 10 0 1 '3 1
«as1 as2 as3

2 0 0.0
CG body number for source

15
nsopt nx ny nz ngpf ngpl ngpi

0 40 60 80 1 XO 5
'ource strength ( data &om RADDECAYprobability/decay'total source )

3.4745E+13 3.5140E+12 8.0314E+13 3.3269E+12 1,0771E+15 4.7840E+12
9.6350E+13 2.9129E+12 2.3920E+X3 3.0575E+12

»

Combinatorial

Geometry»»»»»»»»»»»»»»»»»»»»»«»»»»»»»»»»»»»»»»»»»»»»

0 0 WNP-2 COMPLETE DRYWELLMODEL
TRC 1 0.0 0.0 0.0 0.0 0.0 219520

1236.18 602.62
TRC 2 0.0 0.0 219520 0.0 0.0 208.28

602.62 482.60"
RCC 3 0,0 0.0 2403.48 0.0 0.0 332.74

482.60
SPH 4 0.0 0.0 2736.22 482.60
RCC 5 0.0 0.0 2976.89 0.0 0.0 241.93

482.60
RCC 6 0.0 0.0 0.0 0.0 0.0 2023.11

393.70
RCC 7 0.0 0.0 0.0 0.0 0.0 2023.11

456.57
SPH 8 0.0 0.0 929.01
SPH 9 0.0 0,0 929.01
RCC 10 0.0 0.0 929.01 0.0 532.13

318.77
RCC 11 0.0 0.0 1461.14 0.0 00 1050.29

318.77
RCC X2 00 . 0,0 929.01 0.0 00 1582.42

334.01
SPH 13 . 0.0 318.77
SPH 14 0.0 334.01
RCC 15 00 0.0

1236.18
SPH 16 1051.43 0,0 640.08 3.81
END
CGC cards tp describe matual zpnes «»»»»»»«»»»»»»»»»»»»»»»»»»»»»»»

air 50OR 1 -7 -X2 -16
OR 2 -12
OR 3 -12 -14
OR 4 -5 -14
OR 6 -9 -12

318.77
334.01

0.0

0.0 2511.43
0.0 2511.43
0.0 0,0 0.0 3218.82

PREPARED SY/DATE VERIFlED Y / 0+YE
Sw 0 0//b/5 p'EVSNN NO. REV.

SAR

con 50OR 7

stl 50OR 9 -8 -10

968-16694 R1 (2/90)
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WASHINGTON PUBI,IC POWBR

SUPPLY SYSTEM

PAGE CONI'D
ON'AGE

CALCULATIONNO.
4e -oZ- O'- F7

PREPARED BY ( DATESg ha
VERIRED BY I DATg

P/i~/~~~ -7<=.
REVISION NO. REV.

BAR

OR 12 -10 -11
OR 14 -13 -11
OR 1 16

Rw1 50OR 8OR 10
Rs1 50OR 11OR 13

Pb 50OR 15 -1 -2 -3 4 -5
OR 5

END'GD ~s -'not used m QAD """"""""""""""""""'""
1 1 1 1 1 1

" CGE ~ds - composlbpn 0 tp zpn
1 2 3 4 5 6

~nbld h2o N 0 con. 04 Fe Pb
3 101 7 8 106 26 82

0.0 0,00086 0.00025 0.0 0.0 0.0 —air
0.0 0.0 0.0 1.0 0.0 0.0 —concxete
0.0 0.0 0.0 0.0 7.860 0,0 —steel
0.9597 0.0 0.0 0.0 3390 0.0 —water+steel
0.000599 0.0 0,0 0.0 1.572 0.0 —steam+steel
0.0 0.0 0.0 0.0 0.0 1.e8 —lead

1 g3AR gamma energy groups 111111111111'11111111111111111' '1111111111111

8.0183&02 1.7721E-01 2.8430E-01 3,2578E01 3.6448E41 5,0299E41
63697E-01 6.4270E-01 7.2289E-01 32939E-01
DETECTOR lp ca tip ns 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 11 1 11 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 1

1051.43 0.0 640.08 0 - CMS-RE-27A &27B
913.77 0.19635 45720 0 - CMS-RE-27E

1066.17 0.19635 447.04 0 - CMS-RE-27F

NOTE: The azimuthal angle for the E&F detectoxs are set off of the X axis line at an angle of
0.19635 mdians. The.will not impact the results due to model symmetxy,
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c.ale. ne: yp og -~- r r r cv

P~yernCftf Q: S W /eynyfn5 Z/Z9/P+

j:= 1..501

i:= 1..18

k:= 1..17

MeVI.=

Number of Isotopes Vf. '7.J
Number of Data Points for Detector CMS-RE-27E&F

Number of Data Points for Detector CMS-RE-27A&B

ff2 F,:= Mab~.= Eff27AB„:=

.038

.050

.070

.071

.080

.100

.120

.130

.150

.200

.300

.400

.6617

1.0

1.1732

2.0

3.0

0.0

20
.38

50
.80

1.0

1.02

1.02

1.0

.975

.95

1.0

1.01

1.0

.97

.9

0.04

.061

.070

.080

.100

.105

.130

.200

.250

.300

.500

.6617

1.00

2.00

3.00

0.0

.35

53
.71

.83

.91

1.0

1.05

1.05

1.04

1.01

1.00

1.0

1.01

1.1

1.2

Detector CMS-RE-27A,B,E,F Efficiency

15

EfQ7EFI

Efl27ABk

05

001 0.1

MBVI,MQ

10

Energyf .= READ(mev)

vs:= cspiine(MeV, Eff27EF)

REB,.:= fnterp (ve, MeV, EE27EF, Energy)

WRITE(127ef):= RESI

vs':= cspline( Mab, Eff27AB)

REBA:= interp (vef, Meb, EE27AB, Energy)

WRITE(r27ab):= RESA



a ~ s ~ +
re~ O

P~~cJ Ey: ~ u Wars Zy
S ~zg.

The followingTables are representative of the output fiIes generated for input into the

EXCELspreadsheet calculations
v b.-.~v

J.'k:=

1..10

0.08018 0.88417

Energy+ RES RESA

0.71288
~/Zd'yy

0.17721

0.2843

0.32578

0.36448

0.50299
0.63697

0.6427

0.72289

0.32939

0.9756

0.96336
0.95537

0.95096
0.96321

0.99497

0.9962

1.00909

0.95482

1.01957

1.01753

1.0028

1.00011

0.98982

0.99744

0.99806

1.00471

1.00223
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Ca~~
CMS-RE-27A, 27B, 27E, F Respon~ 4uCi/cc Source in RPV Liquid

Calc. No.: NE-02-95-~ rev 0
Prep. By: S. J. Haynes /94

page: .025

Isotope
Photon Energy

(MeV)

Drywell
Concentration

Probability (uCi/cc)

Energy
Group

Concentration
(uCi/cc)

CMS-RE-27ASB
QAD Detector

Response
(Rad/hr)

CMS-RE-27ASB
Efficiency

CMS-RE-27ASB
Response
(Rad/hr)

0lrgy

l-131
I-131
I-131
l-131
1-131

I-131
l-131
I-131
1-131

I-131

0.080183 0.026182
0.17721 '.002648

0.2843 0.060521
0.32578 0.002507
0.36448 0.81164
0.50299 0.003605
0.63697 '.072605

0.6427 0.002195~
0.72289

'.018025'.32939

0.002304'.202

0.005288764~
0.000534896
0.012225242
0.000506414 =

0.16395128

0.00072821'.01466621'.00044339

0.00364105
0.000465408

2.18E-07
1.18E-03
1 44E-01
8.46E-03 ~

3.48E+00 ~
3.42E-02

1.05E+00
3.19E-02 +
2.95E-01 ~

7.96E-03
Sum

0.71 ~

1.02~

1.02'.00'.00'.99

1.00
1.00
1.00

1.00'.587945707

8.18219E-10
6.42546E-07

'.001797514-

4.28578E-06

'.570763591'.4661

5E-05
0.01 5340856
1.41552E-05

0.001073163 +
3.70632E-06 ~

Cone Factor
Cone Factor

0.00856 CMS-RE-27A
0.00973 CMS-RE-27B

Response = 0.005032815 Rad/hr
Respones = 0.005720712

photon
Energy
(Mev)

CMS-RE-27E
QAD Detector

Response
(Rad/hr)

CMS-RE-27F
QAD Detector

Response
(Rad/hr)

CMS-RE-27ELF
Efficiency

CMS-RE-27E
Response
(Red/hr)

CMS-RE-27E
Response
(Rad/hr)

0.080183
0.17721 r

0.2843 ~

0.32578 i
0.36448

'.50299

0.63697
0.6427

0.72289

'.32939'.22E-01~

2.70E-02 ~

1.16E+00
5.67E-02

2.09E+01
1.51E-01~

3.38E+00
1.03E-01 ~

9A4E-01 i
5.28E-02

'.65E-02
i

2.13E-02 ~

9.17E-01 i
4.49E-02 i

1.65E+Ol
1.20E-01

2.68E+ 00
8.17E-02
7.48E-01
4.18E-02 i

0.88 ~

0.98
0.96>
0.96 i
0.95

0.96'.99

1 00
1.01
0.95

'.000568174
~ 0.00044921 ~

1.4135E-05 1.11832E-05
0.013597599 i 0.010761773
2.75831E-05 2.18328E-05

3.248399501 2.571338097
0.000105778 8.3757 E-05

0.049121083 ~ 0.038942879
4.57091E-05 3.62365E-05

0.003470787 0.002750262
2.33577 E-05 1.84884 E-05

CMS-RE-27E
Response = 3.315373706

CMS-RE-27F
Response = 2.62441372

Rad/hr

Red/hr



0



Isotope
1-131

!-131
I-131
l-131
l-l31
1-131

I-131
l-131
1-131

I-131

Photon Energy
(MeV)

0.0801 83-
0.17721

0.2843

'.32578'.36448

0.50299
0.63697 ~

0.6427
0.72289-
0.32939

Cele. No: NE-02-94-~ev 0
Prepared By: S. J. Haynes~/94

p e: 5.026
Jgv>~J

CMS-RE-27ARB
CMS-RE-27ASB Response ")~/4g

Efficiency (Rad/hr)

0.71 ~ 6.12729E-08
1.02 4.81175E-05
1.02 0.134607993
1.00 0.000320944
1.00 ~ 42.74199884
0.99'.001846792
1.00 'l.148809849 +

1.00 0.001060023
1.00'.080364508
1.00'.00027755

Sum = 44.02869262

CMS-RE-27ASB
QAD Detector

Response
(Rad/hr)

Energy
Group

Concentration
(UCI/CC)

Drywell
Concentration

Probability (uCi/cc)
2.18E-07 ~
1.18E-03 ~
1.44E-01-
8 46E-03

3.48E+ 00
3.42E-02

1.05E+00
'.19E-02

2.95E-01
7.96E-03

15.1269~ 0.396052496

0.040056031-'.915495115'.037923138

12.27759712

0.054532475'.098288575.

0.033203546
0.272662373-
0.034852378 i

0.026182
0.002648
0.060521
0.002507

0.81164~
0.003605 i
0.072605>

0.002195'.018025'.002304 i

Ca~
CMS-RE-27A,B,E,F Response to~ uCi/cc Source In RPV Liquid

Cone Factor
Cone Factor

0.00856 CMS-RE-27A
0.00973 CMS-RE-27B i Response = 0.376885609 Rad/hr

Respones = 0.428399179 Rad/hr

photon
Energy
(Mev)

CMS-RE-27E
QAD Detector

Response
(Rad/hr)

CMS-RE-27F
QAD Detector

Response
(Red/hr)

CMS-RE-27ERF
Efficiency

CMS-RE-27E

Response
(Rad/hr)

CMS-RE-27E
Response
(Rad/hr)

0.080183 <
0.17721

0.2843-
0.32578 ~

0.36448
0.50299.
0.63697 .

0.6427<
0.72289
0.32939

1.22E-01
2.70E-02

1.16E+00
5.67E-02

2.09E+ 01 i
1.51E-01

3.38E+ 00
'.03E-01

9.44E-01
5.28E-02"

9.65E-02 ~

2.13E-02 "
9.17E-01
4.49E-02 ~

1.65E+ 01 ~

1.20E-01
2.68E+ 00 ~

8.17E-02
7.48E-01
4.18E-02 +

0.88
0.98 ~

0.96
0.96 .

0.95 „.

0.96
0.99.
1.00 r
1.01-
0.95 z

0.042548078
0.001058509
1.018264935
0.002065579
243.2584872~
0.007921256
3.678463876
0.003422954
0.259912135
0.001749155

0.0336394
0.000837464
0.805902293
0.001634967
192.5563082 ~
0.006272194
2.916262588
0.002713593
0.2059551 69
0.001384518

CMS-RE-27E

Response = 248.2738937
CMS-RE-27F

Response = 196.5309104

Red/hr

Rad/hr
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Energy Probability

(MeV)

Design Basis Gsp

Source Release

(Ci) Fraction

Case P3- 20fjggpd Failure
CMS-RE-27A,B,E,FWFector Response

27A&B

@AD Det.

Response

(Rad/br)

Cont. 27A&B

Eff. 27hd2B

Response

(Rad/hr)

Conc.

(uCi/cc)

27E

QhD Det.

Response

(Rad/br)

27F

/AD Det.

Response

(Red/hr)

27E

Response

(Rad/br)

27F

Response

(Rad/hr)

Gale. No.: NE-02-94-a~v 1

Prepared By: S. J. Haynes ~/94
page:5.027

,c~
%(,y
27E&F

EK

1-131

1-132

0.080183

0.17721

0.2843

0.32578

0.36448

0.50299

0.63697

0.6427

0.72289

0.32939

0.1472

0.1833

0.2548

0.2627

0.2848

0.3165

0.3635

0.3878

OA168

OA319

0.446

OA739

OA785

OA882

0.5059

0.52265

0.5355

0.54

0.5471

0.6

0.6208

0.6212

0.63022

0.026182

0.002648

0.060521

0.002507

0.81164

0.003605

0.072605

0.002195

0.018025

0.002304

0.002369

0.001382

0.001875

0.01441

0.007205

0.001382

0.004935

0.002961

0.004738

0.004836

0.006021

0.001777

0.001481

0.00414$

0.050337

0.16088

0.005231

0.001086

0.012535

0.001382

0.003948

0.015792

0.13719

2A22E+07

2A22E+01

2A22E+07

2A22E+07

2A22E+07

2A22E+07

2A22E+07

2A22E+07

2A22E+07

2A22E+07

3A66E+07

3.466E+ 07

3A66E+07

3.466E+01

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+01

3A66E+07

3.466E+07

3 466E+07

3A66E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466 E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

4A7FAI
4.52E42

1.03E+00

4.28S42

1.38E+01

6.15E42

1.24E+00

3.74FA2

3.08B41

3.93E42

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

5.78E42

3.37E42

4.58B42

3.52B41

1.76E41

3.37M@

1.20B41

7.23E42

1.16S41

1.18E41

1.47S41

4.34E42

3.62E42

I.OIB41

1.23E+00

3.93E+00

1.28E-OI

2.65M@

3.06E41

3.37E42

9.64E42

3.$ 6841

3.35E+00

3.20E47

1.73E43

2.12B41

1.24S42

S.12E+00

5.03S42

1.54E+00

4.69F 02

4.33E41

1.17E42

5.60E44

1.07E43

4.65E43

3.93FA2

2.54E42

6ASE43

3.09E42

2.13E42

3.90E42

4.22E42

S.SSE42

1.80E42

1.53FA2

4AIE42
7.14B41

2A9E+00

8.55E42

1.81S42

2.14E41

2.74~
8.13E42

3.26E Ol

2.87E+00

0.71

1.02

1.02

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.01

1.03

1.04

1.03

1.02

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

I.OISFA7

7.975 S45

2.231E41

5.321FA4

7.0$ 5E+01

3.061B43

1.904E+00

1.757FA3

1.333 B41

4.602E44

3.273 S45

3.719 E45

2.215 E44

IA24S42

4.551E43

2.176S44

3.727E43

I.S39E43

4.512E43

4.988 S43

8.151S43

7.752 B44

5.467S44

4A21E43

8.690FAI

9.682E+00

1.081 E42

4.742 B44

6A81E42

9.143E44

7.$38E43

1.2$ S E-01

9.623E+00

1.79S41

3.96FA2

1.70E+00

8.34E42

3.07E+01

2 22E41

4.97E+00

1.52E41

1.39E+00

7.77E42

2.80E42

2.16E42

4.57FA2

3.66FAI

2.03S41

4.44S42

1.86E41

1.19E41

2.05E41

2.16S41

2.76E41

8.54E42

7.16E42

2.03E41

3.10E+00

9.89E+00

3.23E-OI

6.71E42

7.17E41

9.02E42

2.65E41

1.06E+OO

9.31E+00

I A2FAI
3.14E42

1.35E+00

6.60B02

2A3E+01

1.76E41

3.94E+00

1.20B41

I.IOE+00

6.15E42

2.21&02

1.71E42

3.62E42

2.90S41

1.61E41

3.52FA2

IA7E41
9A4E-02

1.62FAI

1.71B41

2.18FAI

6.76S42

5.61S42

1.61E41

2.46E+00

7.83E+00

2.S6E-OI

5.32E42

6.16FAI

7.15E42

2.10E41

8AOE41

7.3$ E+00

0.88

0.98

0.96

0.96

0.95

0.96

0.99

1.00

1.01

0.95

1.01

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.96

0.97

0.97

0.97

0.97

0.99

0.99

0.99

0.99

7.05E42

1.75E43

1.69E+00

3.42S43

4.03E+02

1.31E42

6.10E+00

5.67E43

43IFAI
2.90E43

1.63E43

'1.08E44

2.03E43

I.25E41

3A3FA2

I A4E43

2.13E42

$ .19E43

2.25E42

2.42E42

3.85E42

3.56E43

2A9S43

1.98E42

3.66E+00

3.77E+Ol

4.00E42

1.73S43

2 31E41

3.01B43

2.53E42

4.04E4I
3.09E+Ol

5.58B42

1.39E43

1.34E+00

2.71E43

3.19E+02

1.04E42

4.83E+00

4.50FA3

3AIE41
2.30E43

1.29S43

5.60E44

1.61E43

9.8$ E42

2.72FA2

1.14E43

1.68E42

6A9E43

1.78BO2

1.91E42

3.05E42

2.81E43

1.97E43

I.S6E42

2.90E+00

2.98E+01

3.17E42

1.37E43

1.83E41

2.39E43

2.00BO2

3.21E-OI

2ASE+ol



clergy
(McV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Case 0'3- 2u~fad Failure
CMS-RE-27A,B,E,~actor Response

Cont.

Conc.

(uCi/ec)

2?AdcB

QAD Dct.

Response

(Rad/hr)

2?AdcB

Eff. 2?AdtB

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

27F

Response

(Rad/hr)

2?E

Response

(Red/hr)

Calc. No.: NE-02-94-- rev 1

Prepared By: S. J. Haynes /94

./gI . page:5.028
(. 8 p

'/ig/q
2?EA,F

0.6506

0.659

0.66769

0.6698

0.6716

0.727

0.7272

0.7285

0.7645

0.77261

0.7802

0.7845

0.809$

0.&122

0.8633

0.8768

0.9103

0.9276

0.95455

0.9837

1.0347

1.136

1.1434

1.1474

1.1732

1.2727

1.2907

1.2953

1.2976

1.3178

1.3721

1.3986

1.4426

1.4768

0.026649

0.003948

0.987

0.04935

0.052311

0.031584

0.021714

0.010857

0.003948

0.76196

0.012338

0.004244

0.028623

0.056259

0.005823

0.010758

0.009179

0.004145

0.18062

0.005626

0.004738

0.02961

0.013522

0.002764

0.010857

0.001777

0.011351

0.019?4

0.008883

0.001184

0.024675

0.071064

0.014213

0.0013S2

3.466E+07

3.466E+07

3.466E+07

3 466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3 A66E+07

3.466E+07

3.466E+ 07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

6.51E41

9.64FA2

2.41E+01

1.20E+00

1.2&E+00

7.71E41

5.30E41

2.65E41

9.64FA2

1.86E+Ol

3.01FAI

1.04841

6.99E41

1.37E+00

1.42E41

2.63E41

2.24FAI

1.01E41

4.41E+00

1.37E41

1.16E41

7.23E41

3.30E41

6.75E42

2.65E41

4.34E42

2.77E41

4.82E41

2.1?FAI

2.89E42

6.02E41

1.73E+00

3.4?E41

3.30E42

5.77E41

8.66E42

2.19E+01

I.IOE+00

1.1?E+00

7.64E41

5.25E41

2.63E41

1.00E41

1.96E+Ol

3.21E41

1.11E41

7.72E41

1.52E+00

1.66FAI

3.12E41

2.76E41

1.27E41

5.71E+00

1.84E41

1.62E41

1.11E+00

5.0&E41

1.04FAI

4.19FAI

7.44E42

4.82E41

8.42FAI

3.&OE41

5.14842

1.12E+00

3.29E+00

6.&IE41

6.65E42

1.00

1.00

1.00

3.753 E41

8345 FA3

S.286E+02

1.00

1.00

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.04

1.04

5.88?E41

2.784 E41

7.042 FA2

9.777FA3

3.6&IE+02

9.?5IE42

1.161 E42
5.44&E41

2.110E+00

2.390 E42

8.2&OFA2

6.251 E42

1.299 E42

2541 E+Ol

2.546842

1.895842

$ .0?5FAI

1.694 E41

7.106FA3

1.132E41

3.292 E43

1.363 FAI
4.139E41

8.39?E42

I.S16FA3

6.943 E41

5.879E+00

2.457E41

2.2&IE43

1.00 1.325E+00

1.00 1.493E+00

1.86E+00

2.79841

7.05E+Ol

3.54E+00

3.76E+00

2.44E+00

1.68E+00

8.42E41

3.21E41

6.25E+Ol

1.02E+00

3.53E41

2.45E+00

4.84E+00

S.30FAI

9.92E41

8.75E41

4.02E41

1.79E+01

5.73E41

5.03E41

3.39E+00

I.SSE+00

3.18E41

1.27E+00

2.21 E41

1.43E+00

2.49E+00

1.12E+00

I.5 IE41

3.24E+00

9.46E+00

1.93E+00

1.87E41

1.47E+00

2.21E41

5.59E+Ol

2.&OE+00

2.9&E+00

1.94E+00

1.33E+00

6.67E41

2.54FAI

4.95E+Ol

8.09S41

2.&OE41

1.94E+00

3.83E+00

4.19E41

7.86E41

6.93E41

3.1&FAI

1.42E+Ol

4.54E41

3.99E41

2.6&E+00

1.23E+00

2.52E41

I.OIE+00

1.75E41

1.13E+00

1.97E+00

$ .8&E41

1.20E41

2.57E+00

7.49E+00

I.S3E+00

I.4&E-OI

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.21E+00

2.69E42

1.70E+03

4.26E+00

4.&OE+00

1.90E+00

9.00E41

2.25E41

3.12E42

1.17E+03

3.11E41

3.70E42

1.73E+00

6.? IE+00
7.68E42

2.66E41

1.98E41

4.11E42

7.99E+01

7.95E42

5.88E42

2.45E+00

5.13E41

2.15FA2

3.37E41

9.50E43

3.91E41

1.19E+00

2.41E41

4.32E43

1.93E+00

1.62E+01

6.64E41

6.11E43

9.59E41

2.13E42

1.35E+03

3.38E+00

3.&OE+00

I.5IE+00
7.13E41

1.79E41

2.47E42

9.30E+02

2.46E41

2.93E42

1.3?E+00

S.32E+00

6.0&E42

2.11E41

1.57E41

3.25FA2

6.33E+01

6.30FA2

4.66E42

1.94E+00

4.06E41

1.70842

2.67E41

7.52FA3

3.10E41

9.40E41

1.91E41

3.42E43

1.53E+00

1.29E+01

5.26E41

4.$ 4E43



Isotope Energy

(McV)

Probability Design Basis Gap

Source Rclcase

(Ci) Fraction

Case /I/3- 2V ad Faiiure

CMS-RE-27A,B,E, ector Response

27A&B

EK
Cont.

Conc.

(uCi/cc)

27h&B

QAD Det.

Response

(Red/hr)

27h&,B

Response

(Rad/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

Response

(Rad/hr)

Response

(Red/hr)

Calc. No.: NE-02-94- ev 1

Prepared By: S. J. Haynes /94
page:5.029

i ~/iggy
278&F

EK 278 27F

1.7575

1.9211

2.0022

2.0868

2.1727

2.2232

2.3905

1.0146

0.2627

0.26717

0.34543

0.36108

0.41805

0.42291

0.51053

0.52987

0.61797

0.68025

0.70658

0.76838

0.82051

0.85628

0.87533

0.90967

1.0523

1.0601

1.2364

1.2982

1.3504

0.53524

0.1354

0.13903

O. ISI98

0.16248

0.002961

0.011844

0.010857

0.002369

0.001974

0.001184

0.001678

0.031946

0.003565

0.001165

0.001036

0.001122

0.001528

0.00309

0.018127

0.8632

0.005395

0.006448

0.014933

0.004566

0.001537

0.012344

0.044714

0.002124

0.005516

0.001373

0.014933

0.023306

0.001485

0.006072

0.037592

0.006869

0.0010S9

0.002576

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.466E+07

4.7478+07

4.747E+07

4.7478+ 07

4.7478+07

4.747E+07

4.747E+ 07

4.747E+07

4.7478+07

4.747E+07

4.7478+07

4.747E+07

4.7478+ 07

4.7478+ 07

4.7478+07

4.7478+ 07

4.7478+07

4.747E+07

4.747E+07

4.7478+07

4.7478+07

4.7478+07

4.747E+07

5.183E+07

5.183E+07

5.183 8+ 07

5.183 E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

7.23&02

2.89841

2.65FAI

5.78E42

4.82842

2.89842

4.10842

7.80841

1.19841

3.90842

3A6842

3.75842

5.11842

1.03E41

6.06841

2.89E+01

1.80841

2.16E41

4.99841

1.53841

5.14E42

4.13E41

I.SOE+00

7.10842

1.84841

4.59842

4.99841

7.79841

4.97FA2

2.03841

1378+00

2.51841

3.87842

9.40842

1.70E41

7.37841

7.01841

1.58841

135841

8.23E42

1.23E41

1.078+00

9.73E43

3.35E43

S.83843

6.93E43

1.26842

2.61842

2.64E41

1.38E+01

1.11841

1.46E41

3.5 IE41
1.17841

4.19E42

3.50841

1.298+00

6.39E42

1.92E41

4.80842

6.07E41

9.96841

6.62842

9.92842

3.23FA3

8.09844
3.36E-04

1.11E43

1.07

1.09

1.10

1.11

1.12

1.13

1.15

1.01

1.03

1.03

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.02

1.02

1.03

0.99

1.03

1.02

1.00

1.00

1.315~
2.322FAI

2.045 E41

1.011E42

7.292843

2.690E43

5.794843

8A65841

1.194843

1.344&04

2.018844

2.601 E44

6.459844

2.693843

1.585841

3.939E+02

1.994602

3.147842

1.753841

1.800842

2.177843

1.459 FAI
1.955E+00

4.582843

3372&02

2.228843

3.091841

7.919841

3.386843

1.994842

4.568843

2.069844

1.298 E4S

1.042M'.60841

1.958+00

1.84E+00

4.12E41

3.52841

2.14E41

3.18E41

3.348+00

9.06E42

3.03842

3.69E42

4.20842

6.62842

135841

1.12E+00

5.318+01

3.60841

4.69841

1.138+00

3.73841

133841

1.118+00

4.12E+00

2.02841

5.94841

1.49841

1.82E+00

2.94E+00

1.93841

3.74E41

4.01E41

7.56E42

1.30842

3.44842

3.64E41

1.548+00

1.458+00

3.26841

2.79841

1.70841

2.52E41

2.64E+00

7.17842

2.39FA2

2.92E42

3.32842

5.24842

1.07841

8.83841

4.218+01

2.86841

3.71FAI

8.92FAI

2.95841

1.06841

8.83FAI

3.26E+00

1.60841

4.70E41

1.18E41

1.44E+00

2.338+00

1.53E41

2.97E41

3.I8FAI
5.98842
1.03842

2.72842

0.98

0.97

0.97

0.97

0.96

0.96

0.95

1.01

0.97

0.97

0.95

0.95

0.95

0.95

0.96

0.97

0.99

1.00

1.01

1.01

1.02

.1.02

1.02

1.01

1.01'.01

1.00

0.99

0.99

0.97

1.02

1.02

1.00

0.98

3.26E42

5.47E41

4.72841

2.31E42

1.63842

5.95E43

1.24E42

2.63E+00

I.OSE42

1.14E43

1.21843

1.50843

3.21E43

1.33E42

6.49841

1.498+03

6.43842

I.OIE41

5.67E41

5.75842

7.00E43

4.69FAI

6.28E+00

1.45E42

1.1 IE41

6.90E43

9.09E41

2.27E+00

9.48E43

7.37842

5.62841

1.93E42

5.02844

3.17&03

2.58E42

4.33E41

3.74841

1.83E42

1.29E42

4.71843

9.80843

2.08E+00

8.29E43

9.05E44

9.61FA4

1.18843

2.54E43

I.OSE42

5.14841

I.ISE+03

S.IOE42

8.01842

4.50E41

4.55E42

5.54E43

3.72E41

4.97E+00

1.15E42

S.76E42

5.46843

7.19841

1.80E+00

7.51843

5.84E42

4A4E41

1.53842
3.98844

2.51843
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Case ¹3- 20~ad Failure

CMS-RE-27A, B,E, %Rector Response

Gale. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~194
page:5.030

~//+i

Isotope Energy

(MeV)

0.18847

0.217

0.23547

0.2788

0319&1

0.35108

0.40545

0.411

0.43335

0.45892

0.4655

0.48888

0.5144

0.54083

0.56552

0.57075

0.59536

0.62179

0.62796

0.67734

0.70665

0.73074

0.73918

0.76668

0.81638

0.84702

0.85729

0.864

0.88409

0.9226

0.94786

0.9669

0.97467

1.0403

Probability

0.006965

0.002481

0.019845

0.001307

0.005152

0.004961

0.073466

0.006106

0.041885

0.012976

0.003626

0.014121

0.023375

0.078236

0.008778

0.002099

0.11354

0.10591

0.023662

0.0&4915

0.008301

0.019082

0.007633

0.041026

0.005248

0.9541

0.069649

0.001908

0.6526

0.001431

0.0403SS

0.00353

0.046751

O.OI9082

Design Basis

Source

(Ci)

5.183E+07

5.183E+07

S.1 &38+07

5.183E+07

5.183E+07

5.183E+07

5.1838+07

5.183E+07

5.183E+07

5.1838+07

5.183E+07

5.1838+07

S. I&38+07

S. I&3E+07

5.183E+07

5.183E+07

5.1838+07

5.183 E+07

5.1838+07

5.1838+07

S. I&38+07

5.1838+07

5.1838+07

S.l &38+07

5.183E+07

S. IS3E+07

5.183E+07

5.183E+07

5.1838+07

5.1838+07

5.183 E+07

5.1838+07

S.1 &3E+07

5.183 E+ 07

Gap

Rclcaac

Fraction

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

Cont.

Conc.

(uCi/cc)

2.54841

9.06E42

7.25841

4.77E42

1.$ &FAI

1.&IE41
2.68E+00

2.23IAI
1.53E+00

4.74FAI

1.32E41

5.16E41

8.53841

2.86E+00

3.20841

7.66842

4.158+00

3.$78+00

8.64841

3.108+00

3.03841

6.97E41

2.79841

1.508+00

1.92841

3.48E+01

2.54E+00

6.97842

2.3&E+01

5.22842

1.478+00

1.29E41

1.718+00

6.97E41

27hdrB

QAD Dct.

Response

(Rad/hr)

6.22FA3

3.&IFA3

3.88842

4.30843

2.46E42

2.89E42

$ .77841

4.91E42

3.68E41

1.25841

3.58842

1.51841

3.4&FAI

1.318+00

1.59841

3.86842

2.228+00

2.198+00

4.94841

1.91E+00

1.95E41

4.64841

I.&8841

I.OSE+00

1.43841

2.68E+01

1.9&E+00

5.46E-02

1.918+01

4.36E42

1.278+00

1.13E41

1.518+00

6.56E41

27AdtB

Eff.

1.04

1.06

1.05

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

27'.B
Response

(Red/hr)

1.644 E43

3.659844

2.949842

2.093 E-04

4.623FA3

5.231843

1.5488+00

1.094 E42

5.626E41

5.871842

4.691843

7.688842

2.936E41

3.691E+00

S.044842

2.927843

9.1308+00

8.453E+00

4.263841—

5.935E+00

5.915842

3.262841

5.281 E42
1.5838+00

2.758842

9.424E+02

5.0798+00

3.840843

4.591E+ 02

2.303 E43

1.883E+00

1.472842

2.603 E+ 00

4.618 E41

27E

QAD Det.

Response

(Rad/hr)

1.13FAI

4.88842

4.36841

3.59E42

1.68&01

1.80FAI

3.098+00

2.60841

1.$7E+00

6.08841

1.72E41

6.94E41

1.448+00

4.83E+00

5.52841

1.33841

7378+00

7.11E+00

1.60E+00

6.15E+00

6.26841

1.4&E+00

6.00E41

3.34E+00

4.53841

8.53E+01

6.29E+00

1.74841

6.068+01

1.3&E41

3.99E+00

3.55E41

4.73E+00

2.04E+00

27F

QAD Det.

Rcsponsc

(Rad/hr)

8.95FA2

3.86842

3.45E41

2.&4842

1.33841

1.42E-OI

2.458+00

2.06801

1.4&E+00

4.82841

1.36E41

5.49E41

1.14E+00

3.83E+00

4.38841

1.05841

S.SSE+00

5.64E+00

1.27E+00

4.87E+00

4.96841

I.l&E+00

4.76841

2.65E+00

339841
6.75E+01

4.99E+00

1.38841

4.808+01

1.09841

3.16E+00

2.81841

3.74E+00

1.61E+00

278dr,F

Eff.

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.97

0.97

0.98

0.98

0.99

0.99

0.99

1.00

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.01

1.01

1.01

1.01

I.OI

1.01

27E

Response

(Rad/hr)

2.79842

4.29E43

3.06E41

1.64843

3.03842

3.09842

7.8&E+00

5.51842

2.72E+00

2.77841

2.1&E42

3.43841

1.198+00

1.34E+01

1.73841

9.96E43

3.03E+Ol

2.72E+Ol

1.37E+00

1.91E+Ol

1.91E41

1.04E+00

1.69E41

5.058+00

8.86842

3.038+03

1.63E+Ol

1.23842

1.468+03

7.2&E43

5.93E+00

4.62E42

S.ISE+00

1.438+ 00

27F

Response

(Rad/br)

2.21842

3.39E43

2.42841

1.30843

2.40FA2

2.45842

6.24E+00

4.36E42

2.158+00

2.19E41

1.73842

2.72E41

9.42841

1.068+01

1.38841

7.90843

2.40E+01

2.16E+01

1.09E+00

I.5 IE+01

1.52E41

8.27FAI

1.34E41

4.00E+00

7.02842

2.40E+03

1.29E+Ol

9.77E43

1.168+03

5.77E43

4.70E+00

3.65E42

6.458+00

1.13E+ 00
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Isotope Energy

(Mev)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27hdcB

QAD Det.

Response

(Rad/hr)

27hdtB

Eff. 27hgtB

Response

(Rad/hr)

Case P3- 2U~ad Failure

CMS-RE-27A,B,E,detector Response

27E

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

Response

(Rad/hr)

Response

(Rad/hr)

Gale. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~/94
page:5.031

'"-.z.-.s.
,>//Cgy

27EAF

EK 27E 27F

1-135

1.0726

1.1001

1.1032

1.1362

1.1591

1.164

1.19

1.239

1.2695

1.3224

1.336

13526

1.4143

1.4282

1.4314

1.4552

1.47

1.5055

1.5415

1.6138

1.6292

1.6443

1.6552

1.7415

1.8068

1.9259

2.0206

2.1599

2.3124

2A674

1.7872

0.2205

0.22972

0.26426

0.15266

0.006869

0.007251

0.097318

0.00353

0.001336

0.00353

0.002099

0.005629

0.00105

0.001431

0.004484

0.002194

0.001717

0.001717

0.022898

0.007728

0.001145

0.005057

0.043602

0.002576

0.004007

0.00229

0.026715

0.057246

0.001813

0.001717

0.002099

0.002385

0.001527

0.013348

0.017452

0.002317

0.00184

S. 183E+07

5.183E+07

5.183E+07

5.183E+07

S.183E+07

5.183E+07

5.183 E+ 07

S.183E+07

5.183E+07

5.183E+07

S.183E+07

S.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.1 &3E+07

S. 183E+07

5.183B+07

5.183E+07

S. 183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

4.470E+ 07

4.470E+ 07

4.470E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

5.57E+00

2.51E41

2.65E41

3.55E+00

1.29E41

4.88E42

1.29E41

7.66E42

2.06E41

3.83E42

S.22FA2

1.64E41

8.01E42

6.27E42

6.27E42

8.36FAI

2.82E41

4.18E42

I.SSE41

1.59E+00

9.40E42

1.46E41

8.36FA2

9.75FAI

2.09E+00

6.62E42

6.27E42

7.66E42

8.71E42

5.57E42

4.87E41

S.49E41

7.30E42

5.79E42

5.40E+00

2.49841

2.63E41'.

3.64E+00

1.34E41

5.11E42

1.38E41

S.SSE42

2.35E41

4.SSE42

6.31E42

2.00E41

1.03E41

8.14E42

8.16E42

1.11E+00

3.78E41

5.7SE42

2.S9E41

2.32E+00

1.38FAI

2.17E41

1.25E41

132E+00

3.37E+00

1.13E41

1.12E41

1.43E41

1.71E41

I.ISE41
7.78E41

2.81E42

4.20E43

5.11E43

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.05

1.05

1.06

1.06

1.07

1.08

1.09

1.10

1.12

1.14

1.16

1.07

1.06

1.05

1.03

3.040E+01

6302E42

7.041 E42

1.305E+01

1.751 E42

2.543 E43

1.815E-02

6.681 E43

4.927E42

1.807FA3

3.393 E43

3.376 E42

8.481 E43

5.252E43

5.265 E43

9.629 E41

1.108 E41

2.499E43

4.972 E42
3.882E+ 00

1.367 E42
3.364 E42

1.105 E42

I.SSSE+00

7.603E+00

8.153FA3

7.697E43

1.227E42

1.694E42

7.405 FA3

4.055 B41

1.636 E42
3.221 E44
3.05 IE44

1.67E+01

7.66FAI

S.IOE41

1.11E+01

4.10E41

1.56E41

4.18E41

2.S6E41

6.99E41

1.34E41

1.84E41

5.83E41

2.94E41

2.32E41

2.32E41

3.13B+00

1.06E+00

1.60E41

7.20E41

6.40E+00

3.81E41

5.96E41

3.42FAI

4.13E+00

9.06E+00

2.99E41

2.92E41

3.73IAI
4.43E41

2.95E41

2.10E+00

3.51E41

4.92E42

4.71E42

1.32E+01

6.07E41

6.42E41

S.8 IE+00

3.25E41

1.23E41

3.31E41

2.03E41

5.54E41

1.06E41

I A6E4l

4.62E41

2.33E41

1.84E41

1.84E41

2.48E+00

8.43E41

1.27E41

5.70E-OI

5.07E+00

3.01E41

4.72E41

2.71E41

3.27E+00

7.17E+00

2.37FAI

2.31E41

2.95E41

3.51E41

2.34E41

1.66E+00

2.77E41

3.89FA2

3.73E42

1.01 9.40E+01

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.96

0.95

0.98

0.97

0.97

0.97

5.28E42

7.59FA3

S.39E42

1.96E42

1.44E41

S.IOE43

9.S4FA3

9.4SE42

2.33FA2

1.44E42

IA4FA2

2.59E+00

2.97E41

6.64E43

1.30E41

9.99E+00

3.51E42

8.54E42

2.80E42

3.94E+00

1.86E+Ol

1.92E42

1.78E42

2.74E42

3.70E42

1.56E42

1.87E41

3.48E43

2.65E43

1.00 1.92E41

1.00 2.15E41

1.00 3.96E+0l

7.44E+Ol

1.52E41

1.70E41

3.13E+Ol

4.18E42

6.01E43

4.27E42

I.SSE42

1.14E41

4.03E43

7.$ SFA3

7.48FA2

I.SSE42

1.14E42

1.14E42

2.05E+00

2.35E41

5.26E43

1.03E41

7.9IE+00

2.78E42

6.76E42

2.22E42

3.12E+00

1.47E+Ol

1.52E42

1.41E42

2.17E42

2.93E42

1.24E42

7.93E41

1.48E41

2.76FA3

2. IOE43





Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Case 03- 20~ad Failure

CMS-RE-27A,B,E,~ector Response

Cont.

Conc.

(uCi/cc)

27A&,B

EK
27A&B

QAD Dct.

Response

(Rad/br)

27A&B

Response

(Red/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F 27E&F

QAD Dct. Eff.

Response

(Red/hr)

27E 27F

Response

(Rad/hr)

Response

(Red/hr)

Calc. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~194
page:5.032

s/cP„

0.28845

0.29027

0.36185

0.40303

0.41483

0.41763

0.42993

0.43374

0.45163

O.S4656

0.57597

0.64985

0.69013

0.70792

0.78548

0.79771

0.8368

0.96146

0.97196

0.97261

0.99509

1.0388

1.1016

1.124

1.1315

1.1599

1.169

1.2405

1.2604

1.3679

1.4484

1.4576

1.5028

1.5664

0.030899

0.003033

0.00186

0.002317

0.003004

0.03519

0.003033

0.005522

0.003147

0.071239

0.001288

0.004549

0.001288

0.00658

0.001516

0.001717

0.066661

0.001459

0.008869

0.012016

0.001545

0.07925

0.016022

0.036049

0.22516

0.00103

0.008726

0.009012

0.2861

0.006065

0.003147

0.086402

0.010729

0.012875

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+01

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+01

4.470E+07

4.470E+07

4.470E+01

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+01

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+01

4.470E+07

4.4?OE+ 07

4.470E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

9.73FAI

9.55FA2

5.86FA2

7.30FA2

9.46FA2

1.11E+00

9.55&02

1.74E41

9.9IFA2
2.24E+00

4.06FA2

1.43FAI

4.06E4)2

2.07FAI

4.77E42

5.4IFA2

2.10E+00

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

2.79FAI

3.78FAI

4.86E4)2

2.50E+00

5.04841

1.14E+00

7.09E+00

3.24E4)2

2.75FAI

2.84FAI

9.01E+00

1.91FAI

9.91E42

2.72E+00

3.38FAI
4.05FAI

0.0200 4.59E42

1.13841

1.14FA2

I.ISE42
I.SOFA2

2.45FA2

2.91FAI

2.63802

4.86E4)2

2.96EO2

1.21E+00

2 40FA2

9.84FA2

2.96FA2

I.SSFAI

3.97E42

4.57802

1.85E+00

4.64FA2

2.86FAI

3.87FAI

5.10E4)2

2.72E+00

S.8IFAI

1.33E+00

8.38E+00

3.93E42

335 FAI
3.68FAI

1.19E+Ol

2.74FAI

I.SIEOI
4.19E+00

5.38FAI

6.69FAI

1.02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.04

1.04

1.04

1.05

1.125 E4) I

1.095 FA3

6.761 E44

1.315 FA3

2321 FA3

3.220 E41

2.51 IFA3

8.446 FA3

2.931 FA3

2.696E+00

9.644 FA4

1.409E412

1.199FA3

3.210 FA2

1.913 FA3

2.495 E-03

3.924E+00

2.155 FA3

8.056FA2

1.480FAI

2307FA3

6.864E+00

2.961 FAI
1.528E+00

5.999E+Ol

1.299 FA3

9.394E4)2

1.064 FAI
1.090E+02

5.392FA2

1.560E42

I.ISSE+Ol

1.889 E4I
2.846FAI

8.86E41

8.76EO2

6.97FA2

9.70FA2

1.29FAI

1.52E+00

1.35FAI

2.47FAI

1.46FAI

4.42E+00

8.18EO2

3.17FAI

9.49FA2

4.97FAI

1.26FAI

1.45FAI

5.89E+00

1.46FAI

8.95FAI

1.21E+00

1.59&01

8.45E+00

l.'?9E+00

4.09E+00

2.57E+01

1.20FAI

1.02E+00

I.IOE+00

3.54E+01

7.95E41

4.29FAI

1.18E+Ol

I.SOB+00

1.85E+00

7.01FAI

6.94EO2

5.52EO2

7.68E4)2

1.02FAI

1.21E+00

1.07FAI

1.96FAI

I.ISFAI
3.50E+00

6.49FA2

2.5IFAI
7.52FA2

3.93E41

I.OOFAI

I.ISFAI
4.67E+00

I.ISFAI
7.08FAI

9.61FAI

1.26FAI

6.69E+00

1.42E+00

3.24E+00

2.03E+01

9.47E42

8.07FAI

8.72FAI

2.80E+Ol

6.29E41

3.40FAI

9.38E+00

1.19E+00

1.47E+00

0.96 8.27FAls

0.95

0.95

0.95

0.95

0.95

0.95

0.97

0.98

1.00

1.00

1.01

1.01

1.01

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.98

6.72E43

1.16FA2

1.60E+00

1.22FA2

4.08FA2

1.37FA2

9.61E+00

3.25FA3

4.54E4)2

3.85FA3

1.04FAI

6.09FA3

7.93FA3

1.26E+01

6.77FA3

2.S2FAI

4.64FAI

7.81FA3

2.13E+01

9.02FAI

4.64E+00

1.82E+02

3.88FA3

2.80FAI

3.12E4)I

3.19E+02

I.SOFAI

4.21FA2

3.19E+Ol

S.02E41

7.36FAI

0.96 8.03FA3

0.95 3.88FA3

6.SSE4I

6.36FA3

3.07FA3

5.32E43

9.19FA3

1.27E+00

9.67FA3

3.23E4)2

1.09')2
7.62E+00

2.$ 8FA3

3.60E42

3.05E43

8.23E4)2

4.82FA3

6.28FA3

9.99E+00

S.36FA3

2.00E4)1

3.67FAI

6.18FA3

1.69E+Ol

7.14FAI

3.67E+00

1.44E+02

3.07E4)3

2.22FAI

2.47FAI

2.52E+02

1.19FAI

3.33FA2

2.52E+Ol

3.98E4)I

5.83FAI
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Case ¹3- 20 ~d Failure

CMS-RE-27A,B,E,Flector Response

Gale. No.: NE-02-94-~v 1

Prepared By: S. J. Haynes ~/94
page:5.033

a/lt

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gsp

Release

Fraction

Cont.

Conc.

(uCi/ec)

27h&B

QhD Det.

Response

(Rad/hr)

27h&B

Eff. 27h&B

Response

(Rad/hr)

278

QhD Det.

Rcsponsc

(Rad/hr)

27F

QhD Det

Response

(Rad/hr)

278&F

Eff. 278 27F

Response Response

(Rad/br) (Rad/hr)

Kr-8$

Kr-SSm

Kr-87

1.678

1.7065

1.7912

1.8307

1.9273

2.0459

2.2555

2.4087

1.0734

0.095271

0.040912

0.076961

0.005779

0.002947

0.008697

0.006123

0.009527

0.014948

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E+ 07

4.470E+07

4.4708+ 07

4.470E+07

4.470E+07

0.30487

0.00169

0.013336

0.013395

0.015

0.12985

0.15118

0.58128

0.40258

0.67387

0.81425

0.83637

0.84543

0.94664

1.1754

1.338

1.3825

1.3899

1.5312

1.578

1.6112

1.7405

1.8426

2.0119

0.13989

0.000586

0.006116

0.01183

0.003105

0.003011

0.75278

0.000211

0.495

0.019058

0.001683

0.007524

0.072765

0.001386

0.011237

0.006484

0.002871

0.001237

0.003564

0.001287

0.00104

0.020493

0.001386

0.028957

1.9768+07

1.976E+07

1.976E+07

1.976E+07

1.976E+07

1.9768+07

1.976E+07

1.9768+07

3.6718+07

3.6718+07

3.6718+07

3.671E+07

3.671E+07

3.6718+07

3.671E+07

3.671 E+07

3.6718+07

3.6718+07

3.671E+07

3.6718+07

3.6718+07

3.6718+07

3.671E+07

3.67 1 E+07

0.51399 0.00434 8.9 1 5E+05

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

3.008+00

1.298+00

2.42E+00

1.82FAI

9.28842

2.74FAI

1.93E41

3.00FAI

4.71841

4.09FA3

2.928+00

1.2284)2

1.28FAI

2.47E41

6.48M@

6.2984)2

1.578+01

4.41FA3

1.928+01

7.39FAI

6.53802

2.92841

2.82E+00

53884)2

4.36FAI

2.51FAI

I.II84I
4.80842

1.38841

4.99E42

4.03E42

7.95FAI

5.38E42

1.12E+00

5.258+00

2.29E+00

4.49E+00

3.44FAI

1.84801

5.70E4I

4.30E41

7.02FAI

$ .29FAI

6A4FA2

6.03FAI

0.008+00

0.00E+00

O.OOE+00

O.OOE+00

1.59FA4

2.33FAI

3.99FA3

3.848+00

4.27FAI

4.56FA2

2.09FAI

2.04E+00

4.34E42

4.34FAI

2.86FAI

1.31FAI

5.69842

I.8 IFAI
6.72&02

5.53FA2

1.17E+00

8.30FA2

I.SSE+00

1.06

1.06

1.07

1.08

1.09

1.11

1.13

1.15

I.OI

0.99

1.01

0

0

0

0

1.05

1.00

0.99

1.00

1.00

1.01

1.01

1.01

1.01

1.02

1.03

1.03

1.03

1.04

1.05

1.05

1.07

1.08

1.10

1.669E+01

3.125E+00

1.1658+01

6.762 FA2

1.859FA2

1.733 FAI
9.374 FA2

2.421FAI

2.516FAI

2.606 FA4

1.7778+00

0.0008+00

0.0008+00

0.0008+00

0.0008+00

I.OSIFAS

3.6658+00

1.741FAS

73778+01

3.159FAI

3.006FA3

6.156FA2

S.814E+00

2.356 FA3

1.929 EOI

7.413 FA2

1.505 FA2

2.812FA3

2.609842

3.525 FA3

2.343 FA3

9.922 FAI
4.8ISFA3

2.318 E+ 00

1.448+01

6.24E+00

1.218+01

9.23841

4.87E41

1.49E+00

1.12E+00

1.82E+00

1.648+00

2.67FAI

4.30E+00

9.008+10

2.48E+00

4.668+00

6.42FAI

3.06FA2

9.188+00

1.35FA2

2.07E+Ol

1.37E+00

1.45FAI

6.65FAI

6.49E+00

1.37FAI

1.32E+00

8.37FAI

3.79FAI

1.6484)1

5.05841

1.86FAI

1.53FAI

3.16E+00

2.22E-OI

4.92E+00

1.148+01

4.948+00

9.58E+00

7.30FAI

3.85FAI

1.188+00

8.86FAI

1.44E+00

1.29E+00

2.1 IFAI
3AOE+00

7.108+10

1.958+00

3.688+00

5.06E4I

2.42FA2

7.268+00

1.0784)2

1.64E+01

1.098+00

1.15FAI

5.27FAI

5.14E+00

1.08841

1.04E+00

6.62FAI

3.00FAI

130841
4.00FAI

1.47FAI

1.21FAI

2.5 IE+00
1.76FAI

3.89E+00

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.95

1.01

0.97

0.96

0

0

0

0

1.02

1.00

0.98

0.95

1.00

1.02

1.02

1.02

1.01

1.00

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

3.778+02

I.OIE+00

9.66FA3

1.98FAI

1.87E+Ol

7.42FA3

5.75FAI

2.0884) I

4.18802

7.79FA3

6.84842

9.1184)3

6.03FA3

2.478+ 00

1.16FA2

5.36E+00

2.99E+02

8.04841

7.6$ E43

1.57FAI

1.488+01

S.SSE03

4.5SFAI

1.65E41

3.31FA2

6.17843

5.42842

7.21FA3

4.77FA3

1.9$ E+00

9.17843

4.24E+00

4.22E+Ol 3.34E+Ol

7 878+00 6 23E+00

2.888+01 2.28E+01

1.64FAI 1.3 0FAI

4.38842 3.47E42

3.96FA I 3.14841

2.07FA I 1.64FA I

5.17FAI 4.09FAI

7.77841 6:16841

1.06843 8.38844

1.20E+Ol 9.53E+00

0.008+00 O.OOE+00

0.00E+00 0.00E+00

O.OOE+00 O.OOE+00

0.008+00 0.008+00

1.97SO3 I.SSFA3

1.44E+02 1.14E+02

5.82E45 4.62FAS
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Case ¹3- 20" " d Failure
CMS-RE-27A,B,E,F ctor Response

Cafe. No.: NE-02-84-o ev 1

Prepared By: S. J. Haynes /84
page:5.034

r/5~ g ~~j

Isotope Energy

(MeV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27hdtB

QhD Dct.

Response

(Rad/hr)

27hkB

Eff. 27h&.B

Response

(Rad/hr)

27E

QhD Det.

Response

(Red/hr)

27F

QhD Dct.

Response

(Rad/hr)

27',F
Eff. 278

Response

(Rad/hr)

27F

Response

(Rad/hr)

Kr-88

2.4085

2.5548

2.5581

2.8114

33085

1.6201

0.12227

0.16598

0.19632

0.24071

0.31169

0.33471

0.36223

0.39054

OA217

OA718

0.67734

0.78828

0.79032

0.83483

0.85034

0.86233

0.94492

0.98578

0.99009

1.0396

1.0495

1.1413

1.179$

1.185

1.2098

1.2127

1.2452

1.2507

0.002129

0.09306

0.039105

0.003168

0.004504

0.006499

0.001972

0.031036

0.25985

0.002526

0.001073

0.001453

0.02249

0.006436

0.00128

0.007266

0.0023S3

0.00532&

0.001246

0.12975

0.00173

0.006712

0.002941

0.013148

0.001419

0.004844

0.001419

0.012837

0.009965

0.006885

0.001419

0.001384

0.003633

0.01121

3.671E+07

3.6718+07

3.6718+07

3.6718+07

3.671E+01

3.6718+07

5.139E+07

5.139E+07

5.1398+07

5.1398+07

5.1398+07

5.139E+07

5.1398+07

5.139E+07

$ .139E+07

5.1398+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

5.1398+07

5.139E+07

5.1398+07

5.139E+07

5.139E+07

5.139E+07

5.1398+07

5.139E+07

5.1398+07

5.139E+07

5.1398+07

5.139E+07

$ .139E+07

5.139E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

8.26E42

3.6IE+00

1.52E+00

1.23E41

1.75FAI

282FAI
1.07841

1.698+00

IAIE+01
1.37FAI

5.83FA2

7.89842

1.228+00

3A9841

6.9S 842
3.9SE41

1.2&841

2.&9E41

6.77E42

7.0SE+00

9.39842

3.64FAI

1.60841

7.14E41

7.70842

2.63841

7.70842

6.97FAI

5AIFAI
3.74841

7.70842

7.5IE42
1.97841

6.09E41

1.57E41

7.16E+00

3.018+00

2.62FAI

4.15841

3A7841

5.33FAS

IA&842

2.87841

5.27843

4.&SFA3

7.64843

IA0841

4.70FA2

1.01842

7.33842

S.30842

1.40841

3.28842

3.60E+00

4.88E42

1.921AI

9.19842

4.30E41

4.66E42

1.67841

4.92E42

4.82841

3.86E41

2.68841

5.64842

5.52E42

IA9E41

4.61E41

1.15

1.17

1.17

1.19

1.20

1.05

1.08

1.01

1.05

1.05

1.01

1.00

1.00

1.00

1.00

0.99

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

IA90842

3.0248+01

5.3458+00

3.831E42

8.707842

9.194842

6.15&FA6

2.513 E42

4.2538+00

7.590 FA4

2.&S2844

6.026844

1.7098-01

1.642842

7.469844

2.862842

6.775843

4.090842

2.243&03

2.559E+01

4.626843

7.054FA2

IA83FA2

3.100FAI

3.628 FA3

4ARFAZ
3.829 FA3

3.392841

2.131FAI

1.022FAI

4A33E43

4.22&FA3

2.992 E42
2.863 E41

4.06841

1.848+01

7.74E+00

6.66841

1.058+00

9.57841

1.8&E42

4.26E41

4.46E+00

5.71FAZ

3.39842

4.99E42

8.44841

2.61E41

5.59E42

3A&E41

1.708-01

4ASE41

1.04FAI

1.14E+Ol

I.SSE41

6.10E41

2.90FAI

1.34E+00

IASFAI

5.17FAI

1.52E41

IA7E+00

1.17E+00

8.13E41

1.70FAI

1.66E41

4ASE41

1.3&E+00

3.21FAI

IA6E+Ol

6.138+00

5.27E41

8.31841

7.57E41

IA9E42

3.37841

3.538+00

4.52FAZ

2.6&E42

3.95E42

6.68841

2.07841

4A2842

2.75841

1.35E41

3.53841

8.27E42

9.07E+00

1.23FAI

4.83FAI

2.29841

1.06E+00.

I.I5E41

4.09E41

1.21E41

1.17E+00

9.2&E41

6.44E41

1.35E41

1.32E41

3.$ 2841

1.098+00

0.95

0.94

0.94

0.92

0.85

0.98

1.01

0.98

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.96

1.00

1.01

I.ol
1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.18842

6.258+01

1.10E+Ol

7.53842

1.56841

2.36FAI

2.03843

7.04841

6.10E+01

7.60843

1.89843

3.74FA3

9.79E41

8.67E42

3.69843

1.32E41

2.18842

1.30E41

7.14843

8.23E+Ol

IA9E42
2.27841

4.67E42

9.6&E41

1.13E42

1.37E41

1.19&02

1.038+00

6.34841

3.04841

1.31E42

1.2$ E42
8.78842
8.39E41

2.52E42

4.95E+01

8.74E+00

5.96E42

1.23841

1.87841

1.61843

5.57841

4.838+01

6.01843

I.SOFA3

2.96843

7.75841

6.86842

2.92843

1.04841

1.72842

1.03841

S.65843

6.$ 1E+01

I. 1 &842

1.80841

3.70FA2

7.66841

8.96843

1.09841

9.39843

8.13E41

5.02E-OI

2A1841

1.04842

9.89E-03

6.958-02

6.64841
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Isotope Energy

(Mcv)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Case ¹3- 2v~lad Failure
CMS-RE-27A,B,E,IQPtector Response

27A8rB

QAD Dct.

Response

(Rad/hr)

27hdrB

Elf.

Cont.

Conc.

(uCi/cc)

27hdrB

Response

(Rad/hr)

27E

QAD Det.

Response

(Red/hr)

27F

QAD Det

Response

(Rad/hr)

Cele. No.: NE-02-94- ev 1

Prepared By: S. J. Haynes /94
page:5.035

g'I+
27EEcF

EK 278 27F

Response Response

(Rad/hr) (Rad/hr)

Kr-89

1.325

1.3523

1.3695

1.4069

1.4648

1.5184

1.5298

1.6038

1.6856

1.8928

1.9087

2.0298

2.0354

2.1865

2.1958

2.2318

2.3521

2.3921

2.40&9

2.5484

2.771

1.0001

0.1962

0.1975

0.20503

0.2209

0.26411

0.3382

0.34503

0.35606

0.36488

0.3693

0 40225

0.41142

0.001592

0.001592

0.014774

0.00218

0.001142

0.021521

0.10934

0.004567

0.006643

0.001384

0.001003

0.045291

0.037368

0.002872

0.13183

0.033908

0.007301

0.346

0.001038

0.006228

0.001488

0.018892

0.0022

0.0182

0.00124

0.2

0.0066

0.00342

0.0118

0.0414

0.009

0.0138

0.0031&

0.0256

5.1398+07

5.1398+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

S.1398+01

5.139E+07

5.139E+07

5.139E+07

5.1398+07

S.1398+07

S.1398+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

6.082E+01

6.082E+ 07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+ 07

6.082E+07

6.082 E+ 07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

8.64842

8.64842

8.02E41

1.1&E41

6.20E42

1.17E+00

5.948+00

2.4&E41

3.61841

7.51842

5.4SE42

2.468+00

2.03E+00

I.S6E41

7.16E+00

1.84E+00

3.96E41

1.8&E+01

5.64E42

3.38841

8.08842

1.03E+00

1.41841

1.17E+00

7.97842

1.298+01

4.24E41

2.20841

7.58E41

2.668+00

5.78841

8.87841

2.04841

1.658+00

6.95E42

7.11842

6.69841

1.02E41

5.56842

1.09E+00

5.56E+00

2.42841

7.37E41

1.66841

1.21841

S.6&E+00

4.69E+00

3.78841

1.74E+01

4.52E+00

1.01E+00

4.82E+01

1.45841

9.03841

2.2&FAI

1.43E+00

2.42E43

2.08842

1.62E43

3.24841

1.83842

1.84842

6.62FA2

2.4&E41

5.69842

8.94E42

2A6842
2.06E41

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.05

1.06

1.09

1.09

1.10

1.10

1.12

1.13

1.13

1.14

1.15

1.15

1.17

1.19

1.01

1.05

1.0$

1.05

1.06

1.03

1.00

1.00

1.00

1.00

1.00

1.00

1.00

6.192843

6.329 FA3

5.$25FAI

1.238842

3.587E43

13228+00

3.4358+01

6.301842

2.819841

1358842

7.112 E43

I.S368+Ol

1.04&E+Ol

6.596842

1.4018+02

9.401E+00

4.547841

1.041E+03

9.418 E43

3.574E41

2.189E42

1.4858+00

3.597E44

2.S49842

1.356844

4.407E+00

7.997E43

4.041 E43

5.019842

6.607E-OI

3.288842

7.932 E42
S.037843

3.391 E-OI

2.04841 ~

2.07841

1.94E+00

2.91841

1.57841

3.038+00

I.SSE+01

6.68841

I.OOE+00

2.26841

1.65841

7.738+00

6.398+00

5.14E41

2.37E+01

6.15E+00

1.378+00

6.568+01

1.9&E41

1.23E+00

3.10841

1.95E+00

3.77FA2

3. IS 8-Ol

2.26842

4.03E+00

1.69E41

1.19E41

4.20841

I.S2E+00

3.40FAI

5.28E41

1.33841

1.098+00

1.62E41

1.64FAI

1.53E+00

2.31841

1.24841

2.40E+00

1.238+01

5.29841

7.95E41

1.79841

1.30841

6.12E+00

5.068+00

4.07841

1.8&E+Ol

4.87E+00

1.0&E+00

5.20E+Ol

1.57E41

9.74841

2.45841

I.SSE+00

2.99E42

2.49E-OI

1.79842

3.19E+00

1.34841

9.41E42

3.32841

1.21E+00

2.69E41

4.1&E41

1.05841

8.65E41

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.96

0.95

0.95

0.94

0.93

1.01

0.97

0.97

0.98

0.97

0.97

0.95

0.95

0.95

0.95

0.95

0.95

0.95

1.15842 1.3 &E42

1.77842 1.40FA2

1.54E+00 1.22E+00

3.42E42 2.70E42

9.63E43 7.63843

3.478+00 2.758+00

9.01E+Ol 7.13E+Ol

1.62E41 1.2&E41

3.55E41 2.81841

1.65E42 1.30E42

S.69E43 6.8&FA3

1.84E+Ol 1.46E+01

1.26E+Ol 9.96E+00

7.70842 6.10FA2

1.638+02 1.29E+02

1.098+01 8.618+00

5.2,1E41 4.13FAI

1.178+03 9.27E+02

1.06E42 8.39E43

3.91E41 3.10841

2.33E42 1.84E42

2.02E+00 1.60E+00

S. I&E43 4.10E43

3.$ 7E-OI 2.83841

1.76E43 1.40843

5.02E+Ol 3.97E+Ol

6.95E42 5.50842

2.48E42 1.96842

3.02841 2.39FAI

3.858+00 3.05E+00

1.87E41 1.48E41

4.45841 3.52841

2.SSE42 2.04E42

1.71 E+00 1.35E+00
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Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

- Case 03- 20~ad Failure

CMS-Rf-27A,B,f,detector Response

Cont.

Conc.

(uCi/ee)

27AAB

QAD Dct.

Response

(Rad/hr)

27AdrB

Eff. 27A/hB

Response

(Rad/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F

Q/t,D Dct.

Response

(Rad/br)

27EdtF

Eff. 27E

Response

(Rad/br)

27F

Response

(Rad/hr)

Cele. No.: Nf-02-94-ggev 1

Prepared By: S. J. Haynes~194
page:5.036

<//i

>/k/h

0.43808

0.46613

0.49076

0.4975

0.4986

0.5573

0.57696

0.5858

0.6262

0.62975

0.66572

0.6714

0.67411

0.69624

0.70701

0.71005

0.72963

0.73839

0.7474

0.7629

0.7629

0.77649

0.82675

0.83553'.85737

0.86708

0.87042

0.90427

0.93095

0.94419

0.95318

0.96042

0.97439

0.99737

0.0096

0.008

0.00322

0.0664

0.0114

0.0016

0.0564

0.166

0.006

0.00342

O.OOII4

0.00106

0.00232

0.0178

0.00498

0.0078

0.00296

0.042

0.00114

0.004

0.0092

0.0112

0.0076

0.011

0.00286

0.0592

0.0016

0.0718

0.0062

0.00164

0.00106

0.00322

0.0098

0.0066

6.082E+ 07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

6.17E-OI

5.14E41

2.07FAI

4.27E+00

7.33E41

1.03E41

3.62E+00

1.07E+Ol

3.86E41

2.20E41

7.33E42

6.81E42

1.49E41

1.14E+00

3.20FAI

S.OIFAI

1.90E41

2.70E+00

7.33E42

2.57E41

5.9IFAI
7.20E41

4.88E41

7.07E41

1.84E41

3.80E+00

1.03E41

4.61E+00

3.98E41

I.OSE41

6.81E42

2.07E41

6.30E41

4.24E41

$ .59E42

7.92E42

3.46E42

7.28E41

1.25E41

2.83E42

I.OSE+00

3.18E+00

1.25E41

7.16E42

2.53E42

2.37E42

5.21E42

4.12E41

1.17E41

1.84E41

7.18E42

1.03E+00

2.83&02

1.02E41

234E41

2.90E41

2.09E41

3.05E41

8.12E42

1.70E+00

4.6IE42

2.15E+00

1.91E41

5.12FA2

3.34E42

1.02E41

3.16E41

2.19E-OI

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

5.296 E42

4.029 FA2

7.079 E43

3.075E+00

9.095 E42

2.876E43

3.78SE+00

3.355E+Ol

4.810E42

1.573 E42

1.850E43

1.614 E43

7.760 E43

4.716 E41

3.748 FA2

9.232E42

1.380FA2

2.$ 12E+00

2.097 FA3

2.636E42

1.395 E41

2.104E41

1.030E41

2.178E41

1.507E42

6.528E+00

4.785 E43

1.000E+Ol

7.680E42

5.451E43

2.301E43

2.140FA2

2.012 E41

9.363 E42

433E41

3.80E41

1.59FAI

3.30E+00

5.67E41

I.OOE41

3.59E+00

1.07E+01

4.05E41

2.32E41

8.12E42

7.61E42

1.67E41

1.32E+00

3.75E41

5.90E41

2.30E41

3.30E+00

9.06E42

3.24E41

7.46E41

9.23E41

6.65E41

9.71E41

2.58E41

5.41E+00

I.47E4I
6.81E+00

6.03E41

1.61E41

I.OSE41

3.22E41

9.90FAI

6.80E41

3.43E41

3.01FAI

1.26FAI

2.61E+00

4.49E41

7.92E42

2.85E+00

8.45E+00

3.21E41

1.84E41

6.44FA2

6.03E42

1.33FAI

I.OSE+00

2.97E41

4.68E41

1.82FAI

2.61E+00

7.18FA2

2.57E41

5.91E41

7.31E41

5.26E41

7.69E41

2.05E41

4.2&E+00

1.16FAI

S.39E+00

4.77FAI

1.28E41

8.33FA2

2.55E41

7.84E41

5.39E41

0.95

0.96

0.96

0.96

2.54E41

1.87E41

3.15E42

1.35E+Ol

0.98

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.02

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.11E+02

I.SSE41

S.OSE42

5.95E43

5.18E43

2.49E42

1.53E+00

1.21E41

2.99E41

4.42E42

8.99E+00

6.70E43

8.42E42

4.45E41

6.71E41

3.31E41

7.00E41

4.85E42

2.10E+Ol

1.54E42

3.17E+Ol

2.43E41

1.72E42

7.24FA3

6.72E42

6.30E41

2.9 IE41

0.96 3.99E41

0.98 I.OIE42
0.98 1.27E+Ol

2.01E41

1.48E41

2.49FA2

1.07E+Ol

3.16FAI

7.98E43

1.01E+Ol

8.84E+01

1.23E41

4.00E42

4.72FA3

4.11E43

1.98E42

1.21E+00

9.61E42

2.37E41

3.50E42

7.13E+00

5.31E43

6.67E42

3.53E41

5.3IE41

2.62E41

S.SSE41

3.84E42

1.66Eeol

1.22E42

2.S IE+Ol

1.92E41

1.36E42

5.73E43

5.32E42

4.99E41

2.31E41
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Case ¹3- 20~ad Failure
CMS-RE-27A,B,E,~actor Response

Calc. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~194
page:5.037

.J(i,

Isotope Energy

(McV)

Pmbability Design Basis Gap

Source Rcleasc

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27AdtB

QAD Det.

Response

(Rad/hr)

27A&B

Eff. 27AAB

Response

(Red/hr)

27E

QAD Det.

Response

(Red/hr)

27F

QAD Det.

Response

(Rad/hr)

27EdcF

27E

Response

(Red/hr)

27F

Response

(Rad/hr)

1.010$

1.0444

1.0765

1.0881

1.1032

1.1078

1.1166

1.1315

1.1625

1.1723

1.1824

1.1865

1.2288

1.2356

1.2737

1.3027

1.3243

1.3354

1.3406

1.3675

1.3722

1.4126

1.4216

1.4613

I.4642

1.4685

1.4728

1.501

1.5062

1.53

1.5337

1.5553

1.5738

1.6341

0.0010$

0.00408

0.00236

0.00358

0.009

0.0292

0.0166

0.0016

0.00214

0.0098

0.00166

0.00184

0.00144

0.00594

0.0136

0.001

0.0306

0.00132

0.00194

0.00148

0.00126

0.00264

0.00224

0.00122

0.00178

0.00188

0.0688

0.0132

0.00112

0.0332

0.0512

0.00152

0.0019

0.0082

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

6.94E42

2.62E41

1.52FAI

2.30E41

5.78FAI

I.SSE+00

1.07E+00

1.03E41

1.38E41

6.30E41

1.07&01

1.18E41

9.25E42

3.82B41

8.74E41

6.43E42

1.97E+00

8.48FA2

1.2SE41

9.51E42

S.IOE42

1.70E41

1.44E41

7.84E42

1.14E41

1.21FAI

4.42E+00

8.48E41

7.20E42

2.13E+00

3.29E+00

9.77E42

1.22E41

5.27E41

3.62E42

1.41E41

$ .3$ B42

1.28FAI

3.27B41

1.06E+00

6.10E41

5.95E42

S.ISB42

3.77&01

6.45E42

7.17E42

5.82B02

2.41E41

5.70E41

4.29B42

1.34E+00

S.SIE42

S.SSB42

6.69E42

5.71B42

1.24B41

1.06E41

5.93B42

8.67E42

9.19B42

3.37E+00

6.61E41

S.62E42

1.69E+00

2.61E+00

7.84B42

9.90E42
4.42E41

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.02

102

1.03

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.05

1.05

1.05

2.538 E43

3.730E42

1.283 E42

2.983 FA2

1.909 B41

2.018E+00

6.571&01

6.182E43

1.147&02

2.424 E41

7.018E43

$ .652 E43

S.489E43

9.393 B42

S.OSIE41

2.812E43

2.706E+00

S.OSOE43

1.102B42

6.550B43

4.765 E43

2.159FA2

1.565 B42

4.833 E43

1.031E42

1.154E42

1.550E+Ol

5.830E41

4.208 B43

3.748E+00

8.932E+00

8.044 E43
1.270E42

2.443 E41

1.13FAI

4.37E41

2.59E41

3.96E41

1.01E+00

3.27E+00

1.87E+00

1.82E41

2.49FAI

1.15E+00

1.96FAI

2.17E41

1.75E41

7.24B41

1.69E+00

1.27E41

3.92E+00

1.70FAI

2.51B41

1.94E41

1.65E41

3.54FAI

3.02E41

1.67B41

2.45E41

2.59B41

9.49E+00

I.SSE+00

1.57E41

4.70E+00

7.26E+00

2.18E41

2.74B41

1.21E+ 00

8.91FA2

3.46B41

2.05E41

3.13E41

7.96E41

2.59E+00

1.48E+00

1.44E41

1.97E41

9.08E41

I.SSE41

1.72B41

1.38E41

5.73E41

1.34E+00

1.00FAI

3.10E+00

1.35B41

1.98E41

1.54FAI

13IFAI
2.80B41

2.39B41

1.33E41

1.94E41

2.05E41

7.52E+00

1.46E+00

1.24FAI

3.72E+00

5.75E+00

1.72E41

2.17E41

9.61E41

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

7.89E43

1.16E41

3.96E42

9.11E42

5.82B41

6.14E+00

2.00E+00

I.SSE42

3.42E42

7.23E41

2.09E42

2.57E42

1.62E42

2.76E41

1.47E+00

8.05E43

7.63E+00

1.43E42

3.09E42

1.&3E42

1.33B42

5.94FA2

4.30B42

1.30E42

2.77E42

3.10E42

4.16E+OI

I.SSE+00

1.12E42

9.83E+00

2.34E+01

2.08E42

3.28E42

6.27E41

6.25E43

9.16E42

3.14E42

7.21FA2

4.61E41

4.86E+00

1.58E+00

1.48E42

2.71E42

5.72E41

1.65E42

2.04E42

1.28E42

2.19E41

1.16E+00

6.37E43

6.04E+00

1.13E42

2.45FA2

1.45E42

I.OSE42

4.71FA2

3.40E42

1.03B42

2.19E42

2.45B42

3.29E+Ol

1.23E+00

8.8SE43

7.78E+00

I.SSE+01

1.65B42

2.60E42

4.96E41
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Isotope Energy

(MeV)

Probability Design Basis Gap

Source Relcaac

(Ci) Fraction

Case ¹3- 20 ~d Failure
CMS-RE-27A,B,E,F%Ãector Response

Cont.

Conc.

(uCi/cc)

27h/tcB

QhD Det.

Response

(Rad/hr)

27hAB

Eff. 27hAB

Response

(Rad/hr)

27E

QhD Dct.

Response

(Rad/hr)

27F 27EdcF

QhD Det. Eff.

Response

(Red/hr)

Response

(Rad/hr)

CaIc. No.: NE-02-94-~v 1

Prepared By: S. J. Haynes ~/94
page:5.038

27E 27F

Rcsponsc

(Red/hr)

1.6438

1.6675

1.6769

1.6&3&

1.692

1.6937

1.7213

1.7776

1.1882

1.8107

1.8375

1.8397

1.8685

1.8798

1.9034

1.9391

1.9666

1.9986

2.0122

2.021

2.0465

2.1006

2.16

2.1958

2.2802

2.3774

2.401

2.5979

2.6453

2.7509

2.7821

2.7938

2.8196

2.8533

0.00338

0.00128

0.0014

0.00132

0.0026

0.0438

0.00224

0.0076

0.00106

0.0014

0.00118

0.0035

0.00196

0.00158

0.0104

0.0064

0.00132

0.00118

0.0156

0.00244

0.00262

0.0094

O.OOS28

0.00128

0.00204

0.008

0.0072

0.00108

0.0042

0.00124

0.0076

0.0068

0.00132

0.0024

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0S2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0S2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

2.17E41

8.23E42

9.00E42

8.48FA2

1.67E41

2.81E+00

1.44E41

4.88E41

6.&IE42
9.00E42

7.58E42

2.25E41

1.26E41

1.02E41

6.6&E41

4.11E41

8.4&E42

7.5&E42

1.57E41

1.6&E41

6.04E41

3.39E41

8.23E42

1.31E41

5.14E41

4.63E41

6.94E42

2.70E41

7.97E42

4.8&E41

4.37E41

8.4&E42

1.54E41

1.83E41

7.02E42

7.71FA2

7.30E42

1.44E41

2.43E+00

1.26E41

4.41E41

6.18E42

8.25E42

7.05E42

2.09E41

1.19E41

9.64E42

6.4IE41

4.01E41

8.39E42

7.61E42

1.01E+00

1.59E41

1.72E41

6.28E41

3.60E41

8.83E42

1.44E41

$ .84E41

5.29E41

8.41E42

3.32E41

1.01E41

6.24E41

$ .60E41

1.09E41

2.01E41

1.06

1.06

1.06

1.06

1.06

1.06

1.06

1.07

1.07

1.08

1.08

1.08

1.08

1.08

1.09

1.09

1.10

1.10

1.10

1.10

1.11

1.11

1.12

1.13

1.14

1.15

1.15

1.17

1.18

1.19

1.19

1.19

1.19

1.19

4.212E42

6.119E43

7355 E43

6.562 FA3

2.556E02

7.262E+00

1.927E42

2.304E41

4.505 E43

8.020 E43

5.773 FA3

5.085 E42

I.617M'.057E42

4.672E41

1.&OOE41

7.827E43

6347FA3

1.115E+00

2.136 E42

3.211FA2

4.209 E41

1367E41

8.204 FA3

2.159 E42

3.454 E41

2.817E41

6.832E43

1.056E-OI

9.567E43

3.625 E41

2.9IOE41

I.IOSE42

3.685 E42

5.02E41

1.92E41

2.11E41

1.99FAI

3.94FAI

6.64E+00

3.43E41

1.19E+00

1.67E41

2.22E41

1.89FAI

5.61E41

3.17E41

2.57E41

1.70E+00

1.06E+00

2.21E41

1.99E41

2.65E+00

4.15E41

4.50E41

1.64E+00

9.3SE41

2.30E41

3.75FAI

I.5 IE+00

1.37E+00

2.16E41

S.SOE41

2.57FAI

1.59E+00

1.42E+00

2.78E41

5.09E41

3.98E41

1.52E41

1.67FAI

1.58E41

3.12E41

5.26E+00

2.72E41

9.42E41

1.32E41

1.76E41

1.49FAI

4.44E41

2.5 IE41

2.03FAI

1.35E+00

8.40E01

1.75E41

1.5&E41

2.10E+00

3.29E41

3.56E41

1.30E+00

7.43E41

1.82E41

2.97E41

1.20E+00

1.0&E+00

1.71E41

6.73E41

2.04E41

1.26E+00

1.13E+00

2.20E41

4.03E41

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.91

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.92

0.92

1.07E41

I.SSE42

1.86FA2

1.66E42

6.45E42

1.83E+Ol

4.84E42

5.70E41

1.11E42

1.96E42

1.40E42

1.22E41

3.87E42

2.53E42

I.IOE+00

4.23E41

1.82E42

1.47FA2

2.5&E+00

6.32E42

7.34E42

9.61FAI

3.06E41

1.82E42

4.72E42

7.39E41

6.02E41

1.41E42

2.16E41

1.91 E42
7.14E41

$ .73E41

2.17E42

7.23E42

8.47E42

1.23E42

1.47FA2

1.31E42

5.1 IE42
1.45E+Ol

3.83E42

4.5 IE41

8.&IE43

I.SSE42

1.11E42

9.6&E42

3.07E42

2.00E42

8.74E41

3.35E41

1.44E42

1.16E42

2.04E+00

S.OOE42

5.&IE02

7.61E41

2.42E41

1.44E42

3.74E42

S.SSE41

4.76E41

1.12E42

1.71E41

1.51E42

5.65E41

4.S3E41

1.72E42

5.72E02
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Isotope Energy Probability

(McV)

Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27hgcB

QAD Dct.

Response

(Rad/hr)

27AAB

EK 27AAB

Response

(Rad/hr)

27E

QAD Dct.

Response

(Rad/br)

27F

QAD Dct.

Response

(Red/hr)

27EEcF

EK 27E

Response

(Red/hr)

27F

Rcsponsc

(Rad/hr)

Xc-131m

Xe-133

Xe-133m

Xe-135

2.8662

2.8787

3.0179

3.0292

3.1073

3.1403

3.1721

3.2198

3.3617

3.3711

3.3999

3.5329

3.5839

3.7178

3.7325

3.7814

3.8274

3.&427

3.9018

3.923

3.9655

3.9775

3.996

4.048

4.3411

4.4892

2.1811

0.16393

0.079621

0.080997

0.1777

0.23322

0.1582

0.24979

0.0174

0.00324

0.00254

0.0027

0.00194

0.0104

0.001

0.00428

0.0104

0.0062

0.00136

0.0134

0.00258

0.0084

0.00138

0.00132

0.00138

0.0011

0.00134

0.00414

0.00208

0.0027

0.00142

0.00116

0.00104

0.00134

0.07118

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0S2E+ 07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.002165

0.36483

0.000712

1.902E+08

1.902E+08

1.902E+08

0.103 6.044E+06

0.002886

0.899

4.723E+07

4.723E+07

0.0196 9.762E+OS

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.74E41

1.25E41

6.68E41

6.43E42

2.7SFAI

6.68FAI

3.98E41

8.74842

8.61E41

1.66841

5.40E41

8.87FA2

8.48E42

8.87E42

7.07E42

8.6IFA2

2.66E41

1.34E41

1.74E41

9.13FA2

7.45E42

6.68FA2

8.61E42

4.57E+00

4.35E41

7.33E+01

1.43FAI

6.58E41

1.44FAI

4.49E+01

0.0300 1.12E+00

0.0300 2.08FAI

0.0300 1.63E41

1.46E+00

2.73E41

2.22E41

2.36E41

1.72E41

9.29E41

8.99E42

3.88E41

9.68E41

5.78E41

1.28E41

1.29E+00

230E41

8.32E41

1.37E41

132E41

1.39E41

I.IIE41

1.37E41

4.24FAI

2.15E41

2.79FAI

1.47E41

1.21E41

1.13E41

1.48E41

4.88E+00

8.79E43

1.86FA8

5.66E46

4.72E44

1.96E41

I.IOE43

2.10E+00

1.19

1.19

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.18

1.18

1.16

1.16

1.15

1.14

1.14

1.12

1.12

1.11

1.10

1.10

1.09

0.98

0.91

1.12

1.00

0.70

0.73

1.02

1.05

1.00

1.04

1.943E+00

6.762E42

4.344 E42

4.918 E42

2.577E42

7.454 E41

6.933 E43

1.282FAI

7.765 E41

2.765 E41

1.337 E42

1.307E+00

4.888E42

5.213 E41

1.410842

1.290&02

1.408 E42

8.970 E43

1.320E42

1.265 E41

3.186E42

5.330FA2

1.479 FA2

9.846 E43

7.395 E43

1.161 E42
2.502E+Ol

1.777 E44

5.678 E49

3.027E44

6.886 E45
1.350E-OI

1.580F 04

9.793 E+01

3.70E+00

6.92E41

5.59E41

5.95E41

4.35E41

2.35E+00

2.27E41

9.81E41

2.45E+00

1.46E+00

3.23E41

3.25E+00

6.32E41

2.11E+00

3.47E41

3.35E41

3.52E41

2.82E41

3.46E41

1.07E+00

5.43E41

7.06E41

3.73E41

3.07E41

2.87E41

3.78E-OI

1.27E+Ol

2.65E41

1.48E42

2.51E+00

1.07M@

2.23E+00

3.73E-02

2.14E+Ol

2.93E+00

5.48E41

4.42E41

4.71E41

3.44E41

1.86E+00

1.80E41

7.76E41

1.94E+00

1.16E+00

2.55E41

2.58E+00

S.OIE41

1.67E+00

2.75E41

2.65E41

2.79E41

2.23E41

2.74E41

8.50E41

4.30E41

5.59E41

2.95E41

2.43E41

2.27E41

2.99E41

I.OIE+Ol

2.10E41

1.17E42

1.99E+00

8.46E43

1.77E+00

2.95E42

1.69E+Ol

0.92

0.91

0.90

0.90

0.89

0.88

0.88

0.87

0.84

0.84

0.83

0.80

0.79

0.76

0.75

0.74

0.72

0.72

0.70

0.69

0.68

0.67

0.67

0.65

0.52

0.45

0.96

0.98

0.93

0.82

0.98

0.97

0.99

0.97

3.81E+00

1.31E41

'.21FA2
9.30E42

4.82FA2

1.38E+00

1.28E42

2.35E41

1.37E+00

4.89E41

2.34E42

2.24E+00

8.28E42

8.6SE41

2.31E42

2.10E42

2.25E42

1.43E42

2.09FA2

1.97E41

4.94FA2

8.21E42

2.28E42

1.49FA2

9.98E43

1.46E42

5.59E+01

3.02E+00

1.04E41

6.50842

7.36E42

3.82E42

I 09E+00

1.02E42

1.86E41

1.09E+00

3.87E41

I.SSE42

1.77E+00

6.56E42

6.84E41

1.83E42

1.66E42

1.78E42

1.13E42

1.65E42

1.56E41

3.91E42

6.50E42

I.SOE42

1.18E42

7.90E43

1.16E42

4.42E+Ol

5.25643 4.15E43

5.98E43 4.73E43

1.5 IE+02 1.19E+02

I.SOE43 1.19E43

1.42E+00 1.13E+00

S 3 IE43 4 20E43

9.30E+02 7.36E+02
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Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gsp

Release

Fraction

Cont.

Conc.

(uCi/cc)

27AEcB 27hdrB

QAD Det.

Response

(Rad/hr)

27hk,B

Response

(Rad/hr)

278

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Red/hr)

278dtF

EK 27E

Response

. (Rad/hr)

27F

Response

(Red/hr)

Xe-135m

Xc-137

Xe-138

095839

0.40799

0.60819

0.68433

0.002203

0.003578

0.028948

0.002093

4.723 E+07

4.723E+07

4.723E+07

4.723E+07

0.298

0.39335

0.45549

0.84895

0.9822$

1.1193

1.2732

1.5768

1.6125

1.7834

2.8498

1.4906

0.15375

0.24256

0.25831

0.28251

0.33528

0.37144

0.39643

0.40136

0.43449

0.50022

0.53007

0.53776

0.55595

0.56853

0.58884

0.65408

0.86582

0.001167

0.001381

0.307

0.00614

0.002057

0.001053

0.002241

0.001013

0.001228

0.004083

0.001&11

0.01315

0.05953$

0.034965

0.315

0.004284

0.001071

0.005009

0.063

0.021735

0.20318

0.003622

0.00252

0.001166

0.001166

0.003055

0.001228

0.001449

0.002961

1.6568+08

1.656E+ 08

1.6568+08

1.656E+08

1.656E+08

1.6568+08

1.6568+08

1.656E+08

1.6$ 6E+08

1.6568+08

1.6568+08

1.6568+08

I.S068+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.5068+08

1.506E+08

1.5068+0$

1.5068+08

1.5068+08

1.5068+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

032656 0.80997 3.905 E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.10841

1.79841

I A48t00
1.04841

3.34E+01

2.04FAI

2.42841

5.378+01

1.07E+00

3.60E41

1.84841

3.92FAI

1.77841

2.15E41

7.14841

3.17FAI

2.30E+00

9.47E+00

5.568+00

5.018+01

6.82E41

1.70FAI

7.97841

1.008+01

3.46E+00

3.238+01

5.76841

4.01FAI

1.86841

1.86841

4.86E41

1.95841

291841
4.71841

1.34E-02

2.84842

5.83E41

4.77FA2

1.2&E+01

4.76E43

1.02E42

2.938+00

1.73841

6.70E42

3.8&FA2

9.39E42

5.29E42

6.54E42

2.37E41

1.51E41

6.53E41

1.99E42

7.47E42

8.15E41

1.47E42

5.65843

3.29E42

4.75E41

1.68E41

1.79E+00

4.97E42

4.03E42

1.92E42

2.05E42

5.5&E42

2.37E42

3.ISE42
8.49FA2

1.00

1.00

0.99

1.00

0.99

1.01

1.00

0.99

1.01

1.01

1.01

1.02

1.05

1.05

1.07

1.19

1.04

1.00

1.05

1.03

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.01

1.473843

5.072 FA3

8.333841

4.979843

4.222E+02

9.807FA4

2.473 E43

1.556E+02

1.875841

2.436E42

7.214843

3.754842

9.842843

1.475 E42

1.815841

S.706842

1.563E+00

1.8&4FAI

4.362841

4.2108+01

1.022E42

9.629844

2.620MQ

4.7578+00

5.804841

5.795E+Ol

2.833E42

1.600842

3.532843

3.765 E43

2.686 E42
4.582E43

7.272843

4.03&842

8.17E42

1.51841

1.91E+00

1.53E41

4.9&E+Ol

3.49E42

5.64842

1.43Et01

S.SOE41

2.09E41

1.19E41

2.79841

1.46E41

1.&OE41

6.41841

3.&4841

1.83E+00

7.42FAI

7.99E41

1.&3E+00

1.20E41

3.6&E42

1.93E41

2.59E+00

9.06E41

9.11E+00

2.24841

I.SSE-OI

7.20842

7.28E42

1.93E41

7.92E42

1.02E41

2.70841

6.47E42

1.20841

1.518+00

1.21841

3.95E+01

2.76E42

4.47E42

1.13E+01

4.36841

1.66841

9.42E42

2.21E41

1.16841

1.43E41

5.07E41

3.04E41

1.45E+00

S.S7841

6.32E41

6.19E+00

9.46842

2.92E-02

1.53E41

2.05E+00

1.17841

7.21E+00

1.77841

1.23841

5.70FA2

5.77842

1.53E41

6.2&E42

S.OSE42

2.14E41

0.95

0.95

0.99

1.00

0.91

0.96

0.95

0.95

1.02

1.01

1.00

0.99

0.98

0.98

0.98

0.92

0.99

0.99

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.97

0.97

0.9&

0.98

0.98

1.00

102

6.83FA3

1.30842

7.308+02

6.03841

1.61842

2.19842

1.08841

2.54842

3.80E42

4.49E41

1.12841

4.178+00

6.95E+00

4.31E+00

3.808+02

7.$ 3E42

5.96FA3

1.46E41

2.47E+Ol

2.9SE+00

2.&OE+02

1.24FAI

6.03E42

1.29842

1.32FA2

9.1&E42

1.52E42

2.34842

1.30841

5.41FA3

1.03FA2

5.7&Et02

4.77841

6.03842

1.74842

S.S7842

2.01E42

3.00842

3.55841

8.86E42

3.30E+00

S.SOE+00

3.41E+00

3.018+02

6.19842

4.72843

1.16E41

1.96E+Ol

2.368+00

2.21E+02

9.80842

4.78842

1.03&l2

1.05842

7.28842

1.20E42

1.&6E42

1.03841

8.S3E43 6.75FA3

2.57FA2 2 03FA2

2.73E+00 2.17E+00

1.60FA2 1.27E42

1.618+03 1.2&E+03
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Case ¹3- 2V~Iad Failure
CMS-RE-27A, B, E,%Rtector Response

CaIc. No.: NE-02-94~ev 1

Prepared By: S. J. Haynes~/94
page:5.041

c~

Isotope

27hdcB

QAD Det.

Rcsponsc

(Rad/br)

.Cont. 27hdtB

Energy Probability Design Basis Gap Conc. Eff.

(MeV) Source Release

(Ci) Fraction (uCi/cc)

27hkB

Response

(Red/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

278dtF

EK 27E 27F

Response Response

(Rad/br) (Rad/hr)

0.86935

0.89687

0.91251

0.91713

0.93636

0.94125

1.0939

1.098$

1.1022

1.1143

1.1416

1.1454

1.5718

1.6146

1.7683

1.8125

1.$509

1.9254

2.0048

2.0158

2.0792

2.2523

2.3219

2.4753

2.4976

1.1186

0.006206

0.001323

0.003276

0.009198

0.001355

0.002299

0.004095

0.002142

0.001071

0.014742

0.005134

0.001323

0.002646

0.002363

0.16727

0.001796

0.014238

0.005639

0.05355

0.12254

0.014427

0.022869

0.006206

0.003119

0.001733

0.026586

1.506E+08

1.506E+OS

1.506E+08

1.5068+08

1.5068+0$

1.506E+08

1.506E+08

1.5068+08

1.506E+08

1.5068+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.5068+08

1.5068+08

1.506E+0$

1.506E+08

1.5068+08

18068+08

1.5068+08

1.5068+0$

1.506E+08

1.5068+08

1.5068+08

1.506E+08

0.0300 9.88841

0.0300 2.11841

0.0300 5.21841

0.0300 1.468+ N
0.0300 2.16841

0.0300 3.66841

0.03M 6.52E41

0.0300 3.41841

0.0300 1.70841

0.0300 2.358+00

0.0300 8.17IAI
0.0300 2.11841

0.0300 4.21841

0.03M 3.76841

0.0300 2.668+01

0.0300 2.86841

0.0300 2.278+00

0.0300 8.97841

0.0300 8.52E+00

0.0300 1.958+01

0.0300 2.308+00

0.0300 3.64E+00

0.0300 9.88E41

0.03N 4.96841

0.0300 2.76841

0.0300 4.238+00

1.79FAI

3.92E42

9.88E42

2.79E41

4.20E42

7.16E42

1.48FAI

7.75E42

3.89E42

5.40E41

1.93841

4.98842

1.38E41

1.26E41

9.66E+00

1.06841

8.56841

3.51E41

3.46E+00

7.95E+00

9.57E41

1.61E+00

4.45841

234 E41

1.31E41

9.78E41

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.05

1.05

1.07

1.08

1.08

1.09

1.10

1.10

1.11

1.13

1.14

1.16

1.16

1.01

SUM ~

1.781 E41

8.342843

5.202842

4.123841

9.136843

2.644842

9.710 E42

2.669 E42

6.6&9E43

1.2818+00

1.590841

1.059842

6.091842

4.973842

2.7SOE+02

3.270 E42

2.094E+00

3.437841

3.244E+01

1.7058+02

2.4378+00

6.603 E+00

5.014841

1.350841

4.196 E42
4. la la+ 00

6.003E+03

5.68841

1.25841

3.13E41

8.83841

1.32E-OI

2.26E41

4.55841

2.39E41

1.20E41

1.668+00

5.89841

1.52E41

3.82841

3.47E41

2.61E+01

2.85841

2.29E+00

9.30E41

9.078+00

2.088+01

2.50E+00

4.18E+00

1.16E+00

6.05E41

3.38E41

3.008+00

4.50E41

9.86~
2.48841

6.99841

I.OSE41

1.79841

3.60E41

1.89E41

9.478-02

1.31E+00

4.67E41

1.21841

3.02E41

2.75E41

2.07E+01

2.25841

1.818+00

7.36841

7.18E+00

1.65E+01

1.98E+00

3.308+00

9.15E41

4.79841

2.68841

2.38E+00

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

0.98

0.98

0.98

0.9$

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.95

0.95

1.00

5.72841

2.65E42

1.65E41

1.31E+00

2.88FA2

8.34E42

2.96841

8.14E42

2.04E42

3.90E+00

4.81841

3.21E42

1.57841

1.28841

6.81E+02

7.98FA2

5.03E+00

8.10E41

7.50E+Ol

3.94E+02

5.57E+00

1.46E+Ol

1.10E+00

2.85E41

8.85842

1.27E+01

4.53FAI

2.10&02

1.30E41

1.03E+00

2.28E42

6.60E42

2.35E41

6.44FA2

1.61842

3.08E+00

3.81841

2.54E42

1.25841

1.01841

S,39E+02

6.31842

3.98E+00

6.41E41

5.93E+01

3.12E+02

4.41E+00

1.158+01

8.67E41

2.26841

7.01E42

1.27E+Ol

I.SSE+04 I.468+04

Con. Vol~

27A Cone Factor

27B Cone Factor

Release Free.

5.688+09 cm'~3

0.00856

0.00973

0.2

27A ~

27B ~
51.385 Rad/hr

58.408 Rad/hr

27E ~

27F ~
I.SSE+04 Rad/hr

I 478+04 Rad/hr
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Case /l/4- 0.1~lad Failure
CMS-RE-27A,B,E,%detector Response

Gale. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~194
page: 5.042"~ Si ~ i.

@ical.,

Isotope Energy

(Mev)

Probability Design Basis

Source

(Ci)

Cont.

Gsp Conc.

Release

Fraction (uCi/cc)

27AdrB

@AD Det.

Response

(Rad/hr)

27A&B

Eff. 27A&B

Response

(Rad/hr)

278

@AD Det.

Response

(Rad/br)

27F

/AD Det.

Response

(Rad/hr)

278&.F

Eff. 27E '7F
Response Response

(Rad/br) (Red/hr)

I-131

1-132

0.0&0183

0.17721

0.2843

0.32578

0.36448

0.50299

0.63697

0.6427

0.72289

0.32939

0.1472

0.1833

0.2548

0.2627

0.2848

0.3165

0.3635

0.3878

0.4168

0.4319

0.446

0.4739

0.4785

0.4882

0.5059

0.52265

0.5355

0.54

0.5471

0.6

0.6208

0.6212

0.63022

0.026182

0.002648

0.060521

0.002507

0.81164

0.003605

0.072605

0.002195

0.018025

0.002304

0.002369

0.001382

0.001875

0.01441

0.007205

0.001382

0.004935

0.002961

0.004738

0.004836

0.006021

0.001777

0.0014SI

0.004145

0.050337

0.16088

0.005231

0.001086

0.012535

0.001382

0.003948

0.015792

0.13719

2.422E+07

2.4228+07

2.422E+07

2.422E+07

2.422E+07

.2.422E+07

2.4228+07

2.422E+07

2.422E+07

2.4228+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.466E+07

3.4668+07

3.4668+07

3 4668+07

3.466E+07

3.466E+07

3.4668+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3 4668+07

3.466E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

2.23E43

2.26FA4

5.16843

2.14FA4

6.92842

3.08844

6.19843

I.&7844

1.54FA3

1.97844

2.89844

1.69E44

2.29844

1.76843

8.80844

1.69844

6.02844

3.61844

5.78844

5.90844

7.35E44

2.17844

1.81844

S.06844

6.14E43

1.96E42

6.39FA4

1.33844

1.53843

1.69844

4.82E44

1.93843

1.67842

3.20E47

1.73E43

2.12841

1.24FA2

5.12E+00

5.03E42

1.548+00

4.69FA2

4.33E41

1.17E42

5.60E44

1.07843

4.65843

3.93FA2

2.54E42

6.45E43

3.09842

2.13E42

3.90E42

4.22E42

5.55842

1.&OFA2

1.53FA2

4.41FA2

7.14E41

2.49E+00

S.SSE42

1.81E42

2.14841

2.74E42

&.13E42

3.26841

2.87E+00

0.71

1.02

1.02

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.01

1.03

1.04

1.03

1.02

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

5.077E-IO

3.988847

1.116FA3

2.661E46

3.542 E41

1.531E45

9.522E43

8.7&5E46

6.663 E44

2.301846

1.637E47

1.860E47

1.108 E46

7.121845

2.276 E45

1.08&E46

1.864E45

7.696E46

2.256 E45

2.494 E45

4.076 E45

3.876846

2.733846

2.210845

4.345 E43

4.841E42

5 407845

2.371846

3.241844

4.S72E46

3.919F 0$

6.276844

4.812E42

1.794 E41

3.963E42

1.703E+00

8.341 E42

3.0658+01

2.224F Ol

4.973E+00

1.515 FAI
1.3888+00

7.767E42

2.796 E42

2.163842

4.574842

3.660E41

2.032FAI

4.443 FA2

1.859 FAI
1.193 E41

2.046 E41

2.156 E41

2.759 E41

8.537842

7.164842

2.034FAI

3.1018+00

9.88&E+00

3.226841

6.709 E42

7.774 E-O I

9.024842

2.646 E-OI

1.059E+00

9.314 E+ 00

1.418 FAI
3.135842

1.34&E+00

6.603 E42

2.426E+01

1.761841

3.9428+00

1.201841

1.1008+00

6.148E42

2.21 IE42
1.712E42

3.620842

2.896841

1.60&E41

3.516842

1.471FAI

9.443 E42

1.620841

1.707 E41

2.184841

6.759842

5.672842

1.611841

2.456E+00

7.835E+00

2.556841

5.318 E42

6.162E41

7.155 E42
2.09&E41

8.399841

7.384E+00

0.88

0.9&

0.96

0.96

0.95

0.96

0.99

1.00

1.01

0.95

1.01

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.96

0.97

0.97

0.97

0.97

0.99

0.99

0.99

0.99

3.53E44 2.79844

8.77E46 6.94846

8.44843 6.6&E43

1.71E45 1.36FAS

2.02E+00 1.60E+00

6.S6 845 S.20E45

3.05E42 2'.42FA2

2.84FAS 2.25FAS

2.1 5FA3 1.71FA3

I 45FAS I ISFAS

8.16846 6.46846

3.54E46 2.80846

1.02E45 8.04FA6

6.24E44 4.94E44

1.72E44 1.36E44

7.19846 5.69E46

1.06844 8.42845

4.108453.24845
1.12E44 8.90845

1.21844 9.57845

1.93844 1.52844

1.788451.41FAS
1.24FAS 9.84846

9.88845 7.82845

I.&3E42 1.45E42

1.88841 1.49841

2.00844 1.5&844

8.63846 6.84FA6

1.15843 9.15E44

I.5 IE45 1.19845

1.26E44 1.00844

2.02E43 1.60E43

1.54FA I 1.22E41
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Case ¹4- O.1~lad Failure

CMS-RE-27A,B,E,f%Ftector Response

Gale. No.: NE-02-94-~ev 1

Prepared By: S. J. Maynes~/94
page: 5.043

Isotope Energy

(Mev)

Pmb ability Design Basis

Source

(Ci)

Gap

Release

Cont.

Conc.

Fraction (uCi/cc)

27A&B

@AD Det.

Response

(Red/hr)

27A&B

EK 27A&B

Response

(Red/hr)

27E

Q/tD Det.

Response

(Rad/hr)

27F

/AD Det.

Response

(Rad/hr)

278&F

27E

Rcsponsc

(Red/hr)

27F

Response

(Rad/hr)

0.6506

0.659

0.66769

0.6698

0.6716

0.727

0.7272

0.7285

0.7645

0.77261

0.7802

0.7845

0.8098

0.8122

0.8633

0.8768

0.9103

0.9276

0.95455

0.9837

1.0347

1.136

1.1434

1.1474

1.1732

1.2727

1.2907

1.2953

1.2976

1.3178

1.3721

1.3986

I A426

1.4768

0.026649

0.003948

0.987

0.04935

0.052311

0.031584

0.021714

0.010&57

0.003948

0.76196

0.012338

0.004244

0.028623

0.056259

0.005823

0.010758

0.009179

0.004145

0.18062

0.005626

0.004738

0.02961

0.013522

0.002764

0.010&57

0.001777

0.011351

0.01974

0.008883

0.001184

0.02467S

0.071064

0.01 4213

0.0013 S2

3.4668+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3.4668+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3.4668+ 07

3.4668+07

3.4668+07

3.466E+07

3.4668+07

3A668+07

3A668+07

3.466E+07

3A66E+07

3.466E+07

3.4668+07

3A66E+07

3A668+07

3A668+07

3A66E+07

3A668+07

3.4668+07

3.4668+07

3.4668+07

3A668+07

3A66E+07

3A668+ 07

3A66E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

3.25843

4.82844

1.20841

6.02FA3

6.39843

3.86843

2.65843

1.33FA3

4.82844

9.30&02

1.51843

5.1&FA4

3.49843

6.87E43

7.11E44

1.31843

1.12843

S.06FA4

2.20842

6.87844

S.78844

3.61843

1.65843

3.37844

1.33E43

2.17E44

1.39843

2.41FA3

1.08843

1.45FA4

3.01843

8.67FA3

1.73843

1.65844

5.77E.OI

8.66E42

2.198+01

1.108+00

1.17E+00

7.64E41

5.2$ E41

2.63E41

1.00E-OI

1.96E+Ol

3.21841

I.IIFAI
7.72841

1.52E+00

1.66841

3.12FAI

2.76841

1.27E41

S.71E+00

1.84E41

1.62841

I.IIE+00

5.08841

1.04841

4.19841

7.44842

4.82841

8.42E41

3.80FAI

5.14842

1.12E+00

3.29E+00

6.81841

6.65842

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.04

1.04

1.&76FA3

4.173845

2.643E+00

6.627FA3

7A66E43

2.944843

1392843

3.521&04

4.888845

I.&41E+00

4.875 E44

5.803845

2.724843

1.055842

1.195844

4.140844

3.125844

6.496845

1.271841

1.273844

9.476845

4.03&FA3

8.472 E44

3.553E45

5.659844

1.646845

6.815844

2.069 E43

4.199844

7.579E46

3.472E43

2.939842

1.228E43

1.141845

1.8598+00

2.786841

7.051E+Ol

3.5358+00

3.757E+00

2.444E+00

1.6&IE+00

8.421841

3.206FAI

6.2498+ 01

1.021E+00

3.532E41

2.454E+00

4.83 &E+00

S.296841

9.925841

&.752E41

4.01&E41

1.795E+Ol

5.733841

5.034841

3.3858+00

1.554E+ 00

3.1&5E41

1.272E+00

2.212FAI

1.427E+00

2.4&9E+00

1.121E+00

I.SI IE41

3.241E+00

9.460E+00

1.933 E+ 00

1.869 E41

1.4748+00

2.209 E41

5.589E+Ol

2.8028+00

2.978E+00

1.9378+00

1.3328+00

6.673841

2.540841

4.951E+Ol

8.091841

2.79&E41

1.944E+00

3.832E+00

4.194E41

7.860841

6.930841

3.182841

1.421E+Ol

4.540841

3.985841

2.680E+00

1.230E+00

2.521841

1.0078+00

1.751IAI

1.130E+00

1.970E+00

8.87&E41

1.196E41

2.566E+00

7 4898+00

1.531 8+00
1.480E41

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

6.05843

1.34FA4

&.SOE+00

2.13FA2

2.40FA2

9.52E43

430843

1.13FA3

1.56FA4

5.87E+00

I.SSFA3

1.&5FA4

8.66E43

3.36842

3.84844

1.33E43

9.90E44

2.05844

4.00841

3.98844

2.94E44

1.22842

2.S6843

1.07E44

1.69E43

4.75E45

1.96E43

5.94E43

1.20843

2.16E45

9.67843

8.12FA2

3.32FA3

3.0MOS

4.79E43

1.06FA4

6.73E+00

1.69FA2

1.90E42

7.54843

3.57E43

8.93FA4

1.24804

4.658+00

1.23E43

1.46FA4

6.86843

2.66842

3.04FA4

1.05843

7.&4E44

1.63844

3.16E41

3.15E44

2.33E44

9.69FA3

2.03843

8.51FAS

1.34E43

3.76845

I.SSE43

4.70843

9.53844

1.7184S

7.65843

6.43E42

2.63843

2.42845
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Isotope Energy

(McV)

Probability Design Basis Gap

Source Rclcase

(Ci) Fraction

Case ¹4- 0. glad Failure
CMS-RE-27A,B,E,hPetector Response

Cont.

Conc.

(uCi/cc)

27AdtB

QAD Dct.

Response

(Rad/hr)

27AAB

Eff. 27AdtB

Response

(Rad/br)

27E

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

Response

(Rad/hr)

Rcsponsc

(Rad/hr)

Gale. No.: NE-02-94~ev 1

Prepared By: S. J. Haynes~5194
page: 5.044

278dtF

E(f. 27E 27F

1.7575

1.9211

2.0022

2.0868

2.1727

2.2232

2.3905

1.0146

0.2627

0.26717

0.34543

0.36108

0.41805

0.42291

0.51053

0.52981

0.61797

0.68025

0.70658

0.76838

0.82051

0.85628

0.87533

0.90967

1.0523

1.0601

1.2364

1.2982

1.3504

0.53524

0.1354

0.13903

0.15198

0.16248

0.002961

0.011&44

0.010851

0.002369

0.001914

0.001184

0.001678

0.031946

0.003565

0.001165

0.001036

0.001122

0.001528

0.00309

0.018127

0.8632

0.005395

0.006448

0.014933

0.004566

0.001537

0.012344

0.044714

0.002124

0.005516

0.001373

0.014933

0.023306

0.001485

0.006072

0.037592

0.006869

0.001059

0.002S76

3.466E+ 07

3.466E+07

3.4668+07

3.4668+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

4.7478+07

4.747E+ 07

4.7478+07

4.747E+07

4.7478+07

4.7478+ 07

4.747E+07

4.747E+07

4.7478+07

4.7478+07

4.747E+07

4.7478+07

4.7478+07

4.747E+07

4.7478+07

4.747E+01

4.747E+07

4.7478+07

4.7478+07

4.747E+07

4.7478+07

4.747E+07

S.183E+07

S.1838+07

5.1838+07

S.1$ 3E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200.

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

3.61844

1.45E43

1.33FA3

2.89844

2.41844

1.45E44

2.05E44

3.90843

5.96844

1.95844

1.73FA4

1.88844

2.55844

S.17844

3.03E43

1.44841

9.02844

1.08843

2.SOE43

7.63E44

2.S7844

2.06843

7.48E43

3.55FA4

9.22844

2.30844

2.50843

3.90FA3

2.48E44

1.02FA3

6.86843

1.25843

1.93E44

4.70844

1.70E41

7.37E41

7.01841

1.58E41

195841

8.23E42

1.23E41

1.07E+00

9.73E43

3.3SE43

5.83E43

6.93E43

1.26E42

2.61842

2.64E41

1.38E+Ol

I.IIE41

1.46841

3.5 1 E41

1.11E41

4.19E42

3.50841

1.298+00

6.39E42

1.92E41

4.$0~
6.07841

9.96E41

6.62842

9.92E42

3.23E43

8.09E-04

3.36E44

I.I IE43

1.07

1.09

I.IO

I.II
1.12

1.13

1.15

1.01

1.03

1.03

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.03

0.99

1.03

1.02

1.00

1.00

6.574 E45

1.161E43

1.022 E43

5.057845

3.646845

1.345 E-OS

2.897845

4.232 E43

5.971 E46

6.721847

1.009846

1.301846

3.230E46

1.347F 05

7.923M@

1.970E+00

9.971 E4S

1.574 E44
$ .764 E-04

9.002 E45

1.089845

7.297FA4

9.777E43

2.291845

1.786 E44

1.114 E45

1.546 E43

3.960 E43

1.693 E45

9.968 E45

2.284 E45

1.034 E-06

6.49184$

5.212847

4.601841

1.9$ 2E+00

1.838E+00

4.118 E41

3.522 E41

2.143 E41

3.183841

3.3408+00

9.055 E42

3.025 E42

3.689 E42

4.195842

6.618 E42
1.352841

I.IISE+00

5.310E+Ol

3.603841

4.686 E41

1.1258+00

3.726 E41

1.334 E41

1.1148+00

4.1188+00

2.024 E41

5.940 E41

1.487 E41

1.820E+00

2.9438+00

1.929 E41

3.744 E41

4.014841

7.565 E42
1.300 E42
3.442842

3.642 E41

1.545E+00

1.455E+00

3.260841

2.788 E41

1.697841

2.519841

2.644E+00

7.167842

2.394842

2.920842

3.321842

5.240842

1.071 E41

8.834E41

4.208E+Ol

2.857841

3.714841

8.915 E41

2.952 E41

1.057 E41

$ .825E41

3.2618+00

1.603 E41

4.703841

1.178E41

1.441E+00

2.330E+00

1.527E41

2.967 E41

3.175841

5.984842

1.02$ E42
2.723842

0.98

0.97

0.97

0.97

0.96

0.96

0.95

1.01

0.97

0.97

0.95

0.95

0.95

0.95

0.96

0.97

0.99

1.00

1.01

1.01

1.02

1.02

1.02

I.OI

1.01

1.01

1.00

0.99

0.99

0.97

1.02

1.02

1.00

0.98

1.63E44

2.74E43

2.36843

1.16844

8.ISE45

2.91E45

6.19E45

1.32E42

5.2484$

5.72E46

6.07FA6

7.48846

1.61E45

6.64E45

3.24FA3

7.43E+00

3.22844

S.OSE44

2.84E43

2.87E44

3.50845

2.35FA3

3.14E42

7.26E45

5.53E44

3.45845

4.54843

1.14E42

4.74E45

3.69E44

2.81E43

9.67E4$

2.51846

1.59E4$

1.29E44

2.17E43

1.87843

9.14845

6.4$ E45

2.3$ E4S

4.90845

1.04E42

4.1484S

4.52FA6

4.80E46

5.92846

1.27E45

S.25E45

2.S7843

5.89E+00

2.5SE44

4.00E44

2.2SE43

2.28E44

2.77845

1.86843

2.49E42

S.75FAS

4.38E44

2.73845

3.60843

8.99843

3.7584$

2.92FA4

2.22843

7.6584$

1.99E-06

1.25845
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Case 0'4- 0. triad Failure

CMS-RE-27A,B,E, l%%ftector Response

Calc. No.: NE-02-94~ev 1

Prepared By: S. J. Haynes~/94
page: 5.045

Energy

(McV)

0.18847

0.217

0.23547

0.2788

0.319& 1

0.35108

0.40545

0.411

0.43335

0.45892

0.4655

0.48888

0.5144

0.54083

0.56552

0.57075

0.59536

0.62179

0.62796

0.67734

0.70665

0.73074

0.7391&

0.7666&

0.81638

0.84702

0.85729

0.864

0.88409

0.9226

0.94786

0.9669

0.97467

1.0403

Probability

0.006965

0.002481

0.019845

0.001307

0.005152

0.004961

0.073466

0.006106

0.04188$

0.012976

0.003626

0.014121

0.023375

0.078236

0.008778

0.002099

0.11354

0.10591

0.023662

0.084915

0.008301

0.019082

0.007633

0.041026

0.005248

0.9541

0.069649

0.001908

0.6526

0.001431

0.040358

0.00353

0.046751

0.019082

S. I&3E+07

5.1&3E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.1 &3E+07

S. I&3E+07

5.183E+07

5.183E+07

5.1&3E+07

S.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.l &3E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S. I&3E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S. I&3E+07

5.183 E+07

5.183E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

1.27FA3

4.53E44

3.62S43

2.39844

9.40FA4

9.06FA4

1.34842

1.11FA3

7.65FA3

2.37FA3

6.62E44

2.$ &B43

4.27FA3

1.43FA2

1.60FA3

3.83E44

2.07FA2

1.93842

4.32FA3

I.SSFA2

I.S2FA3

3.4&FA3

1.39FA3

7.49FA3

9.58FA4

1.74FAI

1.27FA2

3.4&E04

1.19FAI

2.6IFA4

7.37FA3

6 44FA4

&.S3FA3

3.48803

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27h&B

QhD Det.

Response

(Rad/hr)

6.22FA3

3.&IFA3

3.8&E-02

4.30FA3

2.46E-02

2.89E42

5.77FAI
4.91E-02

3.68841

1.25FAI

3.5&IA2
1.5 IIAI
3.4&E-OI

1.3 IE+00
1.59FAI

3.86FA2

2.22E+00

2.19E+00

4.94FAI

1.91E+00

1.95FAI

4.64FAI

1.88FAI

I.OSE+00

1.43FAI

2.6&E+01

1.98E+00

5.46E42

1.91E+Ol

4.36802

1.27E+00

1.13E-OI

I.SIE+00
6.56BOI

27h&,B

Eff.

1.04

1.06

1.05

- 1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

I.OI

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

27h&B

Response

(Rad/hr)

8.222806

1.830FA6

1.474 1A4

1.047FA6

2.312FAS

2.615 FAS

7.740FA3

5.471 EOS

2.813FA3

2.936FA4

2.345 FAS

3.844E44

IA6&FA3

1.846 EO2

2.522B44

1.464 E45

4.565 BO2

4.226842

2.132FA3

2.967E42

2.95&B44

1.631FA3

2.641804

7.917FA3

1.379844

4.712E+00

2.540 B42

1.920 FAS

2.296E+ 00

I. IS IFAS

9.417 FA3

7.35 &E-OS

1.302FA2

2.309 FA3

27E

QhD D«t.

Response

(Rad/br)

1.132FAI

4.$77FA2

4.35&E41

3.58&E42

1.677FAI

1.799 E4I
3.092E+ 00

2.603 FAI
1.873E+00

6.084 E41

1.719 FAI
6.936 E41

1.437E+00

4.835E+00

5.524 FAI
1.327 E4I

7.374E+00

7.1 I IE+ 00

1.601E+00

6.147E+00

6.256FAI

1.4&4E+00

6.003 FAI
3.341E+00

4.534 E41

8.52&E+Ol

6.295E+00

1.737FAI

6.064E+O1

1.3&IFAI
3.986E+00

3.546 E-O I

4.727E+00

2.036E+ 00

27F

QhD Det.

Response

(Rad/hr)

8.954 FA2

3.859 FA2

3.449E41

2.840 FA2

1.327 FAI
1.424 FAI

2.448E+00

2.061 FAI
1.483E+00

4.817E41

1.361 FAI
5.492FAI

1.13&E+00

3.832E+00

4.379FAI

1.052FAI

5.847E+00

5.63&E+00

1.269E+00

4.872E+00

4.957FAI

1.176E+00

4.756 E4I
2.647E+00

3.59IE41

6.754E+Ol

4.9&SE+00

1.375 FAI
4.&02E+Ol

1.093 FAI
3.156E+00

2.$ 0&E-OI

3.743 E+ 00

1.612E+00

27E8tF

Eff.

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.9$

0.95

0.96

0.96

0.96

0.97

0.97

0.98

0.98

0.99

0.99

0.99

1.00

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.01

1.01

I.OI

1.01

1.01

I.OI

27E

Response

(Rad/hr)

27F

Response

(Rad/hr)

I 40BO4 I.IOBO4

2.14FAS 1.70805

1.53&03 1.21FA3

8.22FA6 6.$ 0EO6

1.5 IE44 1.20FA4

I.SSB44 1.22804

3.94E42 3.12FA2

2.76E44 2.1&FA4

1.36842 1.0&FA2

1.3 &FA3 I.IOFA3

1.09FA4 8.6$ FAS

1.72FA3 1.36FA3

5.95E43 4.71FA3

6.70E42 5.3 IEO2

8.67E44 6.8&FA4

4.9&FAS 3.9SFAS

1.5 IFAI 1.20FAI

1.36FAI 1.08FAI

6.85FA3 5.43FA3

9.53E42 7.55E42

9.57EO4 7.59FA4

5.22FA3 4.14FA3

8.45FA4 6.69FA4

2.53FA2 2.00FA2

4.43FA4 3.5I E44

I.5 IE+01 1.20E+01

8.16802 6.47FA2

6.17FAS 4.89FAS

7.30E+00 5.78E+00

3.64E45 2.8&E45

2.97EO2 2.35EO2

2.3 I E-04 I.&3E44

4.07E42 3.23FA2

7.16FA3 5.67FA3
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Case ¹4- 0. lad Failure
CMS-RE-27A,B,E, tector Response

Calc. No.: NE-02-94- ev 1

Prepared By: S. J. Haynes /94
page: 5.046

Energy

(McV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27A8rB

QAD Det.

Response

(Rad/hr)

27',B
Eff. 27AAB

Response

(Red/hr)

27E

QAD Det.

Rcsponsc

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

27EdtF

EK 27E

Response

(Red/hr)

27F

Response

(Rad/hr)

1-135

1.0726

1.1001

1.1032

1.1362

1.1591

1.164

1.19

1.239

1.2695

1.3224

1.336

1.3526

1.4143

1.4282

I.4314

1.4552

1.47

1.505$

1.5415

1.6138

1.6292

1.6443

1.6552

1.7415

1.&068

1.9259

2.0206

2.1599

2.3124

2.4674

1.7872

0.2205

0.22972

0.26416

0.15266

0.006869

0.007251

0.09731 S

0.00353

0.001336

0.00353

0.002099

0.005629

0.00105

0.001431

0.004484

0.002194

0.001717

0.001717

0.022898

0.007728

0.001145

0.00$ 0S7

0.043602

0.002576

0.004007

0.00229

0.026715

0.057246

0.001813

0.001717

0.002099

0.002385

0.001527

0.013348

0.017452

0.002317

0.00184

5.183E+07

$ .183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183 E+07

5.183E+07

S.183E+07

5.183E+07

S. I&3E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.t&3E+07

5.183E+07

5.183E+07

S. I&3E+07

5.183E+07

5.183 E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183 E+ 07

5.183E+07

5.1&3E+07

5.183E+07

5.183E+07

4.470E+07

4.470E+07

4.470E+07

0.0200

0.0200

0.0200

0.0200

0.0200

O.OMO

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0100

2.79E42

1.25E43

1.32E43

1.7SB42

6.44E44

2.44E44

6.44E44

3.83S44

1.03B43

1.92&04

2.61FA4

8.19E44

4.00B44

3.13E44

3.13E44

4.1&E43

1.4IB43

2.09B44

7.96E43

4.70E44

7.31B44

4.18E44

4.8&E43

1.04FA2

3.3IE44

3.13&04

3.83E44

4.35B44

2.79E44

2.44B43

2.75E43

3.6SB44

2.90E44

5.40E+00

2.49E4I

2.63E41

3.64E+00

1.34E41

S.l IE42
1.3&E41

8.55E42

2.35E41

4.5&E42

6.31E42

2.00E41

1.03E41

8.14E42

8.16E42

1.11E+00

3.7&B41

5.75E42

2.59E41

2.32E+00

1.3&E41

2.17B41

1.25E41

I.S2E+00

3.37E+00

1.13E41

1.12FAI

1.43E41

1.71E41

I.ISE41

7.7&B41

2.&IB42
4.20E43

5.1 IE43

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

I.04

1.05

1.05

1.06

1.06

1.07

1.08

1.09

1.10

1.12

1.14

1.16

1.07

1.06

1.0$

1.03

1.520 B41

3.1SI E44

3.521 E44

6326B42

8.753 B45

1.271E45

9.073 E45

3940E45

2.464 E44

9.033 B46

1.697 E45

1.6&&M4
4.241 E4$

2.626FA$

2.633 E4$

4.814E43

$342B44

1.249 E45

2.486 E44

1.941 E42

6.833 E45

1.682E44

5.526 E45

7.93&E43

3.802B42

4.077FAS

3.84&BOS

6.137E45

8.469 E45

3.703 E45

2.028 E43

1.322E+01

6.06SB41

6.417 E41

8.815E+00

3.245 E41

1.232E41

,
3.310E41

2.028 B4I
5.536B41

1.063 E41

1.4601AI

4.615 E41

2.330E41

1.837E4I

1.839E4I

2.4&IE+00

8.427E41

1.270 E-OI

$ .700E41

5.068E+ 00

3.014 E41

4.716 E41

2.70&E41

3.267E+00

7.172E+00

2.369B41

2.315 E41

2.953 E41

3.505 E41

2.339B41

1.660E+00

2.775 E41

3.894 E-02

3.71&FA2

3.506B41

4.92 1 E-02

4.71 I E-01

8.179 E45

1.610E46

1.516 E46

1.669E+01

7.661 E41

S.IOSE41

1.113E+Ol

4.099 E41

1.556 E41

4.1&IE41

2.561 E41

6.993 E41

1.343E41

1.844 E41

5.830E41

2.943 E41

2.320E41

2.324E41

3.134E+00

1.065E+00

1.605 E-OI

7.200E41

6.402E+00

3.807E41

5.957B41

3.420E41

4. 126E+00

9.060E+00

2.992 E41

2.924 E41

3.729 E41

4.42&E41

2.954 E41

2.097E+00

1.01 4.70B41

9.61E44

1.00

1.00.

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.9&

0.98

0.98

0.98

0.9&

0.98

0.97

0.97

0.96

0.96

0.95

0.98

0.97

0.97

0.97

3.SOFAS

2.69B44

9.&IE45

7.19M@

2.55E45

4.77E45

4.72E44

1.17E44

7.20E45

7.21 E45

1.30E42

1.49E43

3.32E45

6.51E44

4.99E42

1.75B44

4.27E44

1.40E44

1.97FA2

9.2&E42

9.60E45

8.89E45

1.37E44

1.&5FA4

7.82B45

5.01 E43

9.34E44

1.74E-OS

1.32E4$

1.00 1.07E43

1.00 1.9&E41

1.00 2.64E44

3.72E41

7.61E44

8.49B44

I.S7E41

2.09B44

3.00E45

2.13E44

7.77E45

5.69E44

2.02B4$

3.7&FAS

3.74 F44

9.24E4$

5.70E4$

$ .71E45

1.03B42

1.18E43

2.63E45

S.16E44

3.9$ E42

139E44

3.3&FA4

1.11E44

136E42

7.35E42

7.60E4$

7.04B4S

1.09E44

1.46FA4

6.19E45

3.96E43

7.39B44

1.3&E-OS

1.05E4$
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Isotope Energy

(MeV)

Probability

Case P4- O. 1 ~ad Failure
CMS-RE-27A,B,E,detector Response

Cont.

Design Basis Gap Conc.

Source Rclcase

(Ct) Fraction (uCi/cc)

27AdtB

QAD Det.

Response

(Red/hr)

27A&B

Eff. 27AdtB

Rcsponsc

(Rad/br)

27E

QAD Det.

Response

(Red/hr)

27F

QhD Det.

Response

(Red/hr)

Gale. No.: NE-02-94-ggpv 1

Prepared By: S. J. Haynes ~/94
page: 5.047

Vg)C7@~~
./@+~

278dtF

Eff. 278 27F

Response Response

(Rad/br) (Red/br)

0.28845

0.29027

0.36185

0.40303

0.41483

0.41763

0.42993

0.43374

0.45163

034656

0.57597

0.64985

0.69013

0.70792

0.78548

0.79771

0.&368

0.96146

0.97196

0.97261

0.99509

1.0388

1.1016

1.124

1.1315

1.1599

1.169

1.2405

1.2604

1.3679

IA484

1.4576

1.5028

1.$ 664

0.030899

0.003033

0.00186

0.002317

0.003004

0.03519

0.003033

0.005522

0.003147

0.071239

0.001288

0.004549

0.001288

0.00658

0.001516

0.001717

0.066661

0.001459

0.008869

0.012016

0.001545

0.07925

0.016022

0.036049

0.22516

0.00103

0.008726

0.009012

0.2861

0.006065

0.003147

0.086402

0.010729

0.012875

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.4708+07

4.470E+07

4.4708+07

4.4708+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4A70E+07

4.4708+07

4.4708+07

4.4708+07

4.470E+07

4.470E+07

4:470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4A70E+07

4.470E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

4.86FA3

4.7784)4

2.9384)4

3.6584)4

4.7384)4

5.54FA3

4.77&04

&.69S44

4.95PA4

1.12&02

2.03FA4

7.1684)4

2.03E44

1.04FA3

23984)4

2.70E44

I.OSFA2

2.30FA4

IAOFA3

1.89843

2.4384)4

1.25FA2

2.52FA3

5.68FA3

3.54802

1.62844

1.37FA3

1.42FA3

4.50FAZ

9.55FA4

4.95PA4

1.36FAZ

1.69PA3

2.03FA3

1.13FAI

l.1484)2

1.15FAZ

I.&OFAZ

2.45FAZ

2.91PAI

2.63FAZ

4.86FA2

2.96PAZ

1.218+00

2.4084)2

9.8484)2

2.96FA2

I.SSPAI

3.97FAZ

4.57842

1.858+00

4.64PA2

2.86PAI

3.87PAI

5.1084)2

2.728+00

S.8 IPAI
1.338+00

8.3SE+00

3.93EOZ

3.35FAI

3.6SFAI

1.198+01

2.74FAI

I.5 IFAI
4.19E+00

5.38841

6.69 PA I

1.02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

I.OZ

1.02

1.03

1.04

1.04

1.04

1.05

5.624 E44

5.47484)6

3 3&IFA6
6.573 FA6

1.160FAS

1.610 FA3

1.256 FAS

4.223 FAS

1.46684)S

1.34&PAZ

4.822FA6

7.0441AS

5.99684)6

1.605 PA4

9.563 E-06

1.247FAS

1.962&02

1.07784)5

4.0288-04

7AOOFA4

1.254 FAS

3.43284)2

1.4&OFA3

7.640FA3

3.000FAI

6.49584)6

4.697 FA4

5.31884)4

5.449FAI

2.696844

7.801 FAS

5.92484)2

9A4$ 8.04

1.423 E-03

8.857FAI

8.763842

6.96984)2

9.69784)2

1.292FAI

1.523E+00

1.347FAI

2.471841

IA5784I
4.4188+00

8.1&5FA2

3.171FAI

9.486 E42

4.965 FAI
1.263 FAI
1.4S2FAI

5.8938+00

1.458 FAI
8.948 84I

1.2138+ 00

1.58984) I

8.44SE+00

1.7898+00

4.0898+00

2.$ 678+01

1.197FAI

1.020E+00

1.101 E+00

3.5368+01

7.949841

4.293 FAI
1.1848+01

I.SOZE+ 00

1.853 E+00

7.010 FAI
6.936FA2

5.517FA2

7.676FA2

1.023FAI

1.2058+00

1.066 FAI
1.956 FAI
1.153 PAI

3.$ 028+00

6.489 FA2

2.514 FAI
7.518FAZ

3.935 FAI
1.001FAI

I. ISOFAI

4.667E+00

I.ISSFAI
7.085 FAI
9.60684) I

1.259 FAI
6.6S98+00

1.416E+00

3.237E+00

2.032E+Ol

9.474 FAZ

8.074 E41

8.715 FAI
2.799E+0 1

6.293 FAI
3.39&FAI

9.375 E+ 00

I.lttoe+tl
1.467 E+ 00

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.97

0.98

1.00

1.00

1.01

1.01

1.01

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.98

4.14FA3

4.02FAS

1.94FAS

3.3684)5

5.80PAS

8.01843

6.1IFAS

2.04844

6.8680$

4.&IFA2

1.63PA5

2.27FA4

1.92FAS

5.19844

3.05PAS

3.96FAS

6.3 IPAZ

3.3&FAS

1.26PA3

2.32FA3

3.90PAS

1.0684)I

4.51FA3

2.32E42

9.10FAI

1.94PAS

1.40FA3

1.56FA3

1.598+00

7.511A4

2.1 IFA4

I.S9FAI
2.$ I 8-03

3.6884)3

3.27FA3

3.1&PAS

1.53FAS

2.66FAS

4.60FAS

6.34843

4.84FAS

1.62FA4

5A3E4)5

3.&IFA2

1.29FAS

1.&OFA4

1.52FAS

4.12FA4

2.41FAS

3.14FAS

S.OOFAZ

2.6&FAS

9.99E44

1.84FA3

3.09FAS
= 8.43E42

3.57FA3

1.8484)2

7.20PAI

1.54FAS

1.11FA3

1.24FA3

1.26E+00

5.95844

I.6784)4

1.26PAI

I.oo 84)3

2.9 IFA3
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Case //4- 0. lad Failure
CMS-RE-27A,B,E,%detector Response

Calc. No.: NE-02-94~rev 1

Prepared By: S. J. Hayne 5/94
page: 5.048

v/~z

Isotope Energy Probability

(MeV)

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27A&B

QAD Det.

Response

(Red/hr)

27h&B

Eff. 27A&B

Response

(Rad/hr)

27E

QAD Dct.

Rcsponsc

(Rad/hr)

27F

QAD Dct.

Response

(Rad/hr)

27E&F

27E

Response

(Rad/hr)

27F

Response

(Rad/hr)

1645m

Kr-87

1.678

1.7065

1.7912

1.8307

1.9273

2.0459

2.2SSS

2.4087

'I.0734

0.095271

0.040912

0.076961

0.005779

0.002947

0.008697

0.006123

0.009527

0.014948

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

.4.470E+07

4.470E+07

4.470E+07

0.30487

0.00169

0.013336

0.013395

0.015

0.12985

0.15118

0.58128

0.40258

0.67387

0.81425

0.83637

0.84543

0.94664

1.1754

1.338

1.3825

1.3899

1.5312

1.578

1.6112

l.'?405

1.8426

2.0119

0.13989

0.000586

0.006116

0.01183

0.003105

0.003011

0.75278

0.000211

0.495

0.019058

0.001683

0.00?S24

0.072765

0.001386

0.011237

0.006484

0.002871

0.001237

0.003564

0.001287

0.00104

0.020493

0.001386

0.028957

1.976E+07

1.976E+07

1.976E+07

1.976E+07

1.976E+07

1.976E+07

1.976E+07

1.976Ee07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671 E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

0.51399 0.00434 8.915E+05

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.50E42

6.44FA3

1.21FA2

9.10E44

4.64E44

1.37E43

9.64E44

I.SOE43

2.35843

2.04FAS

I.46E42

6.12E45

6.38E44

1.23E43

3.24FA4

3.14&04

7.86E42

2.20E45

9.60E42

3.70E43

3.26844

1.46E43

1.41E42

2.69E44

2.18E43

1.26E43

5.57E44

2.40E44

6.91844

2.50844

2.02844

3.97E43

2.69&04

5.62E43

5.25E+00

2.29E+00

4.49E+00

3.44E41

1.84E41

5.70E41

4.30E41

7.02FAI

5.29E41

6.44FA2

6.03E41

O.OOE+00

0.00E+00

O.OOE+00

O.OOE+00

1.59E44

2.33E41

3.99E43

3.84E+00

4.27E4I

4.56E42

2.09E41

2.04E+00

4.34E42

4.34E41

2.86FAI

1.3 IE41

5.69E42

1.81E41

6.72E42

5.53E42

1.17E+00

8.30~
1.88E+00

1.06

1.06

1.07

1.08

1.09

I.lI

1.13

1.15

1.01

0.99

1.01

0

0

0

0

1.05

1.00

0.99

1.00

1.00

1.01

1.01

1.01

1.01

1.02

1.03

1.03

1.03

1.04

1.05

1.05

1.07

1.08

1.10

8346E42

1.562E42

5.824E42

3.381 E44

9.296 E45

8.666 E44
4.68?E44

1.211 E43

1.258 E43

1.303 E46

8.887E43

O.OOOE+00

0.000E+00

0.000E+00

0.000E+00

5.255 E48
1.833 E42

8.704 E48

3.688 E41

1.580E-03

1.503 FAS

3.078 E44

2.907E42

1.178 E45

9.646 E44

3.707 E44

7.527E45

1.406 E-OS

1.305 E44

1.762 E45

1.172E45

4.961 E-03

2.409F 05

1.159 IA2

1.436E+01

6.235E+00

1.211E+0l

9.225FAI

4.866E41

1.492E+00

1.119E+00

1.815E+00

1.636E+00

2.668 E41

4.296E+00

9.001E+10

2.476E+00

4.664E+00

6.416 E41

3.065 E42

9.181E+00

1.348 E42

2.069E+0 1

1.373E+00

I.450E4I

6.648 E41

6.493E+00

1.36?E41

1.319E+00

8.366 E41

3.791E41

1.640E41

5.051E41

1.862E41

1.525 FAI
3.165E+ 00

2.222 E41

4.916E+00

1.136E+01

4.936E+00

9.585E+00

7.303 E41

3.852E41

1.181E+00

8.856E41

1.43?E+00

1.295E+00

2.113 FAI
3.400E+00

7.101E+ 10

1.954E+00

3.681E+00

5.064 E41

2.424 FA2

7.263 E+00

1.069 E42

1.638E+01

1.088E+00

1.149 E41

5.266 E41

5.143E+00

1.082E41'.044

E+ 00

6.623 E41

3.001 E41

1.298 E41

3.999 E41

1.474 E41

1.208 E41

2.506E+00

1.759 E41

3.892E+00

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.95

1.01

0.97

0.96

0

0

0

0

1.02

1.00

0.98

0.95

1.00

1.02

1.02

1.02

1.01

1.00

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

2.11E41

3.94E42

1.44E41

8.22E44

2.19FA4

1.98E43

1.04E43

2.59E43

3.89E43

1.67E41

3.121A2

1.14E41

6.5IE44

1.73FA4

1.57E43

8.20E44

2.05E43

3.08E43

5.29FA6 4.19E46

6.02E42 4.77FA2

O.OOE+00 O.OOE+00

0.00E+00 0.00E+00

O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00

9.83FA6 7.77E46

7.21IAI 5.71E41

2.91E47 2.31E47

1.89E+00 1.49E+00

5.07E43 4.02FA3

4.83E45 3.82E45

9.89E44 7.84FA4

9.35E42 7.40E42

3.71E45 2.94FAS

2.8?E43 2.27E43

1.04E43 8.25FA4

2.09B44 1.6SE44

3.89E4S 3.08E4S

3.42E44 2.71E44
4.55E-0$ 3.60E4$
3.01E45 2.39FAS

1.23E42 9.76E43
S.79E45 4.59E45

2.68E42 2.12FA2
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Case P4- O.~lad Failure
CMS-RE-27A,B,E,P8etector Response

Gale. No.: NE-02-94~ev 1

Prepared By: S. J. Haynes~5194
page: 5.049

~leg>p

Isotope Energy

(Mev)

Probability Design Basis

Source

(Ci)

Cont.

Gap Conc.

Release

Fraction (uCi/cc)

27hdcB

/AD Det.

Response

(Red/hr)

27hdsB

27hdaB

Response

(Rad/hr)

27E

@AD Det.

Response

(Rad/hr)

27F 27EdtF

@AD Det.. Eff.

Response

(Red/hr)

27E

Response

(Rad/hr)

27F

Response

(Red/hr)

Kr-88

2.4085

2.5548

2.5581

2.8114

3.3085

1.6201

0.12227

0.16598

0.19632

0.24071

0.31169

0.33471

036223

0.39054

0.4217

0.4718

0.67734

0.78828

0.79032

0.83483

0.85034

0.86233

0.94492

0.98578

0.99009

1.0396

1.0495

1.1413

1.1795

1.185

1.2098

1.2127

1.2452

1.2S07

0.002129

0.09306

0.039105

0.003168

0.004504

0.006499

0.001972

0.031036

0.25985

0.002526

0.001073

0.001453

0.02249

0.006436

0.00128

0.007266

0.002353

0.00532S

0.001246

0.12975

0.00173

0.006712

0.002941

0.013148

0.001419

0.004844

0.001419

0.012837

0.009965

0.006885

0.001419

0.001384

0.003633

0.01121

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

S.I39E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

4.13E44

I.SOE42

7.58E43

6.14844

8.73FA4

1.26E43

535844
8.43E43

7.05E42

6.86E44

2.91E44

3.94E44

6.11E43

1.75843

3.48FA4

1.97E43

6.39E44

1.45843

3.38E44

3.52E42

4.70$ 44

1.82E43

7.98E44

3.S7E43

3.85E44

1.32E43

3.85E44

3.49E43

2.71E43

1.87E43

3.85FA4

3.76E44

9.86E44

3.04E43

1.57E41

7.16E+00

3.01E+00

2.62FAI

4.15FAI

3.47E41

5.33E4S

1.48FA2

2.87FAI

S.27E43

4.85FA3

7.64E43

1.40E41

4.70E42

1.07E42

7.33E42

530E42

1.40E41

3.28842

3.60E+00

4.88E42

1.92E41

9.19E42

4.30E41

4.66E42

1.67E41

4.92E42

4.82E41

3.86E41

2.68FAI

5.64E42

5.52E42

1.49E41

4.6 IE41

1.15

1.17

1.17

1.19

1.20

1.05

1.08

1.01

1.05

1.05

1.01

1.00

1.00

1.00

1.00

0.99

1.00

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

7.449 E45

I.5 12E41

2.672E42

1.916 E44

4.354E44

4.597FA4

3.079 E48

1.256E44

2.126E42

3.795 E-06

1.426 E46

3.013 E46

8.545 E44

8.208 E4$

3.735 E46

1.431E44

3.388E45

2.045 E44

1.122E45

1.279 E41

2.313 E45

3.527E44

7.414 FAS

1.550E43

1.814E45

2.212&04

1.914 E45

1.696E43

1.065 E43

5.111E44

2.216 E45

2.114E45

1.496E44

1.431E43

4.056E41

1.841E+01

7.743E+00

6.662 E41

1.050E+00

9.567 E41

1.879 E42

4.263 E-OI

4.460E+00

5.712E42

3.386 E42

4.9S9E42

8.439E41

2.612 FAI
S.S89E.02

3.479E41

1.703 E41

4.455 E41

1.045 E41

1.145E+ 0 1

1.552E41

6.098 E41

2.897E41

1.342E+00

1.454 E41

5.165E41

1.525 E41

1.474E+00

1.172E+00

8.129E41

1.701 E41

1.663 E41

4.450E-OI

1.378E+ 00

3.211 E41

1.458E+01

6.129E+00

5.274841

8.310FAI

7.574FAI

1.486E42

3.373 E41

3.529E+00

4.521 E42

2.680E42

3.949 E42
6.680E41

2.067E41

4.424 FA2

2.755FAI

1.350FAI

3.529FAI

8.275 E42

9.066E+00

1.229 E41

4.830E41

2.294 E41

1.063E+00

1.151E41

4.090 E41

1.207E41

1.167E+00

9.279841

6.436 FAI
1.347E41

1.316E41

3.523E41

1.091 E+ 00

0.95

0.94

0.94

0.92

0.85

0.98

1.01

0.98

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.96

1.00

1.01

1.01

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.59E44

3.12E41

'.52E42
3.77FA4

7.79E44

1.18FA3

1.26FA4

2.47E41

4.37E42

2.98E44

6.17E44

9.36E44

1.02E45 8.04E46

3.52FA3 2.78FA3

3.0SFAI 2.42E41

3.80E45 3.01E45

9.47E46 7.SOE46

1.87E45 1.48E4$

4.89E43 3.87E43

4.33E44 3.43E44

1.84E4S 1.46E4$

6.59E44 5.22E44

1.09E44 8.62E45

6.51E44 5.16E44

3.57E45 2.83E45

4.11E41 3.26E41

7.44E45 5.89E45

1.13E43 8.98E44

2.34FA4 I.SSE44

4.84E43 3.83E43

5.66E45 4.48E45

6.86E44 5.43E44

5.93E45 4.70E45

5.14E43 4.07E43

3.17E43 2.51E43

1.52E43 1.20E43

6 SSE45 5 19E45

6.25E45 4.9$ E45

4.39E44 3.47E44

4.19E43 3.32E43
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Case P4- 0. ~lad Failure

CMS-RE-27A,B,E,detector Response

Calc. No.: NE-02-94~rev 1

Prepared By: S. J. Hayne~5/94
page: 5.050

Energy

(McV)

Pmb ability Design Basis Gsp

Source Release

(Ci) . Fraction

Cont.

Conc.

(uCi/cc)

27AdcB

QAD Det.

Response

(Rad/hr)

27AdtB

EK 27&kB

Rcsponsc

(Rad/hr)

27E

QhD Det.

Response

(Rad/hr)

27F 27EdtF

QAD Det.

Rcsponsc

(Rad/hr)

Response

(Rad/hr)

27F

Response

(Rad/hr)

Kr-89

1.325

1.3523

1.3695

1.4069

IA648

1.5 1&4

1.5298

1.603&

'1.6856

1.8928

1.9087

2.0298

2.0354

2.1865

2.1958

2.2318

2.3521

2.3921

2.4089

2.5484

2.771

1.0001

0.1962

0.1975

0.20503

0.2209

0.26411

0.3382

0.34503

0.35606

0.36488

0.3693

0.40225

0.41142

0.001592

0.001592

0.014774

0.00218

0.001142

0.021521

0.10934

0.004567

0.006643

0.001384

0.001003

0.045291

0.037368

0.002872

0.13183

0.033908

0.007301

0.346

0.001038

0.006228

0.001488

0.018892

0.0022

0.0182

0.00124

0.2

0.0066

0.00342

0.0118

0.0414

0.009

0.0138

0.0031$

0.0256

S.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

S.139E+07

6.0&2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

4.32E44

432FA4

4.01E43

5.92FA4

3.10FA4

5.84E43

2.97E42

1.24E43

1.80E43

3.76844

2.72FA4

1.23E42

1.01E42

7.&OE44

3.58FA2

9.21FA3

1.9&E43

9.39FA2

2.82FA4

1.69E43

4.04E44

5.13E43

7.07E44

5.&SE43

3.9&E44

6.43E42

2.12FA3

1.10FA3

3.79E43

1.33E42

2.89E43

4.43E43

1.02E43

8.23E43

6.95E42

7.1 IE42

6.69E41

1.02E41

5.56E42

1.09E+00

5.56E+00

2.42E41

7.37E41

1.66E41

1.21E41

5.68E+00

4.69E+00

3.7&E41

1.74E+Ol

4.52E+00

I.OIE+00

4.82E+01

1.45E41

9.03E41

2.2&E41

1.43E+00

2.42E43

2.0&E42

1.62E43

3.24E41

1.83FA2

1.84E42

6.62E42

2.4&E41

5.69E42

8.94E42

2.46E42

2.06E41

1.03

1.03

1.03

1.03

1.04

1.04

I.04

1.05

1.06

1.09

1.09

1.10

1.10

1.12

1.13

1.13

I.I4
1.15

I.IS
1.17

1.19

1.01

1.05

1.05

1.05

1.06

1.03

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.096E45

3.164E45

2.763 E43

6.192FAS

1.793 E45

6.611E43

1.717E41

3.15IE44

1.410E43

6.792 E45

3.S&6E4S

7.6&0&02

5.23&FA2

3.29&E44

7.033 E41

4.701 E42

2.274 E43

5.207E+00

4.709 E45

1.7&7843

1.09SE44

7.425 E43

1.799 FA6

1.274 E44

6.782 E47

2.204 E42

3.999 E45

2.020E45

2.S IOE44

3.303 E43

1.644844

3.966 E44

2.S I&E-OS

1.696E43

2.040 E-OI

2.070E41

1.938E+00

2.914E41

1.570E41

3.033E+00

1.549E+01

6.67&E41

1.004E+00

2.259 E41

I.645F Ol

7.733E+00

6.392E+00

5.144E41

2.36&E+Ol

6.154E+00

1.370E+00

6.565E+Ol

1.979 E41

1.230E+ 00

3.101 E41

1.952E+00

3.774 E42

3.149E41

2.25&E42

4.02&E+00

1.6&&E41

1.189E41

4.195 E41

1.524E+00

3.402 E41

5.2&5E41

1.32&E-O I

1.092E+ 00

1.615 FAI
1.639 E41

1.535E+00

2.307841

1.243 E41

2AOIE+00

1.226E+01

5.2&7E41

7.950 E41

1.7&&E41

1.303 E41

6.122E+00

5.060E+00

4.072E41

1.875Ee01

4.872E+00

1.0&SE+00

5.197E+ 01

1.567E41

9.739 E41

2.455 E41

1.545 E+ 00

2.986E42

2.492E41

1.787 E42

3.187E+00

1.336FAI

9.409E42

3.321E41

1.207E+00

2.693 E41

4.184E4I
1.052E-O I

&.64&E41

0.99

0.99

0.99

0.99

0.99

0.9&

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.96

0.95

0.95

0.94

0.93

1.01

0.97

0.97

0.9$

0.97

0.97

0.95

0.95

0.95

0.95

0.95

0.95

0.95

8.73E45

8.86FAS

7.70E43

1.71FA4

4.82E45

1.74E42

4.5IFAI

8.1 IE-04

1.77E43

8.23E45

4.35845

9.22E42

6.29842

3.&SE44

8.14E41

5.44FA2

2.61E43

5.86E+00

5.30E45

1.96E43

1.17M@

1.01E42

2.59E45

1.79E43

8.82E46

2.SIFAI

3.47E44

1.24E44

1.51E43

1.93E42

9.35E44

2.23E43

1.29844

$ .54E43

6.91E45

7.01FAS

6.09E43

1.35FA4

3.&IE45
1.37FA2

3.57E41

6.42F44

I.4IE43
6.52E45

3.44E45

7.30E42

4.9&E42

3.05E44

6.44E41

4.31E42

2.06E43

4.64E+00

4.19E45

I.SSE43

9.2284S

&.OIFA3

2.05E4S

1.4IE43

6.98&06

1.99FAI

2.7SFA4

9.82E45

1.20E43

1.52E42

7.40 F44

1.76E43

1.02E4a

6.76E43





Case ¹4- O.~Clad Failure
CMS-RE-27A,B,E~tector Response

Cele. No.: NE-02-9~rev 1

Prepared By: S. J. Hayne%gPI 5194
page: 5.051

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Cont.

Conc.

(uCi/cc)

27AgcB

QAD Det.

Response

(Rad/br)

27AdtB

27AdtB

Response

(Rad/hr)

27E

QAD Det.

Rcsponsc

(Rad/br)

27F 278&F

QAD Det.

Response

(Red/hr)

Response

(Rad/hr)

Response

(Rad/hr)

27E 27F

0.43808

0.46613

0.49076

0.4975

0.4986

0.5573

0.57696

0.5858

0.6262

0.62975

0.66572

0.6714

0.67411

0.69624

0.70701

0.71005

0.72963

0.73839

0.7474

0.7629

0.7629

0.77649

0.82675

0.83553

0.85737

0.86708

0.87042

0.90427

0.93095

0.94419

0.95318

0.96042

0.97439

0.99737

0.0096

0.008

0.00322

0.0664

0.0114

0.0016

0.0564

0.166

0.006

0.00342

0.00114

0.00106

0.00232

0.0178

0.00498

0.007$

0.00296

0.042

0.00114

0.004

0.0092

0.0112

0.0076

0.011

0.00286

0.0592

0.0016

0.0718

0.0062

0.00164

0.00106

0.00322

0.0098

0.0066

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

3.08843

2.57843

1.03843

2.13842

3.66FA3

5.14844

1.81842

5.33842

1.93FA3

1.10843

3.66844

3.41844

7.45E44

S.72FA3

1.60843

2.51843

9.51FA4

1.35FA2

3.66844

1.29843

2.96843

3.60843

2.44FA3

3.S3843

9.19844

1.90842

5.14E44

2.31E42

1.99843

S.27844

3.41844

1.03843

3.15843

2.12843

8.59E42

7.92842

3.46842

7.28E41

1.25E41

2.83842

I.OSE+00

3.1&E+00

1.25841

7.16842

2.53E42

2.37842

S.21842

4.12E41

1.17E41

1.84E41

7.1&E42

1.03E+00

2.83842

1.02841

2.34841

2.90841

2.09841

3.05E41

8.12842

1.70E+00

4.61E42

2. ISE+00

1.91E41

5.12E42

3.34FA2

1.02E41

3.16841

2.19841

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

I.OI

1.01

1.01

I.OI

1.01

1.01

I.OI

I.OI

2.64&E44

2.015 FA4

3.539 FAS

1337842

4347844
1.43&FAS

1.892E-02

1.678 E41
. 2 405844

7.863845

9.252 M5
8.069846

3.8&0845

2.35&E43

1.874E44

4.616844

6.899E45

1.406842

1.04&E45

1318844

6.973844

1.052FA3

S.IS 1844

1.089 E43

7.537845

3.264842

2.393 FAS

5.001842

3.&40E44

2.726 E45

I. ISOE45

1.070 E44
1.006843

4.6& IE44

4.333841

3.797E41

1.586FAI

3.300E+00

5.675 E41

9.996 E42

3.58&E+00

1.066E+Ol

4.051 E41

2.320E41

8.122E42

7.612E42

1.672E41

1.322E+00

3.753 E41

5.902841

2.299841

3.300E+00

9.0618-02

3.242E41

7.457841

9.229841

6.647E41

9.712 E41

2.5&5E41

5.405E+00

1.466 E41

6.806E+00

6.029841

1.614 E41

1.052 E41

3.216841

9.9038-01

6.$ 03 E-O I

3.430E41

3.007841

1.256841

2.613E+00

4.493 E41

7.925 FA2

2.845E+00

8.454E+00

3.211 E41

1.839E41

6.438842

6.034 E42
1.325 E41

1.048E+00

2.975 E41

4.677841

1.822E41

2.615E+00

7.179E-02

2.S68841

5.908841

7.312841

5.265 E41

7.692 E-OI

2.047E41

4.2& IE+00

1.161 E41

53908+00
4.774841

1.278841

8.330E42

2.546 E41

7.$ 42 E41

$ .387841

0.95

0.96

0.96

0.96

0.96

0.98-
0.98

0.98

0.99

0.99

1.00

1.00

1.00

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.01

1.01

I.OI

I.OI

1.01

I.OI

1.01

1.27843

9.37E44

1.57E44

6.76E42

2.00E43

S.04E4$

6.37E42

5.57E41

7.73E44

2.52E44

2.97E45

2.59E45

1.25844

7.64E43

6.07E44

1.49E43

2.21E44

4.50E42

3.35845

4.21844

2.23843

335E43

1.66843

3.50E43

2.42E44

I.OSE41

7.69E45

1.59E41

1.21843

$ .59E45

3.62845

3.36844

3.15843

1.46F43

1.01E43

7.42E44

1.25844

5.35842

1.58843

3.99845

S.OS 842
4.42841

6.13844

2.00E44

2.36845

2.05845

9.88845

6.05843

4.81844

1.18E43

1.7$ E44

3.56E42

2.66E4S

3.33844

1.76E43

2.66E43

1.31E43

2.77E43

1.92844

8.3 IE42

6.09845

1.26E41

9.60E44

6.80845

2.87845

2.66E44

2.49E43

I.ISF.-03



e k I



Case ¹4- O.~Clad Failure

CMS-RE-27A,B,E, tector Response

Cele. No.: NE-02-9+trav 1

Prepared By: S. J. Hayne 5/94
page: 5.052

>/4 r
Isotope Energy

(MeV)

1.0108

1.0444

1.0765

1.0881

1.1032

1.1078

1.1166

1.1315

1.1625

1.1723

1.1824

1.1865

1.2288

1.2356

1.2737

1.3027

1.3243

1.3354

1.3406

1.3675

1.3722

1.4126

1.4216

IA613

1.4642

1.4685

1.4728

1301

1.5062

1.53

1.5337

1.5553

1.5738

1.6341

Probability

0.00108

0.00408

0.00236

0.00358

0.009

0.0292

0.0166

0.0016

0.00214

0.0098

0.00166

0.00184

0.00144

0.00594

0.0136

0.001

0.0306

0.00132

0.00194

0.00148

0.00126

0.00264

0.00224

0.00122

0.00178

0.00188

0.0688

0.0132

0.00112

0.0332

0.0512

0.00152

0.0019

0.0082

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07=

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.03N

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.03N

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

3.47E44

13IE43

7.58E44

1.15E43

2.89E43

9.38E43

533 E43

S.14E44

6.8&E44

3.15E43

5.33E44

S.91FA4

4.63E44

1.91E43

437FA3

3.21E44

9.83E43

4.24E44

6.23E44

4.76E44

4.05E44

8.48E44

7.20E44

3.92&04

5.72E44

6.04E44

2.21E42

4.24E43

3.60E44

1.07E42

1.6SE42

4.88E44

6.IOE44

2.63E43

Cont.

Design Basis Gap Conc.

Source Rclessc

(Ci) Fraction (uCi/cc)

27hdrB

QAD Det.

Response

(Rad/br)

3.62E42

1.41FAI

8.38E42

1.28FAI

3.27E41

1.06E+00

6.10E41

5.95E42

8.18E42

3.77E41

6.45E42

7.17E42

5.82E42

2.41E41

5.70E41

4.29E42

1.34E+00

5.81FA2

8.58842

6.69E42

5.71E42

1.24E41

1.06E41

5.93E42

8.67E42

9.19E42

3.37E+00

6.61E41

5.62E42

1.69E+00

2.61E+00

7.84E42

9.90E42

4.42E41

27h de

Eff.

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.02

1.02

1.02

1.02

1.02

1.02

1.02

~ 1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.05

1.05

1.05

27/t,dtB

Response

(Rad/hr)

1.269 E45

1.865 E44

6.416E45

1.491 E44

9.545 E44

1.009E42

3.286 E43

3.091 E45

5.734 E45

1.212E43

3.509E45

4326 E45

2.745 E45
4.696 E44

2.540E43

1.406 E45

1.353 E42

2.540 E45

5.508FAS

3.275 E45
2.382E45

1.079E44

7.827E45

2.417E45

S.ISSE45

5.770 E45

7.752 E42

2.915 E43

2.104 E45

1.874E42

4.466 E42
4.022E45

6.348E45

1.221 E43

27E

QhD Det.

Response

(Red/hr)

1.126E41

4.367E41

2.588E41

3.959 FAI
1.006E+00

3.275E+ 00

1.873E+00

1.824E41

2.491 E41

1.147E+00

1.957FAI

2.175 E41

1.747 E41

7.235 E41

I.694E+00

1.266 E41

3.919E+00

1.701 E41

2.506 E41

1.939 E41

1.655 E41

3.539 FAI
3.017E41

1.675 E41

2.446E41

2.589E41

9.494E+00

1.846E+00

1.569E41

4.703 E+00

7.264 E+ 00

2.177E41

2.743 E-O I

I.214E+ 00

8.911 E42

3.457FAI

2.049 E41

3.134E41

7.963 E41

2.593E+00

1.483E+00

1.444 FAI
1.972 E41

9.083 E41

1.549 E41

1.722 E41

1.383 E41

5.728 E41

1.341E+00

1.002E41

3.103E+00

1.347E41

1.984E41

1.535 E41

1.310E41

2.801E41

2.388E41

1.326FAI

1.937E41

2.050E41

7.516E+00

1.461E+00

1.242 E41

3.723 E+00

5.750E+ 00

1.723 E41

2.171 E41

9.610E41

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

3.94E45 3.12E4S

5.78E44 4.58E44

1.98M4 1.57E44

4.55E44 3.61E44

2.9 IE43 2.30E43

3.07E42 2.43E42

9.99E43 7.9 IE43

9.38E45 7.42E4S

1.71E44 1.36E44

3.61E43 2.86E43

1.04E44 8.26E4$

1.29E44 1.02E44

8.08E45 6.40E4$

1.3 8E43 1.09E43

7.33FA3 5.80FA3

4.03E4S 3.19E4$

3.82E42 3.02E42

7.14E45 5.65E45

I.SSE44 1.22E44

9.13E45 7.23E45

6.63E45 5.25E45

2.97E44 2.35E44

2.15E44 1.70E44

6.50E4$ 5.14E4$

1.39E44 I.IOE44

I.SSFA4 1.23E44

2.08E41 1.64E41

7.75E43 6.14E43

S.59E45 4.43E45

4.92E42 3.89E42

1.17E41 9.27E42

1.04E44 8.25845

I.64E44 1.30E44

3.13E43 2.48E43

27F 27E8cF

QAD Det. EK 27E 27F

Response Response Response

(Rad/hr) (Red/br) (Rad/hr)
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Case 44- 0~Clad Failure
CMS-RE-27A,B,QIetector Response

Calc. No.: NE-02-9~ rev 1

Prepared By: S. J. Hayne%TI15/94

botope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Cont.

Conc.

(uCi/ec)

27hdcB

QAD Dct.

Response

(Red/hr)

27h de

Eff. 27hdcB

Response

(Red/hr)

27E

QAD Dct.

Response

(Red/hr)

QAD Det.

Response

(Rad/hr)

278 27F

Response Response

(Rad/br) (Rad/hr)

page: 5.053
c//+@9~

~/iPy
27F 278dtF

1.6438

1.6675

1.6769

1.6838

1.692

1.6937

1.7213

1.7776

1.7882

1.8107

1.8375

1.8397

1.8685

1.8798

1.9034

1.9391

1.9666

1.9986

2.0122

2.021

2.0465

2.1006

2.16

2.1958

2.2802

2.3774

2.401

2.5979

2.6453

2.7509

2.7821

2.7938

2.8196

2.8533

0.00338

O.N12&

0.0014

0.00132

0.0026

0.0438

0.00224

0.0076

0.00106

0.0014

0.00118

0.0035

0.00196

0.00158

0.0104

0.0064

0.00132

0.00118

0.0156

0.00244

0.00262

0.0094

O.N528

0.00128

0.00204

0.008

0.0072

0.00108

0.0042

0.00124

0.0076

,0.0068

0.00132

0.0024

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.09843

4.11E44

4.50844

4.24FA4

835844
1.41842

7.20844

2.44843

3.41E44

4.50E44

3.79FA4

1.12E43

6.30E44

S.OSE44

3.34843

2.06843

4.24E44

3.79844

5.01843

7.84E44

8.42E44

3.02E43

1.70843

4.11844

6.55&04

2.57843

2.31843

3.47FA4

1.35843

3.98E44

2 44843

2.18E43

4.24844
7.71 E44

1.83E41

7.02842

7.71E42

7.30842

1.44E41

2.43E+00

1.26841

4.41841

6.18E42

8.25MB

7.05842

2.0984l
1.19E41

9.64E42

6.41E41

4.01E41

8.39842

7.61842

1.01 E+00

I.S9841

1.72841

6.28E41

3.60841

8.83E42

1.44E41

5.84E41

5.29FAI

8.41FA2

3.32E41

1.01841

6.24841

5.60E41

1.09E41

2.01E41

1.06

1.06

1.06

1.06

1.06

1.06

1.06

1.07

1.07

1.0$

1.08

1.08

1.08

1.08

1.09

1.09

1.10

1.10

1.10

1.10

1.11

1.11

1.12

1.13

1.14

1.15

1.15

1.17

1.18

1.19

1.19

1.19

1.19

1.19

2.106E44

3.059845

3.677845

3.281 E45

1.278E44

3.63IE42
9.633 E45

1.152843

2.253 FAS

4.010E45

2.887845

2.542E44

8.084 E45

5.283 E45

2.336E43

8.998 FA4

3.913 E45

3.174845

S.574E43

1.368844

1.606 FA4

2.105 E43

6.836844

4.102845

1.080844

1.727843

1.408843

3.416845

5.282 E44

4.783 E45

1.813843

1.455 E43

5.524 E4S

1.842 E44

5.024841

1.922 E41

2.109841

1.994 E41

3.940841

6.643 E+ 00

3.434 E41

1.1918+00

1.667 E41

2.219 FAI
1.888E41

S.606 E41

3.171 E41

2.567E41

1.7038+00

1.0618+00

2.208 E41

1.995 E41

2.6488+ 00

4.154E41

4.497F OI

1.640E+00

9.384FAI

2.299841

3.753 E-OI

1.512E+00

1.369E+00

2.159E41

8.496 E41

2.573 E41

1.588E+00

1.424 E+ 00

2.782E-OI

5.095 E41

3.977E41

1.521841

1.670FAI

1.579841

3.119841

5.2598+00

2.719841

9.425 E41

1.319E41

1.757 E41

1.495841

4.438E41

2.510E41

2.032FAI

1.3488+00

8.398841

1.748841

1.579 E41

2.0978+00

3.289F 01

3.S60E41

1.299E+00

7.428841

1.820E41

2.971841

1.197E+00

1.084E+00

1.709 E41

6.726 E41

2.036 E41

1.257E+00

1.12$ E+00

2.202841

4.033 E41

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.9$

0.98

0.9$

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.92

0.92

5.35E44 4.23844

7.74E45 6.13845

9.30845 7.36845

8.29E45 6.56E45

3.23844 2.55844

9.16842 7.2SE42

2.42FA4 1.92E44

2.85E43 2.26843

5.56845 4.40845

9.78E4S 7.74E45

7.02845 5.55845

6.11844 4.84844

1.94E44 1.53844

1.26E44 1.00E44

S.52E43 4.37843

2.12E43 1.6S 843
9.09E45 7.19E4S

7.34E45 5.81E45

1.29E42 1.02842

3.16844 2.S0844

3.67FA4 2.91844

4.81843 3.80843

1.53843 1.21843

9.08E45 7.19E45

2.36E44 1.87E44

3.69E43 2.92843

3.01FA3 2.38843

7.04E45 5.58E45

I.OSE43 8.53E44

9.S3E45 7.54E4S

3.57E43 2.82E43

2.86843 2.27843
1.09844 S.S9E4S

3.61E44 2.86E44
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Case ¹4- 0. lad Failure
CMS-RE-27A, B,E,detector Response

Cele. No.: NE-02-9 ev 1

Prepared By: S. J. Hayne8%5/94
page: 5.054

e/gf~/
Isotope Energy Probability

(MeV)

Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27h&B

QAD Dct.

Response

(Rad/hr)

27hdtB

Eff. 27hdsB

Response

(Rad/hr)

27E

QAD Det.

Response

(Red/hr)

27F

QAD Det.

Response

(Red/hr)

2788<F

EK 278

Response

(Red/hr)

27F

Response

(Rad/hr)

Xc-131m

Xc-133

Xe-133m

Xe-13$ -

2.8662

2.8187

3.0179

3.0292

3.1073

3.1403

3.1721

3.2198

33617

3.3711

3.3999

3.5329

3.5839

3.7118

3.7325

3.7814

3.8214

3.8427

3.9018

3.923

3.9655

3.9775

3.996

4.048

4.3411

4.4892

2.1811

0.16393

0.079621

0.080997

0.1777

0.23322

0.15&2

0.24979

0.0174

0.00324

0.00254

0.0027

0.00194

0.0104

0.001

0.00428

0.0104

0.0062

0.00136

0.0134

0.00258

0.0084

0.00138

0.00132

0.00138

0.0011

0.00134-

0.00414

0.00208

0.0027

0.00142

0.00116

0.00104

0.00134

0.07118

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.0&28+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+ 01

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+ 07

6.0828+07

6.0828+07

6.0S2E+07

6.082E+ 07

6.082E+07

6.082E+07

6.0828+07

0.002165

0.36483

0.000712

1.902E+08

1.9028+08

1.902E+08

0.103 6.0448+06

0.002886

0.&99

4.7238+07

4.7238+07

0.0196 9.7628+05

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

O.Q300

0.0300

0.03QO

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

5.59843

1.04FA3

8.16844

8.68844

6.23E44

3.34843

3.21844

1.3&E43

3.34843

1.99843
" 4.37844

431843

8.29E44

2.70843

4.43844

4.24844

4.43844

3.53844

4.31844

1.33FA3

6.68844

8.6&E44

4.56844

3.73E44

3.34FA4

4.31844

2.29842

1.01E44

2.1&FA3

3.67841

7.15~
3.29843

7.20844

2.24FAI

1.468+00

2.73841

2.22841

2.36841

1.72E41

9.29E41

8.99842

3.8&E41

9.68E41

5.78E41

1.28841

1.298+00

2.50E41

8.32E41

1.37841

1.32841

1.39E41

1.11841

1.37841

4.24841

2.15841

2.79E41

1.47E-OI

1.21F Ol

1.13E41

1.4&E41

4.888+00

8.79E43

1.&6E48

5.66E46

4.72E44

1.96E41

I.IOE-03

2.108+00

1.19

1.19

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.18

1.18

1.16

1.16

1.15

1.14

1.14

1.12

1.12

1.11

1.10

1.10

1.09

0.98

0.91

1.12

1.00

0.70

0.73

1.02

1.05

1.00

1.04

9.717843

3.381844

2.172E-04

2.459E44

1.289844

3.727843

3.461845

6.408844

3.883843

1.382E43

6.687845

6.534 FA3

2.444844

2.606843

7.049 E45

6.44&FAS

7.03&845

4.485 E45

6.601845

6.324E44

1.593844

2.665844

7.393 84S

4.923 84S

3.698 E45

5.80784$

1.251841

8.886E47

2.8398 11

1.514E46

3.443847

6.751 E44

7.901847

4.&97E41

3.704E+00

6.917E41

5.58&E41

5.954 E41

4.346841

2.3468+00

2.270841

9.808E41

2.44&E+00

1.4628+00

3.225 E41

3.254E+00

6.324841

2.107E+00

3.469 E41

3.347E41

3.524841

2.817E41

3.464 E41

1.074 E+ 00

5.432841

7.065 E41

3.726 E41

3.068841

2.873 E41

3.7&0E41

1.273E+01

2.649 E41

1.479 E42

2.5118+00

1.070842

2.233E+00

3.127 E42
2.136E+ 0l

2.9328+00

5.476 E41

4.423 FAI
4.713 FAI
3.440E41

1.857E+ 00

1.797E41

7.763 E41

1.93&8+00

1.158E+00

2.553841

2.5768+00

5.006 E41

1.6688+00

2.746E41

2.649 E41

2 790841

2.230841

2.742E41

S.SOIE41

4.300E41

S.592E41

2.949841

2.429841

2.274E41

2.992E41

1.008E+Ol

2.096E41

1.169E42

1.9S6E+00

8.462E43

1.767E+00

2.948842

I.69IF.+Ol

0.92

0.91

0.90

0.90

0.89

0.88

0.88

0.87

0.84

0.84

0.83

0.80

0.79

0.76

0.75

0.74

0.72

0.72

0.70

0.69

Q.68

0.67

Q.67

0.6$

0.52

0.45

0.96

0.98

0.93

0.82

0.98

0.97

0.99

0.97

1.91842

6.SSE44

4.10FA4

4.65E44

2.41844

6.90E43

6.42E45

1.17E43

6.87843

2.4SE43

1.17E44

1.12E42

4.14E44

4.32E43

I.I5E44

1.05&04

1.13E44

7.17E45

1.04844

9.86844

2.47E44

4.11E44

1.14844

7.4384S

4.99E45

7.32845

2.79E41

2.62E45

2.99E45

7.55E41

7.S0846

7.12843

2.6684$

4.6SE+00

1.51842

5.19844

3.25FA4

3.68844

1.91844

5.46E43

5.08845

9.29844

5.44843

1.94E43

9.26845

8.87843

3.2&FA4

3.42E43

9.13845

8.3184S

8.91845

5.67845

8.26845

7.80844

1.95844

3.25E44

9.QIB4$

S.SSE4$

3.95E45

5.&QE45

2.21E41

2.0&845

2.37845

5.97841

5.93846

5.64E43

2.10E4$

3.6&E+00
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Case 0'4- 0. lad Failure
CMS-RE-27A, B,E,detector Response

Cate. No.: NE-02-94~rev 1

Prepared By: S. J. Hayne 5/94
page: 5.055

Isotope Encrsy

(Mcv)

Probability Design Basis Gsp

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27AdrB

QAD Det.

Response

(Red/hr)

27AEcB

EK 27AAB

Response

(Red/hr)

27E

QAD Det.

Response

(Red/hr)

27F 278dtF

QAD Det. Eff.

Response

(Rad/hr)

27E

Response

(Rsd/hr)

27F

Response

(Red/hr)

Xe-13Sm

Xe-137

Xc-138

0.35839

0 40799

0.60819

0.68433

0.002203'.003578

0.028948

0.002093

4.7238+07

4.723E+07

4.723E+07

4.723E+07

0.298

0.39335

0.45549

0.84895

0.98225

1.1193

1.2732

1.5768

1.6125

1.7834

2.&498

1.4906

0.15375

0.24256

0.25831

0.28251

0.33528

0.37144

0.39643

0.40136

0.43449

0.50022

0.53007

0.53776

0.55595

0.56853

0.58884

0.65408

0.86582

0.001167

0.001381

0.307

0.00614

0.002057

0.001053

0.002241

0.001013

0.001228

0.004083

0.001811

0.01315

0.059535

0.034965

0.315

0.004284

0.001071

0.005009

0.063

0.021735

0.20318

0.003622

0.00252

0.001166

0.001166

0.003055

0.001228

0.001449

0.002961

1.6568+08

1.656E+08

1.6568+08

1.6568+08

1.656E+08

1.6568+08

1.6568+08

1.656E+ 08

1.656E+0$

1.656E+08

1.6568+08

1.6568+08

1.506E+08

1.506E+08

1.506E+08

1.5068+08

I.S06E+08

1.506E+08

1.506E+08

1.5068+08

1.5068+08

1.5068+08

1.506E+08

1.506E+08

1.5068+08

1.506E+08

1.506E+08

I.S06E+08

1.$ 068+08

0.52656 0.80997 3.905 E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

5.50844

8.93844

7.22843

5.22E44

1.67E41

1.02843

1.21843

2.69FAI

5.37FA3

1.80843

9.21844

1.96E43

8.86E44

1.07843

3.57843

I.SSE43

1.15842

4.74&02

2.78E42

2.51841

3.41843

8.52844

3.99843

5.01842

1.73842

1.62FAI

2.88843

2.00843

9.28844

9.28844

2.43FA3

9.77FA4

1.15843

2.36843

1.34E42

2.84E42

5.83E41

4.77842

1.288+01

4.76E43

1.02E42

2.938+00

1.73FAI

6.70842

3.88E42

9.39E42

5.29E-02

6.54E42

2.37FAI

1.51841

6.53E41

1.99842

7.47E42

8.15841

1.47E42

5.65E43

3.29E42

4.75E41

1.68E41

1.798+00

4.97E42

4.03E42

1.92E42

2.05E42

S.5SE42

2.37842
3.1$ E.02

8.49842

1.00

1.00

0.99

1.00

0.99

1.01

1.00

0.99

1.01

1.01

1.01

1.02

1.05

1.0$

1.07

1.19

1.04

1.00

1.05

1.03

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.01

7.364846

2.536 E45

4.166843

2.489 FAS

2.11 1 E+00

4.903846

1.237845

7.780E41

9.373 E44

1.218E44

3.607845

1.877E44

4.921845

7376 E45

9.076844

2.8S3 844
7.815843

9.419844

2.181843

2.105841

5.110E45

4.814E46

1.310844

2.379842

2.902843

2.897841

1.417E44

7.999 E45

1.766845

1.883 E45

1.343844

2.291845

3.63684$

2.019844

8.168E42

1.515 E41

1.910E+00

1.530F Ol

4.9828+01

3.485 E42

5.645842

1.4318+01

S.SOOE41

2.094 E41

1.190E41

2.790E41,

1.464841

1.803 E41

6.406 E41

3.841 E41

1.830E+00

7.416841

7.989 E41

7.825E+00

1.196E41

3.684842

1.930841

2.594E+00

9.058841

9.105 E+00

2.238841

1.551 E41

7.195 E42
7.276 E42

1.927E41

7.916 FA2
1.0168-01

2.700F Ol

6.466 E42

1.199E41

1.5148+00

1.213 FAI
3.948E+Ol

2.759 E42

4.469842

1.1338+01

4.356 E41

1.658 E41

9.422M?

2.209 E41

1.159E41

1.427 E41

5.072E41

3.041 E41

I A498+00

5.866 E41

6.322E.OI

6.193E+00

9.464842

2.916842

1.52S 841

2.0$ 48+00-

7.171E41

7.208E+00

1.772 E41

1.229 E41

5.703 E42
5.768 E42

1.528841

6i276842

$ .0$ 3 8.02

2.138 FAI

0.95

0.95

0.99

1.00

0.97

0.96

0.95

0.95

1.02

1.01

1.00

0.99

0.98

0.98

0.98

0.92

0.99

0.99

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.97

0.97

0.98

0.98

0.98

1.00

1.02

4.27E45

1.28E44

1.37E42

7.99845

8.078+00

3.42E45

6.48E45

3.65E+00

3.01E43

3.81E44

I.IOE44

5.42E44

1.27E44

1.90E44

2.24843

5.60844

2.08E42

3.48&02

2.16E42

1.90E+00

3.91E44

2.98FAS

7.3 IE44
1.24E41

1.49842

1.40E+00

6.19E44

3.02E44

6 47845

6.61E45

4.59E44

7.58E4S

1.17E44

6.49E44

3.38845

1.02844

1.08E42

6.33805

2.70E45

5.13E45

2.89E+00

2.39843

3.01844

8.68845

4.29844

1.01844

1.50E44

1.78843

4.43844

1.65842

2.75E42

1.71E42

1.51E+00

3.10E44

2.36845

5.78E44

9.78E42

1.18FA2

I. I IE+00

4.90844

2.39E44

5.13E45

5.24E45

3.64E44

6.01 E4S

9.288-0$

5.14844
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Case P4- O.~lad Failure
CMS-RE-27A,B, E detector Response

Calc. No.: NE-02-94+rev 1

Prepared By: S. J. Hayne5ggt5/94
page: 5.056

v/dg~

Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

Cont.

Gap Conc.

Relcasc

Fraction (uCi/cc)

27A&B

QAD Det.

Response

(Rad/hr)

27A8tB

Eff. 27A&,B

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F 27E&F

QAD Det.

Response

(Rad/hr)

Eff. 27E 27F

Response Response

(Rad/hr) (Rad/hr)

0.86935

0.89687

0.91251

0.91713

0.93636

0.9412S

1.0939

1.0988

1.1022

1.1143

1.1416

1.1454

1.5718

1.6146

1.7683

1.8125

1.8509

1.9254

2.0048

2.015&

2.0792

2.2523

2.3219

2.4753

2.4976

1.1186

0.006206

0.001323

0.003276

0.009198

0.001355

0.002299

0.00409S

0.002142

0.001071

0.014742

0.005134

0.001323

0.002646

0.002363

0.16727

0.001796

0.014238

. 0.005639

0.05355

0.12254

0.014427

0.022869

0.006206

0.003119

0.001733

0.026S&6

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+0$

1.506E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.$ 06E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+OS

1.506E+08

1.506E+08

1.506E+08

1.506E+08

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

4.94E43

I.OSFA3

2.61E43

7.32E43

1.08E43

1.83E43

3.26E43

1.70$ 43

8.52804

1.17FA2

4.0&FA3

I.OSFA3

2.11E43

1.8&E43

1.33E41

1.43E43

1.13FA2

4.49E43

4.26E42

9.75E42

I.ISFA2

1.82E42

4.94E43

2.48E43

1.38FA3

2.12E42

1.79E41

3.92FA2

9.8&E42

2.79E41

4.20E42

7.16E42

1.4&E41

7.75E42

3.89E42

5.40FAI

1.93E41

4.98E42

1.3&E41

1.26FAI

9.66E+00

1.06E41

8.56E41

3.51E41

3.46E+00

7.95E+00

9.57E41

1.61E+00

4.45E41

2.34E41

1.31E41

9.78E-OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.05

1.05

1.07

1.08

1.08

1.09

1.10

1.10

I.lI

1.13

1.14

1.16

1.16

1.01

suM a

8.905 E44

4.171 E45

2.601 E44

2.062 E43

4.56&E4$

1.322F 04

4.855 E44

1.334 E-04

3.344E45

6.403 FA3

7.949 E44

5.297E45

3.045 E-04

2.486 E44

1.375E+00

1.635 E44

1.047 E42
1.718 E43

1.622E41

8.526 E41

1.219 E42

3.301 E42

2.507 E43

6.750&04

2.098 E44

2.090E42

3.001E+Ol

5.6SOE41

1.245 E41

3.130E41

8.831E41

1.324 E41

2.257E41

4.547 E41

2.387E41

1.196E41

1.661E+00

5.893 IAI
1.523 E41

3.&17FAI

3.471 E41

2.610E+01

2.84&E41

2.289E+00

9.303 E41

9.070E+00

2.0S3E+0l

2.501E+00

4.175E+00

1.155E+00

6.04&E41

3.3&OFAI

3.004E+00

4.499 E41

9.862E42

2.479 E41

6.993 E41

1.04&E41

1.787 E41

3.600 E41

1.890E41

9.470 E42

1.315 E+00

4.665 E41

1.206 E41

3.021 E41

2.748 E41

2.066E+01

2.255 E41

1.812E+00

7.365 E41

7.1&OE+00

1.649E+Ol

1.9&OE+00

3.305E+00

9.145E41

4.7&&E41

2.676E41

2.378E+00

2.27E43

I.OSE44

6.S2E44

S.17E43

1.14E44

3.30E44

1.17E43

3.22E44

8.07E45

1.54E42

1.91E43

1.27E44

6.23FA4

5.06E44

2.69E+00

3.16FA4

1.99E42

3.21E43

2.97FAI

I.S6E+00

2.20E42

S.77E42

433 FA3

1.13E43

3.SOE44

6.3SFA2

1.02 2.86E43

1.01 132E44

1.01 8.24E44

1.01 6.53E43

I.OI 1.44E44

1.01 4.17E44

1.00 1.48E43

1.00 4.07E44

1.00 1.02E44

1.00 1.95E42

1.00 2.41E43

1.00 1.60E44

0.98 7.87E44

0.98 6AOE44

0.98 3.40E+00

0.98 3.99E44

0.97 2.5 IE42
0.97 4.05E43

0.97 3.75E41

0.97 1.97E+00

0.97 2.7&E42

0.96 7.29E42

0.96 5.4&E43

0.95 1.43E43

0.95 4.43E44

1.00 6.35E42

9.25E+Ol 7.32E+01

Con. Vola
27A Cone Factor

27B Conc Factor

Release Free.

S.6&E+09 cm~e3

0.00856

0.00973

0.001

27A a

27B a
0.257 Rad/hr

0.292 Radlhr

27E a
27f a

92.535 Rad/hr

73.299 Red/hr



Isotope Energy

(Mcv)

Probability

Case //5- ~lad Failure
CMS-RE-27A,B,E~tector Response

27h&B

Eff.

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27A&B

QAD Det.

Rcsponsc

(Rad/hr)

27h&B

Response

(Rad/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F

QAD Dct.

Response

(Rad/hr)

Response

(Rad/hr)

Cele. No.: NE-02-9o~rev 1

Prepared By: S. J. Hayne+$ 5/94
page: 5.057

/a~~
278&F

EK 278 27F

Response

(Rad/hr)

0.080183

0.17721

0.2843

0.32578

0.36448

O.S0299

0.63697

0.6427

0.72289

0.32939

0.1472

0.1833

0.2548

0.2627

0.284$

0.3165

0.3635

0.3878

0.4168

0.4319

0.446

0.4739

0.4785

0.4882

0.5059

0.52265

0.5355

0.54

0.5471

0.6

0.6208

0.6212

0.63022

0.026182

0.002648

0.060521

0.002507

0.81164

0.003605

0.072605

0.002195

0.018025

0.002304

0.002369

0.001382

0.001875

0.01441

0.007205

0.001382

0.004935

0.002961

0.004738

0.004836

0.006021

0.001777

0.001481

0.004145

0.050337

0.16088

0.005231

0.001086

0.012535

0.001382

0.003948

0.015792

0.13719

2.4228+07

2.4228+07

2.4228+07

2.422E+07

2.4228+07

2.422E+07

2.422E+07

2.4228+07

2.4228+07

2.4228+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3.4668+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3.4668+07

3.466E+07

3.466E+07

3A66E+07

3A668+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3 A66E+07

3A66E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

1.24841

3.74843

3.08842

3.93843

5.78843

3.37843

4.58E43

3.52842

1.76842

3.37843

1.20E42

7.23843

1.16842

1.18842

1.47FA2

434FA3

3.62E43

1.01E42

1.23841

3.93841

1.28842

2.65843

3.06842

3.37843

9.64843

3.86842
3.35841

4.47E42

4.52E43

0.0200 1.03841

0.0200 4.28843

0.0200 1.38E+00

6.1S 843

3.20847

1.73843

2.12E41

1.24842

5.12E+00

5.03E42

1.548+00

4.69E42

4.33E41

1.17FA2

.S.60FA4

1.07E43

4.65843

3.93E42

2.54E42

6.45843

3.09E42

2.13842

3.90842

4.22842

5.55842

1.80E42

1.53842

4.41842

7.14841

2.49E+00

S.SS 842
1.81842

2.14841

2.74M'.13842

3.26E41

2.87E+00

0.71

1.02

1.02

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.01

1.03

1.04

1.03

1.02

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

I.OISE48

7.975 FA6

2.231802

5.321 E4S

7.0858+00

3.061844

1.904841

1.757E44

1.333 E42

4.602845

3.273846

3.719846

2.215 E45

1.424843

4.SS 1844

2.176845

,.3.727844

1.539844

4.S12E44

4.988 E44

8.151844

7.752845

5.467E45

4.421844

8.690842

9.682841

1.081E43

4.742845

6.481843

9.143E45

7.838 E44
1.255842

9.623841

1.794 E41

3.963842

1.703E+00

8.341842

3.0658+01

2.224841

4.973E+00

I.5 ISE41

1.388E+00

7.767 FA2

2.796842

2.163842

4.574842

3.660 E41

2.032 E41

4A43&Q
1.859841

1.193E41

2.046 E41

2.156841

2.759841

8.537E42

7.164842

2.034841

3.101E+00

9.888E+00

3.226 E41

6.709 E42

7.774841

9.024&02

2.646841

1.0598+00

9.314E+00

1.418 FAI
3.135842

1.3488+00

6.603842

2.426E+01

1.761841

3.942E+00

1.201 E41

1.100E+00

6.148E42

2.211842

1.712 FA2

3.620E42

2.896E41

1.608E41

3.516E42

1.471 E41

9.443842

1.620E41

1.707841

2.184 E41

6.7S9FA2

5.672E42

1.611 E41

2.456E+00

7.835E+00

2.5S6841

5.318E42

6.162E41

7.155842

2.098 E41

$ .399E41

7.3848+00

0.88

0.98

0.96

0.96

0.95

0.96

0.99

1.00

I.OI

0.95

1.01

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.96

0.97

0.97

0.97

0.97

0.99

0.99

0.99

0.99

7.05843

1.75844

1.69E41

3.42E44

4.038+01

131843

6.10841

5.67844

4.3 IE42

2.90844

1.63844

7.08FAS

2.03844

1.25E42

3.43843

1.44E44

2.13843

8.19844

2.25E43

2.42843

3.85843

3.56844

2.49FA4

1.98843

3.66E41

3.77E+00

4.00843

1.73844

2.31E42

3.01844

2.53E43

4.04842

3.09E+00

S.SSFA3

1.39844

1.34E41

2.71E44

3.19E+01

1.04FA3

4.83841

4.50844

3.41E42

2.30844

1.29E44

5.60845

1.61844

9.88E43

2.72843

1.14E44

1.68E43

6.49E44—

1.78E43

1.91843

3.0S 843

2.81E44

1.97E44

1.56FA3

2.90841

2.98E+00

3.17843

1.37E44

1.83E42

2.39844

2.00E43

3.21E42

2.45E+00
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Case ¹5- c ~lad Failure

CMS-RE-27A,B,E,detector Response
Calc. No.: NE-02-94- ret/ 1

Prepared By: S. J. Hayne 5l94
page: 5.058

Vjl~ggg

Isotope Energy

(McV)

0.6506

0.659

0.66769

0.6698

0.6716

0.727

0.7272

0.7285

0.7645

0.77261

0.7802

0.7845

0.8098

0.8122

0.8633

0.8768

0.9103

0.9276

0.95455

0.9837

1.0347

1.136

1.1434

1.1474

1.1732

1.2727

1.2907

1.2953

1.2976

1.3178

1.3721

1.3986

IA426

1.4768

Probability

0.026649

0.003948

0.987

0.04935

0.052311

0.031584

0.021714

0.010857

0.003948

0.76196

0.012338

0.004244

0.028623

0.056259

0.005823

0.010758

0.009179

0.004145

0.18062

0.005626 .

0.004738

0.02961

0.013522

0.002764

0.010857

0.001777

0.011351

0.01974

0.008883 .

0.001184

0.024675

0.071064

0.014213

0.001352

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraceon (uCi/cc)

3.466E+07

3.466E+01

3.466E+07

3A66E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

0.0200 6.51E42

0.0200 9.64FA3

0.0200 2.41E+00

1.20FAI

1.28E41

7.71FA2

530E42
2.65E42

9.64E43

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200 1.86E+00

0.0200 3.01E42

0.0200 1.04FA2

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

6.99FA2

1.37E41

1.42E42

2.63E42

2.24E42

1.01E42

4.41E41

1.37E42

1.16E42

7.23E42

3.30E42

6.75E43

2.65E42

4.34E43

2.77842

4.82E42

2.17E42

2.89E43

6.02E42

1.73E41

3.47E42

3.30E43

27A8rB

QAD Det.

Response

(Rad/hr)

5.77E41

8.66E42

2.19E+Ol

1.10E+00

1.17E+00

1.64E41

5.25E41

2.63E41

1.00E41

1.96E+ 01

3.21E41

I.IIE41

7.72E41

1.52E+00

1.66E41

3.12E41

2.76E41

1.27E41

5.71E+00

1.84E41

1.62E41

I.IIE+00
S.OSE41

1.04FAI

4.19E41

7A4E42

4.82E41

8.42E41

3.80E41

5.14E42

1.12E+00

3.29E+00

6.81E41

6.65E42

27A&B

Eff.

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.04

1.04

27A&B

Rcsponsc

(Rad/hr)

3.753 FA2

8.345 E44

5.2S6E+01

1.325 E41

1.493 E41

5.887~
2.784 E42
7.042 FA3

9.777 E44

3.681E+01

9.751&03

1.161 E43

5.448842

2.110E41

2.390FA3

8.280E43

6.251843

1.299 E43

2.541E+00

2.546E43

1.895 E43

8.075 FA2

1.694 FA2

7.106E44

1.132E42

3.292 E44

1.363 E42

4.139M'.397E43

1.516FA4

6.943 E42

5.879E41

2.4$ 7E42

2.281 E44

27E

QAD Det.

Rcsponsc

(Rad/hr)

1.859E+00

2.786 E41

7.051E+01

3.53SE+00

3.757E+00

2.444E+00

1.68 IE+00

8.421F Ol

3.206 E41

6.249E+Ol

1.021E+00

3.532 E41

2.454E+00

4.838E+00

5.296 E41

9.925 FAI
8.752 E41

4.018 E41

1.795E+01

5.733 E41

5.034 E41

3.385E+00

1.554E+00

3.185 E41

1.272E+00

2.212 E41

1.427E+00

2.489E+00

1.12 1 E+00

1.511E-OI

3.24IE+00

9.460E+00

1.933E+00

1.869E-OI

27F

QAD Det.

Response

(Rad/hr)

1.474E+00

2.209 E41

5.589E+0 1

2.802E+00

2.978E+00

1.937E+00

1.332E+00

6.673 E41

2.540E41

4.951E+01

8.091 E4I
2.798 E41

1.944E+00

3.832E+00

4.194FAI

7.860E41

6.930E41

3.182E41

1.421E+Ol

4.540E41

3.985 E41

2.6SOE+00

1.230E+00

2.521$ 41

1.007E+00

1.751 E41

1.130E+00

1.970E+00

8.878 E41

1.196 E41

2.566E+ 00

7.489E+00

1.53 1E+00

1.4 SOFA I

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.02

1.02

I.OI

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

27E

Response

(Rad/hr)

27F

Response

(Red/hr)

1.21E41 9.59E42

2.69E43 2.13E43

1.70E+02 1.35E+02

4.26E41 3.38FAI

4.80E41 3.SOFA I

I.90FAI I.S IE41

9.00E42 7.13E42

2.2$ E42 1.79E42

3.12E43 2.47E43

1.17E+02 9.30E+01

3.11E42 2.46E42

3.10E43 2.93E43

1.73E41 1.37E41

6.71E41 S.32E41

7.68E43 6.08E43

2.66E42 2.11E42

1.98E42 1.57E42

4.1 IE43 3.25E43

7.99E+00 6.33E+00

7.9SE43 6.30E43

S.8 8E43 4.66E43

2.4$ E41 1.94FAI

5.13E42 4.06E42

2.15E43 1.70E43

3.37E42 2.67E42

930E44 7.S2844

3.91FA2 3.10E42

1.19E41 9.40E42

2.41E42 1.91E42

4.32E44 3.42E44

1.93E41 I.S3E41

1.62E+00 1.29E+00

6.64E42 S.26E42

6.1 IE44 4.84E44
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Case ¹5- ~lad Failure
CMS-RE-27A,B,ggletector Response

Gale. No.: NE-02-9~ ret/ 1

Prepared By: S. J. Hayne%Tf1 5/94
page: 5.059

Isotope Energy

(MeV)

Pmbability Design Basis Gap

Source Rcleasc

(Ci) Fraction

Cont.

Conc.

(uCi/ce)

2?hdrB

QAD Dct.

Response

(Rad/br)

2?hdtB

EK 27hdeB

Response

(Rad/hr)

27E

QAD Det.

Response

(Red/hr)

27F

QAD Det.

Response

(Rad/hr)

2?EEsF

Eff. 27E

Response

(Red/hr)

Response

(Rad/br)

1.7575

1.9211

2.0022

2.0868

2.1727

2.2232

2.3905

1.0146

0.2627

0.26717

034543

0.36108

0.41805

0.42291

0.51053

0.52987

0.61797

0.6802$

0.7065&

0.76838

0.82051

0.85628

0.87533

0.90967

1.0523

1.0601

1.2364

1.2982

1.3S04

0.53524

0.1354

0.13903

0.15198

0.16248

0.002961

O.QII&44

0.010857

0.002369

0.001974

0.001184

0.001678

0.031946

0.003565

0.001165

0.001036

0.001122

Q.001528

0.00309

0.018127

0.8632

0.005395

0.006448

0.014933

0.004566

0.001537

0.012344

0.044714

0.002124

O.QQSS16

0.001373

0.014933

0.023306

0.001485

0.006072

0.037592

0.006869

O.OOIOS9

0.002S76

3.4668+07

3A668+07

3.466E+07

3.4668+07

3.4668+07

3.466E+07

3.466E+07

3.4668+ 07

4.747E+07

4.7478+07

4.747E+07

4.747E+07

4.74? E+Q7

4.7478+07

4.74?E+07

4.7478+07

4.7478+07

4.747E+07

4.7478+07

4.74?E+07

4.7478+ 07

4.7478+07

4.7478+07

4.747E+07

4.74?E+07

4.74?E+07

4.7478+07

4.7478+07

4.7478+07

4.747E+07

5.183E+07

$ .1838+07

S. I &36+ 07

5.183E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

Q.Q2QQ

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.02,00

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

7.23E43

2.89842

2.65842

5.78843

4.82E43

2.89843

4.10E43

7.80842

1.19842

3.90843

3 46843

3.75843

5.11843

1.03E42

6.06E42

2.898+00

1.80842

2.16842

4.99842

1.53E42

5.14E43

4.13E42

130841

7.10843

1.84E42

4.59843

4.99842

7.79842

4.97843

2.03842

1.37841

2.S 1842
3.87843

9 40E43

1.70E41

7.37841

7.01E41

1.58841

1.35841

8.23M@

1.23FAI

1.0?E+00

9.73843

3.35843

5.83E43

6.93843

1.26802

2.61 E42

2.64841

1.3&E+Ol

I.IIE41

IA6841
3.51841

1.17841

4.19E42

3.50E41

1.29E+00

6.39842

1.92E41

4.80842

6.07841

9.96E41

6.62E42

9.92E42

3.23843

8.09E-04

3.36844

I.I IE43

1.07

1.09

1.10

1.11

1.12

1.13

1.15

1.01

1.03

1.03

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.02

1.02

1.03

0.99

1.03

1.02

1.00

1.00

1.315843

2.322842

2.045 E42

1.011843

7.292844

2.690FA4

5.794844

8.465842

1.194844

1.344845

2.01&E45

2.601845

6.459 FAS

2.693844

I.S&SE42

3.9398+01

1.994E43

3.147843

1.753842

1.&OOE43

2.177844

1.459 E42

1.955 E41

4.582E44

3.572843

2.228 FA4

3.091842

7.919842

3.3868-04

1.994843

4.568844

2.069845

1.298 E-06

1.042845

4.601E41

1.9528+00

1.8388+00

4.118841

3.S22E41

2.143 E41

3.183841

3.340E+00

9.055 E42

3.025842

3.689842

4.195 E42

6.61&E42

1.352841

1.1158+00

S.310E+Ol

3.603 E41

4.686841

1.125E+00

3.726 E41

1334E41

1.1148+ QO

4.1188+00

2.024 E41

5.940 E41

1.487E41

1.820E+00

2.943E+00

1.929 E41

3.744 E41

4.014841

7.565 E42
13008 02

3.442E-02

3.642 E41

1.5458+00

1.45$ E+00

3.260E41

2.788 E41

1.697 E41

2.519FAI

2.644E+00

7.167FA2

2.394E42

2.920842

3.32IE42

5240842

1.071841

8.834841

4.2088+01

2.857E41

3.714841

8.915841

2.952E41

1.05?E41

8.825 FAI
3.261E+00

1.603 E-OI

4.703 FAI
1.178 E41

I A4IE+00

2.330E+00

1.527E-O I

2.967841

3.175FAI

S.984 E42

1.028842

2.723 E42

0.98

0.97

0.97

0.97

0.96

0.96

0.95

1.01

0.97

0.97

0.9S

0.95

0.95

0.95

0.96

0.97

0.99

1.00

1.01

1.01

1.02

I.Q2

1.02

1.01

1.01

1.01

1.00

0.99

0.99

0.97

1.02

1.02

1.00

0.98

3.ÃE43
5.47842

4.72FA2

2.31843

1.63E43

5.95E44

1.24843

2.63841

1.05843

1.14844

1.21844

I.S0844

3.21844

1.33FA3

6.49E42

1.498+02

6.43E43

I.OIE42

5.67842

5.75E43

7.00844

4.69E42

6.28E41

1.45843

1.11842

6.90844

9.09E42

2.27E41

9.48E44

7.37843

5.62E42

1.93843

5.02E45

3.17844

2.5&FA3

4.33FA2

3.74FA2

1.83FA3

1.29E43

4.71FA4

9.&QFA4

2.08841

8.29844

9.05FAS

9.6IFA$

I.1&844

2.54844

1.05843

S.14842

1.188+02

S.IOE43

&.01 E43

4.50842

4.5SE43

5.54844

3.72842

4.97841

1.15843

&.76FA3

5.46E44

7.19842

1.80841

7.S 1 844
5.84FA3

4A4E42
1.$ 3E43

3.98E4$

2.51E44
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Isotope Energy

(MeV)

0.1&847

0.217

0.23547

0.2788

0.31981

0.35108

0.40545

0.411

0.43335

0.45892

0.4655

0.48888

0.5144

0.54083

0.56552

0.57075

0.59536

0.62179

0.62796

0.67734

0.70665

0.73074

0.73918

0.76668

0.81638

0.84702

0.&5729

0.864

0.88409

0.9226

0.94786

0.9669

0.97467

1.0403

Probability

0.006965

0.002481

0.019845

0.001307

0.005152

0.004961

0.073466

0.006106

0.041885

0.012976

0.003626

0.014121

0.023375

0.078236

0.00&778

0.002099

0.11354

0.10591

0.023662

0.084915

0.008301

0.019082

0.007633

0.041026

0.005248

0.9541

0.069649

0.001908

0.6526

0.001431

0.040358

0.00353

0.046751

0.019082

S.1838+07

S. I&3E+07

5.183E+07

5.1838+07

5.183E+07

5.183E+07

S.183E+07'.l&38+07

5.1838+07

5.183E+07

5.1838+07

5.1838+07

S.1 &3E+07

5.183E+07

S.l &3E+07

5.183E+07

S.1&3E+07

5.1838+07

S. I&3E+07

5.183E+07

5.183 E+07

S.1 &3E+07

S.l &38+07

5.1838+07

5.1838+07

5.183E+07

5.1838+07

5.1$ 3E+07

S. I&3E+07

S. I&3E+07

5.1838+07

5.183 E+ 07

5.183 E+ 07

S.l &3E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

Design Basis Gap

Source Relcasc

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

234842
9.06843

7.25FA2

4.77843

1.88842

1.81842

2.68841

2.23842

1.53841

4.74842

132842
5.16842

833842
2.86841

3.20842

7.66843

4.15841

3.87841

8.64842

3.10FAI

3.03E42

6.97842

2.79842

I.SOFAI

1.92842

3.48E+00

2.54FAI

6.97843

2.3&E+00

S.22843

1.47841

1.29842

1.71841

6.97842

27'.B
@AD Dct.

Response

(Red/hr)

6.22E43

3.&IE43

3.88842

4.30E43

2.46E42

2.89842

5.77841

4.91E42

3.68841

1.25841

3.58842

1.51841

3.48841

1.318+00

1.59E41

3.86E42

2.22E+00

2.198+00

4.94841

1.91E+00

1.9S 841

4.64841

1.8&841

I.OSE+00

1.43FAI

2.6&E+Ol

1.988+00

5.46E42

1.918+01

4.36842

1.278+00

1.13E41

I.S I8+00
6.56841

27AdsB

Efrr 27AAB

Response

(Red/hr)

1.04

1.06

1.05

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.644 FA4

3.659E45

2.949 E43

2.093845

4.623844

S.23IFA4

184&E41

1.094843

5.626M@

5.871843

4.691844

7.688843

2.936842

3.691841

5.044843

2.927E44

9.130841

8.453 E41

4.263842

5.935841

5.915 E43

3.262E42

5.281843

1.583841

2.758843

9.424E+01

S.079 E-OI

3.840844

4.S918+01

2.303844

I 883E41

1.472E43

2.603 8-01

4.6188-02

27E

@AD Dct

Response

(Rad/hr)

I ~ 132841

4.877E42

4.35&FAI
3.S&8E42

1.677E41

1.799841

3.0928+ 00

2.603841

1.873E+ 00

6.084 E41

1.719E41

6.936 E41

1.437E+00

4.8358+ OO

S.524E41

1.327841

7.374E+00

7.1118+00

1.601E+00

6.147E+00

6.256E41

1.484E+ 00

6.003 E41

3.3418+00

4.534841

8.528E+01

6.295E+00

1.737E41

6.064E+ 0l
1.3&IE41

3.986E+00

3.546 E41

4.7278+ 00

2.036E+ 00

Case 0'5- lad Failure
CMS-RE-27A,B,E tector Response

Response

(Rad/hr)

Response

(Rad/hr)

Response

(Red/hr)

8.954842

3.859 FA2

3.449FAI

2.840842

1.327E41

1.424841

2.44&E+00

2.061 FAI
1.4838+ 00

4.817841

1.361 E41

5.492841

1.13&E+00

3.8328+00

4379E41

1.052 E41

5.847E+00

5.638E+00

1.2698+00

4.8728+00

4 957E41

1.176E+00

4.756 E41

2.647E+00

3.591FAI

6.7548+01

4.9&SE+00

1.375841

4.802E+ 01

1.093 E41

3.156E+00

2.80&E41

3.7438+00

1.612E+00

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.97

0.97

0.98

0.98

0.99

0.99

0.99

1.00

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.01

I.OI

1.01

1.01

1.01

1.01

2.79843

4.29FA4

3.06842

1.64E44

3.03843

3.09E43

7.&SE41

S.SIFA3

2.72E41

2.77842

2.18843

3.43842

1.19E41

2.21843

3.39844

2.42E42

1.30E44

2.40843

2.45E43

6.24841

4.36843

2.15E41

2.19FA2

1.73E43

2.72E42

9.42E42

1.06E+00

1.38842

7.90844

2AOE+00

2.16E+00

1.09E41

I.5 IE+00

1.52842

8.27842

1.34842

4.OOFAI

7.02843

2.408+02

1.29E+00

9.77&04

1.168+02

5.77E44

4.70E41

3.6S 843
6.45841

1.13841

1.34E+00

1.73E42

9.96E44

3.03E+00

2.728+00

137841

1.918+00

1.91842

1.04E41

1.69E-02

5.05841

8.86843

3.038+02

1.638+00

1.23E43

1.468+02

7.2&E44

5.93E41

4.62E43

S.ISE41

1.43E41

Calc. No.: NE-02-9~- rev 1
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Isotope Energy

(McV)

Probability

Case ¹5- 2~ad Faiiure
CMS-RE-27A,B,E,detector Response

27AdcB

QAD Det.

Response

(Rad/br)

27A//cB

Eff.

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27AAB

Response

(Red/hr)

27E

QAD Det.

Response

(Rad/br)

27F 27EdtF

QAD Det. Eff.

Rcsponsc

(Rad/hr)

27E

Response

(Red/hr)

Response

(Rad/hr)

Gale. No.: NE-02-94~ev 1

Prepared By: S. J. Hayne~5/94
page: 5.061

~p'm
vi/z~„

1-135

1.0726

1.1001

1.1032

1.1362

1.1591

1.164

1.19

1.239

1.2695

1.3224

1.336

19526

1.4143

1.4282

1.4314

1.4552

1.47

1.5055

1.5415

1.6138

1.6292

1.6443

1.6552

1.7415

1.8068

1.92S9

2.0206

2.1599

2.3124

2.4674

1.7872

0.2205

0.22972

0.26426

0.15266

0.006869

0.007251

0.097318

0.00353

0.001336

0.00353

0.002099

0.005629

0.00105

0.001431

0.004484

0.002194

0.001717

0.001717

0.022898

0.007728

0.001145

0.005057

0.043602

0.002576

0.004007

0.00229

0.026715

0.057246

0.001813

0.001717

0.002099

0.00238$

0.001527

0.013348

0.017452

0.002317

0.00184

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.183E+07

5.183E+07

5.183E+07

S.183E+07

5.183E+07

S.183E+07

5.183E+07

5.183E+07

5.1$ 3E+07

5.183 E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S.183E+07

5.183E+07

5.183 E+07

5.183E+07

5.183E+07

S.183E+07

5.183E+07

5.183E+07

5.183E+07

4.470E+07

4.470E+07

4.470 E+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

5.57841

2.51E42

2.65E42

3.55E41

1.29E42

4.88E43

1.29E42

7.66E43

2.06E42

3.$3E43

S.22E43

1.64E42

8.01E43

6.27E43

6.27E43

8.36&02

2.82E42

4.18E43

1.&SE42

1.59E41

9.40E43

1.46E42

8.36E43

9.75E42

2.09E41

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

8.71E43

S.S7E43

4.87FA2

S.49E42

7.30E43

5.79E43

0.0200 6.62E43

0.0200 6.27E43

0.0200 ~ 7.66E43

5.40E+00

2.49E41

2.63E41

3.64E+00

1.34E41

S. I IE42
1.38E41

8.5SFA2

2.35E41

4.58E42

6.31E42

2.00E41

1.03E41

8.14E42

8.16E42

I.lIE+00

3.78E41

5.75IA2

2.59E41

2.32E+00

1.38E41

2.17E41

1.2$ E41

1.52E+00

3.37E+00

1.13E41

1.12E41

1.43E41

1.71E41

1.15E41

7.78E41

2.81E42

4.20E43

5.11E43

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.0$

1.05

1.06

1.06

1.07

1.08

1.09

1.10

1.12

1.14

1.16

1.07

1.06

1.05

1.03

3.040E+00

6.302E43

7.041E43

1.30$ E+00

1.751 E43

2.543 E44
1.81SE43

6.681E44

4.927 E43

1.807E44

3.393 E44
3376E43

8.481FA4

5.252 E44

5.265 E44

9.629E42

1.108FA2

2.499 E-04

4.972E43

3.882FAI

1.367E43

3.364 E43

I.IOSE43

1.588 E41

7.603 E-OI

8.153 E44

7.697E44

1.227E43

1.694 E-03

7.40SE44

4.055 E42

1.636 E43

3.221 E45
3.051E45

1.669E+0l

7.661 E41

8.105 E41

1.113E+01

4.099 E41

1.556E41

4.181E41

2.561 E41

6.993 E41

1.343 E41

1.844E41

5.830E41

2.943 E41

2.320 E41

2.324E41

3.134E+00

1.065E+00

1.605 E41

7.200FAI

6.402E+00

3.807E41

5.957E41

3.420E-OI

4.126E+00

9.060E+00

2.992E41

2.924 E41

3.729 E41

4.428 E41

2.9$ 4E-OI

2.097E+00

3.506E41

4.921 E42
4.711 E42

1.322E+Ol

6.065 FAI
6.417E41

8.815E+00

3.245 FAI
1.232E41

3.310 E41

2.028 FAI
5.536 E41

1.063 E41

1.460E41

4.615 E41

2.330E41

1.837E41

1.839E41

2.481E+00

8.427E41

1.270 E41

5.700 E41

5.068E+00

3.014 E41

4.716 E41

2.708 E41

3.267E+ 00

7.172E+00

2.369 FAI
2.315 FAI
2.953 E41

3.505 E41

2.339E41

1.660E+ 00

2.775 E41

3.894E42

3.728 E42

0.97

0.97

0.96

0.96

0.95

0.98

0.97

0.97

0.97

1.92E43

1.78E43

2.74E43

3.70E43

I.S6E43

I.OOE41

1.87FA2

3.48E44

2.65E44

1.01 9.40E+00

1.00 1.92E42

1.00 2.15E42

1.00 3.96E+00

1.00 S.28E43

1.00 7.59E44

1.00 5.39E43

1.00 1.96FA3

1.00 1.44E42

0.99 S.IOE44

0.99 9.S4E44

0.99 9.45E43

0.99 2.33E43

0.99 I 44FA3

0.99 1.44E43

0.99 2.$ 9E41

0.99 2.97E42

0.99 6.64E44

0.98 1.30E42

0.98 9.99E41

0.98 3.S IE43

0.98 8.54E43

0.98 2.80E43

0.98 3.94E41

0.98 1.86E+00

7.44E+00

1.52E42

1.70E42

3.13E+00

4.18E43

6.01E44

4.27E43

I.SSE43

1.14FA2

4.03E44

7.55E44

7.48E43

1.85E43

1.14E43

1.14E43

2.05E41

2.35E42

5.26E44

1.03E42

7.91E41

2.78E43

6.76E43

2.22E43

3.12E41

1.47E+00

1.$ 2E43

1.41E43

2.17E43

2.93E43

1.24E43

7.93FA2

1.48E42

2.76E44

2.10FA4
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Case 45- 2~lad Failure
CMS-RE-27A,B,E,%iRtector Response

Cele. No.: NE-02-94~rev 1

Prepared By: S. J. Haynes&5/94
page: 5.062

~/4~2 g
Isotope Energy

(Mev)

Probability Design Basis

Source

(Ci)

Cont.

Gap Conc.

Release

Fraction (uCi/cc)

27A&B

QAD Det.

Response

(Rad/hr)

27A&B

EK 27A&B

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F 27E&F

QAD Det.

Response

(Rad/br)

27E

Response

(Rad/hr)

27F

Response

(Rad/hr)

0.28845

0.29027

0.36185

0.40303

0.41483

0.41763

0.42993

0.43374

0.45163

0.54656

0.57597

0.64985

0.69013

0.70792

0.78548

0.79771

0.8368

0.96146

0.97196

1.0388

1.1016

1.124

1.1315

1.1599

1.169

1.240S

1.2604

1.3679

1.4484

1.4576

1.5028

I.5664

0.030899

0.003033

0.00186

0.002317

0.003004

0.03519

0.003033

0.005522

0.003147

0.071239

0.001288

0.004549

0.001288

0.00658

0.001516

0.001717

0.066661

0.001459

0.008869

0.07925

0.016022

0.036049

0.22516

0.00103

0.008726

0.009012

0.2861

0.006065

0.003147

0.086402

0.010729

0.012875

0.97261 0.012016

0.99509 0.001545

4.470E+07

4.470E+07

4.4708+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+ 07

4.4708+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

9.73FA2

9.55843

5.86FA3

7.30843

9.46843

1.11E41

9.5S843

1.74E42

9.91E-03

2.24FAI

4.06843

1.43842

4.06843

2.07E42

4.77843

5.41843

2.10841

4.59843

2.79842

3.78842

4.86843

2.50841

5.04842,

1.14E41

7.09E41

3.24843

2.7SE42

2.84842

9.01841

1.9IE42

9.91843

2.72841

3.38842
4.0S 842

1.13E41

1.14E42

I. I5E42

I.SOE42

2.45E42

2.91E41

2.63E42

4.86E42

2.96FA2

1.21E+00

2AO842

9.84842

2.96FA2

I.SSE41

3.97E42

4.57E42

I.SSE+00

4.64842

2.86E41

3.87841

S.IOE42

2.72E+00

5.81E41

1338+00

8.38E+00

3.93FA2

3.35841

3.68841

1.19E+01

2.74E41

1.5 IE41
4.198+00

5.38E41

6.69841

1.02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.04

1.04

1.04

I.OS

1.125842

1.095 FA4

6.761845

1.315 FA4

232IFA4
3.220E42

2.S 11844

8A46844

2.931844

2.696841

9.64484S

IA09FA3

1.199844

3.210 FA3

1.913844

2.495 E44

3.924 E41

2.155844

8.056 E43

1.480E42

2.507844

6.864841

2.961E42

1.528E41

5.999E+00

1.299 FA4

9.394 E43

1.064E42

1.090E+01

5.392 E43

1.560843

I. ISSE+00

1.889E42

2.tt46 8-02

8.857E41

8.763 E42

6.969F 02

9.697842

1.292841

1.523E+00

1.347E41

2.471 E41

1.457E41

4.418E+00

8.ISSE42

3.171E41

9.486 E42

4.965 E41

1.263 E41

1.452 E41

5.893E+00

1.458841

8.948841

1.213E+00

1.589841

8.448E+00

1.789E+00

4.089E+00

2.5678+01

1.197E41

1.0208+00

1.101E+00

3.5368+01

7.949 E41

4.293 E41

1.184 E+01

1.5028+00

1.8538+ 00

7.010FAI

6.936842

5.517842

7.676842

1.023 E41

1.2058+00

1.066 E41

1.956E41

1.153E41

3.502E+00

6.489842

2.514841

7.518 E-02

3.935841

1.001 841

1.150841

4.6678+00

1.155FAI

7.085 E41

9.606841

1.259 E41

6.689E+ 00

1.4168+00

3.237E+00-

2.0328+01

9.474 FA2

8.074 E41

8.715841

2.799E+ 01

6.293841

3.398 E41

9.375 8+ 00

1.1898+ 00

1.4678+00

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.97

0.98

1.00

1.00

1.01

1.01

1.01

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.98

8.27842

8.03FA4

3.88844

6.72FA4

1.16FA3

1.60E41

1.22FA3

4.08E43

1.37843

9.61FAI

3.25844

4.54843

3.85FA4

1.04E42

6.09844

7.93E44

1.26E+00

6.77E44

2.52E42

4.64E42

7.81844

2.13E+00

4.64E41

1.82E+01

3.88844

2.80&02

3.12842

3.198+01

I.SOE42

4.21 E43

3.198+00

S.02E42

7.368-02

6.55842

6.36E44

3.07844

532FA4

9.19E44

1.27E41

9.67844

3.23E43

1.09E43

7.62E41

2.5$ E44

3.60843

3.05FA4

8.23E43

4.82E44

6.28E44

9.99841

5.36844

2.00842

3.67E42

6.18E44

1.69E+00

7.14E42

3.67E41

1.448+01

3.07E44

2.22E42

2.47FA2

2.52E+Ol

1.19842

3.33843

2.528+00

3.9$ E42
S.83842
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Isotope Energy

(MeV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Case 45- 2~d Failure
CMS-Rf-27A,B,f,lggtector Response

Cont.

Conc.

(uCi/cc)

27AdtB

QAD Dct.

Response

(Red/hr)

27hdtB

EK 27AEcB

Response

(Rad/hr)

27E

QhD Det.

Response

(Red/hr)

27F

QAD Dct.

Response

(Rad/hr)

Calc. No.: Nf-02-94-. rev 1

Prepared By: S. J. Haynes 194

page: 5.063

27 Ed'7E
27F

Rcsponsc Response

(Red/br) (Rad/hr)

Kr-85

Kr-85nt

Kr-87

1.678

1.706$

1.7912

1.8307

1.9273

2.0459

2.2555

2.4087

1.0734

0.095271

0.040912

0.076961

0.005779

0.002947

0.008697

0.006123

0.009527

0.014948

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

0.30487

0.00169

0.013336

0.013395

0.015

0.12985

0.1511$

0.58128

0.40258

0.67387

0.81425

0.&3637

0.84543

0.94664

1.1754

1.33$

1.382$

1.3899

1.$ 312

1.578

1.6112

1.7405

1.8426

2.0119

0.13989

0.000586

0.006116

0.01183

0.003105

0.003011

0.75278

0.000211

0.495

0.019058

0.001683

0.007524

0.072765

0.001386

0.011237

0.006484

0.002871

0.001237

0.003564

0.001287

0.00104

0.020493

0.001386

0.028957

1.976E+07

1.976E+07

1.976E+07

1.976E+ 07

1.976E+07

1.976E+07

1.976E+07

1.976E+07

3.67 IE+07

3.671 E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.67 1 E+07

0.51399 0.00434 8.915E+05

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

3.00FAI

1.29FAI

2.42FAI

1.82FA2

9.28E43

2.74842

1.93FA2

3.00FA2

4.71FA2

4.09FA4

2.92FAI

1.22FA3

1.2&EO2

2.47E4)2

6.48FA3

6.29FA3

1.57E+00

4.4IE4)4

1.92E+00

739FA2

6.53FA3

2.92FA2

2.82E41

5.38E43

4.36FA2

2.51FA2

I.IIFA2
4.80FA3

1.38E42

4.99FA3

4.03FA3

7.95FA2

5.38FA3

1.12FAI

5.25E+00

2.29E+00

4.49E+00

3.44FAI

1.84FAI

5.70FAI

4.30FAI

7.02FAI

5.29FAI

6.44E4)2

6.03FAI

O.OOE+00

O.OOE+00

O.OOE+00

O.OOE+00

1.$ 9FA4

2.33FAI

3.99FA3

3.84E+00

4.27FAI

4.56E4)2

2.09FAI

2.04E+00

4.34E4)2

4.34FAI

2.86E4) I

1.31E4I

5.69FA2

1.81FAI

6.72E4)2

S.S3E412

1.17E+00

8.30FA2

1.88E+00

1.06

1.06

1.07

1.08

1.09

1.11

1.13

1.15

1.01

0.99

1.01

0

0

0

0

1.0$

1.00

0.99

1.00

1.00

1.01

1.01

1.01

1.01

1.02

1.03

1.03

1.03

1.04

1.05

1.05

1.07

1.08

1.10

1.669E+00

3.125 FAI
1.165E+00

6.762FA3

1.859 E43

1.733 M2
9.374 FA3

2.421 E4)2

2316E4)2

2.606F 05

1.777FAI

0.000E+00

0.000E+00

0.000E+00

0.000E+00

I.OS IFA6

3.665 FAI
1.741 E46

7.377E+00

3.159 FA2

3.006 E4)4

6.156FA3

5.814 FAI
2.356 E44

1.929 E4)2

7.413 FA3

I.SOS FA3

2.812E44

2.609FA3

3.525&04

2.343 E44

9.922 FA2

4.818FA4

2.318E4) I

1.436E+01

6.235E+00

1.211E+01

9.225 E4I
4.866E4I

1.492E+ 00

1.119E+ 00

1.815E+00

1.636E+ 00

2.668 E4I
4.296E+00

9.001E+10

2.476E+00

4.664E+00

6.416FAI

3.065 FA2

9.18 IE+00

1.348E4)2

2.069E+01

1.373E+ 00

1.4$ 0FAI

6.648E-OI

6.493E+00

1.367FAI

1.319E+00

8.366FAI

3.791 E4I
1.640E4) I

5.051FAI

1.862E41

1.525 FAI
3.165 E+00

2.222 FAI
4.916E+00

1.136E+Ol

4.936E+00

9.585E+00

7.303 FAI
3.8$ 2E41

1.181E+00

8.8$ 6E4)1

1.437E+ 00

1.295E+00

2.113 E41

3 400E+00

7.101E+10

1.954E+00

3.681E+00

5.064E4) I

2.424 E42

7.263 E+00

1.069 E42

1.638E+O1

1.088E+ 00

1.149 FAI
5.266E4) I

5.143E+00

1.082 FAI
1.044E+00

6.623 FAI
3.001 FAI
1.298 IAI

3.999E4) I

1.474 FAI
1.208 E-O I

2.506E+00

1.759 FAI
3.892E+00

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.95

1.01

0.97

0.96

0

0

0

0

1.02

1.00

0.98

0.95

1.00

1.02

1.02

1.02

1.01

1.00

0.99

0.99

0.99

0.9$

0.98

0.98

0.98

0.97

0.97

4.22E+00

7.87FAI

'2.88E+00

1.64FA2

4.38E43

3.96FA2

2.07E4)2

5.17EO2

7.77FA2

3.34E+00

6.23FAI

2.28E+00

1.30E42

3.47E43

3.14FA2

1.64E42

4.09FA2

6.16FA2

1.06E44 8.38FAS

1.20E+00 9.53FAI

O.OOE+00 0.00E+00

0.00E+00 0.00E+00

O.OOE+00 O.OOE+00

O.OOE+00 0.00E+00

1.97E4)4 I.S5FA4

1.44E+01 1.14E+Ol

5.82E46 4.62FA6

3.77E+Ol 2.99E+Ol

I.OIE41 8.04E42

9.66E44 7.6SFA4

1.98E4)2 1.57FA2

1.87E+00 1.48E+00

7.42E44 5.88E44

5.75FA2 4.55&02

2.08IA2 1.65E4)2

4.18FA3 3.31E43

7.79E4)4 6.17E44

6.84E43 5.42FA3

9. I IE4)4 7.21E44

6.03E44 4.77FA4

2.47FA I 1.95FA I

1.16FA3 9.17E44

S.36FAI 4.24FA I
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Case 45- 2 d Failure
CMS-RE-27A,B,E, ector Response

Cele. No.: NE-02-94- ev 1

Prepared By: S. J. Haynes /94
page: 5.064

Kr-8$

Isotope Energy

(MeV)

2.40$ S

2.5548

2.5581

2.8114

3.3085

1.6201

0.12227

0.16598

0.19632

0.24071

0.31169

0.33471

0.36223

0.39054

0.4217

0.4718

0.67734

0.78828

0.79032

0.83483

0.85034

0.86233

0.94492

0.98578

0.99009

1.0396

1.049 S

1.1413

1.179$

1.1$ 5

1.2098

1.2127

1.2452

1.2507

Probability

0.002129

0.09306

0.039105

0.003168

0.004504

0.006499

0.001972

0.031036

0.25985

~ 0.002526

0.001073

0.001453

0.02249

0.006436

0.0012$

0.007266

0.002353

0.005328

0.001246

0.12975

0.00173

0.006712

0.002941

0.013148

0.001419

0.004844

0.001419

0.012837

0.00996S

0.0068$ S

0.001419

0.001384

0.003633

0.01121

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

8.26E43

3.61E41

1.52E41

1.23E42

1.75E42

232E42

5.139E+07

5.139E+07

$ .139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

$ .139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.139E+07

S.1398+07

5.139E+ 07

0.0300 1.07E42

0.0300 1.69E41

0.0300 1.41E+00

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.37E42

5.83E43

7.89E43

1.22E41

3.49E42

6.9SE43

3.95E42

1.28E42

2.89E42

6.77E43

7.05E41

9.39E43

3.64E42

1.60E42

7.14FA2

7.70E43

2.63E42

7.70E43

6.97FA2

5.41FA2

3.74E42

7.70E43

7.51E43

1.97E42

6.09E42

Cont.

Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27A&B

QAD Det.

Response

(Rad/hr)

1.57E41

7.16E+00

3.01E+00

2.62E41

4.1$ E41

3.47FAI

5.33E45

1.48FA2

2.87E41

S.27E43

4.85E43

7.64E43

1.40E41

4.70E42

1.07E42

7.33E42

5.30FA2

1.40E41

3.28E42

3.60E+00

4.88E42

1.92E41

9.19E42

4.30E41

4.66E42

1.67E41

4.92E42

4.82E41

3.86E41

2.68E41

5.64E42

5.52E42

1.49E41

4.61E41

27A&B

Eff.

1.15

1.17

1.17

1.19

1.20

1.05

1.08

1.01

1.05

1.05

1.01

1.00

1.00

1.00

1.00

0.99

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

27A&B

Response

(Rad/hr)

1.490 E43

3.024E+00

5.345 E41

3.831 FA3

$ .707E43

9.194 E43

6.158E47

2313E43

4.253 E41

7.590E45

2.852E45

6.026 E45

1.709 E42
1.642 E43

7A69E4$

2.862E43

6.775 E44

4.090 E43

2.243 E44

2.S59E+00

4.626 E44

7.054 E43

1.483 E43

3.100E42

3.628 E44

4.424 E43

3.829E44

3.392E42

2.131E42

1.022 E42

4.433 E44

4.228 E44
2.992 E43

2.863 E42

27E

QAD Det.

Response

(Red/hr)

4.056 E41

1.841E+01

7.743 E+00

6.662E41

1.0$ 0E+00

9.567E41

1.879E42

4.263 E41

4.460E+00

5.712 E.02

3.386 E42

4.989 E42

8.439 E41

2.612E41

S.S89E-02

3.479F Ol

1.703 E4I
4.455 E41

1.045 E41

1.14$ E+01

1.$ $2E41

6.098 E41

2.897E41

1.342E+00

1.454 E41

$ .165E41

1.525 E41

1.474E+00

1.172E+ 00

8.129 E41

1.701 E41

1.663 E41

4.4$ 0E.OI

1.378 E+ 00

3.211 E41

1.458E+01

6.129E+00

5.274 E41

8.310E41

7.574 E41

1.486602

3.373 E41

3.529E+00

4.521FA2

2.680E42

3.949842

6.680E41

2.067E41

4.424 E42

2.755 E41

1.350E41

3.529 E41

8.275 E42

9.066E+00

1.229 E41

4.830E41

2.294 E41

1.063E+00

1.151E41

4.090 E41

1.207E41

1.167E+00

9.279 E41

6.436E41

1.347IA I

1.316E41

3.$ 23E-OI

1.091E+ 00

0.95

0.94

0.94

0.92

0.85

0.98

1.01

0.98

0.97

0.97

0.96

0.95

0.95

0.95

0.9$

0.96

1.00

1.01

1.01

1.02

1.02

1.02

1.01

1.01

1.01

1.01

I.OI

1.00

1.00

1.00

1.00

1.00

1.00

1.00

27F 27E&F

QAD Det.

Response

(Rad/hr)

27E

Response

(Rad/hr)

27F

Response

(Rad/br)

2.03FA4

7.04E42

6.10E+00

7.60E44

1.89E44

3.74E44

9.79E42

S.67E43

3.69E44

1.32E42

2.18E43

1.30E42

7.14E44

8.23E+00

1.49E43

2.27E42

4.67E43

9.68E42

1.13E43

1.37~
1.19E43

1.03E41

6.34E42

3.04E42

1.31E43

1.2SE43

$ .7$ E43

8.39E42

1.61FA4

5.57E42

4.83E+00

6.01E44

1.50E44

2.96E44

7.75E42

6.86E43

2.92E44

1.04FA2

1.72E43

1.03842

5.65E44

6.SIE+00

I.ISE43

1.80FA2

3.70E43

7.66FA2

8.96E44

1.09E42

9.39E44

8.13E42

5.02FA2

2.41E42

1.04E43

9.$9E44

6.9S 843
6.64E42

3.18E43 2.52FA3

6.2$ E+00 4.95E+00

I.IOE+00 8.74E41

7.53E43 5.96FA3

1.56E42 1.23E42

2.36E42 1.87E42
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Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

Gap

Rcleasc

Fraction

Case ¹5- 2 d Failure
CMS-RE-27A,B,E,~ector Response

27AdrB

QAD Det.

Response

(Rad/hr)

27A//rB

Eff.

Cont.

Conc.

(uCi/cc)

27AdrB

Response

(Red/hr)

27E

QAD Det.

Response

(Red/hr)

QAD Det. Eff.

Response

(Rad/br)

27E

Response

(Rad/hr)

27F

Response

(Rad/hr)

Cele. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes /94
page: 5.065

</rZ ~~~
9/c Op

27F 27EdtF

Kr-89

1325

1.3523

1.3695

1.4069

1.4648

1.5184

1.5298

1.6038

1.6856

1.8928

1.9087

2.0298

2.0354

2.1865

2.1958

2.2318

2.3521

2.3921

2.4089

2.5484

2.771

1.0001

0.1962

0.1975

0.20503

0.2209

0.26411

0.3382

0.34503

0.35606

0.36488

0.3693

0.4022S

0.41142

0.001592

0.001592

0.014774

0.00218

0.001142

0.021521

0.10934

0.004567

0.006643

0.001384

0.001003

0.045291

0.037368

0.002872

0.13183

0.033908

0.007301

0.346

0.001038

0.006228

0.001488

0.018892

0.0022

0.0182

0.00124

0.2

0.0066

0.00342

0.011$

0.0414

0.009

0.0138

0.00318

0.0256

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

8.64E43

8.64E43

8.02E42

1.1&FA2

6.20E43

1.17E41

S.94E41

2.4&E42

3.61E42

7.51$ 43

5.45E43

2A6E41

2.03E41

1.56E42

7.16E41

1.84E41

3.96E42

1.$ &E+00

5.64FA3

3.38E42

8.0&E43

1.03FAI

1.41E42

1.17E41

7.97E43

1.29E+00

4.24E42

2.20E42

7.5&E42

2.66E41

5.7&E42

8.87E42
2.04E42

1.65E41

6.95&02

7.11E42

6.69E41

1.02E41

5.56E42

1.09E+00

S.S6E+00

2.42E41

7.37E41

1.66E41

1.21E41

5.6&E+00

4.69E+00

3.78E41

1.74E+01

4.52E+00

I.OIE+00

4.82E+01

1.45E41

9.03E41

2.2&E41

1.43E+00

2.42E43

2.0SE42

1.62E43

3.24E41

I.&3E42

1.84E42

6.62E42

2.48E41

S.69E42

$ .94E42
2.46E42

2.06E-OI

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.05

1.06

1.09

1.09

1.10

1.10

1.12

1.13

1.13

1.14

1.15

1.15

1.17

1.19

1.01

1.05

1.05

1.05

1.06

1.03

1.00

1.00

1.00

1.00

1.00

1.00

1.00

6.192E44

6.329E44

5.525 E42

1.23&E-03

3.587 E44

1.322E41

3.435E+00

6.301E43

2.819E42

1.358E43

7.172E44

1.536E+00

1.048E+00

6.596E43

1.407E+Ol

9 40IE41

4.547E42

1.041E+02

9.41&E44

3.S74842

2.189E43

1.4&5E41

3.597E45

2.549 FA3

1.356E45

4 407E4I

7.997 E44

4.041 E44

5.019 E43

6.607E42

3.288 E43

7.932 E43
S.037E-04

3.391 E42

2.040E41

2.070F 01

1.938E+00

2.914 E41

1.570E41

3.033E+00

1.549E+0 1

6.67&E41

1.004E+00

2.259 E41

1.645 E41

7.733E+00

6.392E+00

5.144E41

2.36&E+Ol

6.154E+00

1370E+00

6.565 E+ 01

1.979 E41

1.230E+00

3.101 E41

1.952E+00

3.774 E42

3.149E41

2.25&E42

4.028E+00

1.688 E41

1.189E-OI

4.195E41

1.524E+ 00

3.402E41

S.2&SE-OI

1.32&E4 l

1.092E+00

1.615 E41

1.639 E41

1.535E+00

2.307E41

1.243 E41

2.401E+ 00

1.226E+01

5.287 E41

7.950 E41

1.7S8E41

1.303 E41

6.122E+00

5.060E+00

4.072 E41

1.875E+Ol

4.872E+00

1.0&SE+00

5.197E+Ol

1.567E41

9.739 E41

2.455 E41

1.545E+00

2.986E42

2.492E41

1.787 E42

3.1$ 7E+00

1.336E41

9.409E42

3.321 E41

1.207E+00

2.693 E41

4.1$ 4E41

1.052 E-OI

8.64&IAI

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.96

0.95

0.95

0.94

0.93

1.01

0.97

0.97

0.98

0.97

0.97

0.95

0.95

0.95

1.75E43

1.77E43

1.54FAI

3.42FA3

9.63E44

3.47E41

9.01E+00

1.62E42

3.SSE42

1.65E43

8.69E44

1.84E+00

1.26E+00

7.70E43

1.63E+Ol

1.09E+00

5.21E42

1.17E+02

1.06E43

3.91E42

2.33E43

2.02E41

5.1&E44

3.57E42

1.76S44

5.02E+00

6.95E43

2.48E43

3.02E42

3.85E41

0.95 1.87E42

0.9S 4.45E42

0.9$ 2.S&E43

0.95 1.71E41

1.3&E43

1.40E43

1.22FAI

2.70E43

7.631A4

2.75E41

7.13E+00

1.28E42

2.&IE42

1.30E43

6.88E44

1.46E+00

9.96FAI

6.10E43

1.29E+Ol .

8.61FAI

4.13E42

9.27E+01

8.39E44

3.IOE42

1.84E43

1.60E41

4.10E44

2.83E42

1.40FA4

3.97E+00

S.SOE43

1.96E43

2.39E42

3.05E41

1.4&FA2

3.52E42
2.04E-03

1.35E41
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Case ¹5- 2~ad Failure
CMS-RE-27A,B,E,P%5tector Response

Calo. No.: NE-02-94~ev 1

Prepared By: S..J. Haynes~5/94
page: 5.066

UPgp

Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

Cont.

Gsp Conc.

Relcasc

Fraction (uCi/cc)

27A&B

QhD Det.

Response

(Rad/hr)

27A&B

Eff. 27h&B

Response

(Rad/hr)

27E

QhD Dct.

Response

(Red/hr)

27F 27E&F

QAD Det.

Response

(Rad/hr)

27E 27F

Response Response

(Rad/hr) (Rad/hr)

0.43808

0.46613

0.49076

0.4975

0.4986

0.5573

0.57696

0.5858

0.6262

0.62975

0.66572

0.6714

0.67411

0.69624

0.70701

0.71005

0.72963

0.73839

0.7474

0.7629

0.7629

0.77649

0.82675

0.83553

0.85737

0.86708

0.87042

0.90427

0.9309S

0.94419

0.95318

0.96042

0.97439

0.99737

0.0096

0.00$

0.00322

0.0664

0.0114

0.0016

0.0564

0.166

0.006

0.00342

0.00114

0.00106

0.00232

0.0178

0.00498

0.0078

0.00296

0.042

0.00114

0.004

0.0092

0.0112

0.0076

0.011

0.00286

0.0592

0.0016

0.0718

0.0062

0.00164

0.00106

0.00322

0.0098

0.0066

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

0.0300

0.0300

0.03N

0.0300

0.0300

0.0300

0.0300

6.17E42

5.14E42

2.07E42

4.27E41

7.33E42

1.03E42

3.62E41

0.03N

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

3.86E42

2.20E42

7.33E43

6.81E43

1.49E42

1.14E41

3.20E42

S.OIE42

1.90842

2.70E41

7.33E43

2.57E42

5.91FA2

7.20E42

4.88E42

7.07E42

1.84E42

3.80E41

1.03E42

4.61E41

3.98E42

I.OSE42

6.81E43

2.07E42

6.30E42

4.24F 02

0.0300 1.07E+00

8.59E42

7.92E42

3.46E42

7.28E41

1.25E41

2.83E42

I.OSE+00

3.18E+00

1.25E41

7.16E42

2.53E42

2.37E42

5.21E42

4.12E41

1.17E41

1.84E41

7.18E42

1.03E+00

2.83E42

1.02E41

2.34E41

2.90E41

2.09E41

3.05E41

8.12E42

1.70E+00

4.61E42

2.15E+00

1.9 IFAI
5.12E42

3.34E42

1.02E41

3.16E41

2.19E.OI

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

5.296 E43

4.029 E43

7.079 E44

3.075 E41

9.095 E43

2.$76E44

3.785 E41

3.355E+00

4.810E43

1.573 E43

1.850FA4

1.614 E44

7.760 E44

4.716 E42
3.748 E43

9.232E43

1.3$ 0E43

2.812E41

2.097E44

2.636E43

1.395 E42

2.104E42

1.030FA2

2.178E42

1.507E43

6.528 E41

4.785 E44

1.000E+00

7.680E43

5.451 E44

2.301 E44

2.140E43

2.012 E42

9.363 E43

4.333 E41

3.797 E41

1886E41

3.300E+00

5.675 E41

9.996 E42

3.588E+00

1.066E+Ol

4.051 E41

2.320FAI

8.122E42

7.612E42

1.672E41

1.322E+00

3.753 E41

5.902E41

2.299841

3300E+00

9.061E42

3.242IAI
7.457 FAI
9.229 E41

6.647 E41

9.712E41

2.585 E41

5.405E+00

1.466 E41

6.806E+00

6.029F Ol

1.614 E41

1.052 FAI
3.216 E41

9.903 E41

6.803 E-OI

3.430 FAI
3.007 E41

1.256 E41

2.613E+00

4.493 E41

7.925 E42

2.845E+00

8.454E+00

3.211E41

1.839FAI

6.438E42

6.034E42

1.325 E41

1.048E+00

2.975 E41

4.677E41

1.822E41

2.615E+00

7.179E42

2.568E41

5.908 E41

7.312 FAI
S.265 E41

7.692E41

2.047E41

4.281 E+00

1.161 E41

5.390E+00

4.774 E41

1.278 E41

8.330IA2
2.546E41

7.842E41

S.387E41

0.95

0.96

0.96

0.96

0.96

0.98

0.98

0.98

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.01

1.01

2.54842

1.87E42

3.15E43

1.35Et00

3.99E42

1.01E43

1.27E+00

I.lIE+Ol

I.SSE42

S.OSE43

5.95FA4

5.18E44

2.49E43

133E41

1.2IE42

2.99E42

4.42E43

8.99E41

6.70E44

8.42E43

4.45E42

6.71E42

3.3 IE42

4.85E43

2.10E+00

1.54E43

3.17E+00
~ 2.43E42

1.72E43

7.24E44

6.72E43

6.30E42

2.91E42

2.01E42

1.48FA2

2.49E43

1.07E+00

3.16E42

7.98E44

I.OIE+00

8.84E+00

1.23E42

4.00E43

4.72E44

4.11E44

1.98E43

1.21E41

9.61E43

2.37E42

3.50E43

7.13FAI

5.3IE44

6.67E43

3.S3E42

5.3 IE42
2.62FA2

S.SSE42

3.84E43

1.66E+00

1.22843

2.S IE+00
1.92E42

1.36E43

5.73E44

S.32E43

4.99E42

2.31E42
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Energy

(Mev)

Probability Design Basis

Source

(Ci)

Case ¹5- c ~ad Failure
CMS-Rf-27A,B,f, ector Response

Cont.

Gap Conc.

Release

Fraction (uCi/cc)

27hdcB

QhD Det.

Response

(Red/hr)

27hdtB

Eff. 27hdtB

Rcsponsc

(Rad/hr)

27E

QhD Det.

Response

(Rad/hr)

QhD Dct.

Rcsponsc

(Rad/hr)

27E 27F

Response Response

(Rad/hr) (Red/hr)

Gale. No.: Nf-02-94-~ev 1

Prepared By: S. J. Haynes /94
page: 5.067

27F 27RtF

1.0108

1.0444

1.0765

1.08& 1

1.1032

1.1078

1.1166

1.1315

1.1625

1.1723

1.1824

1.1865

1.2288

1.2356

1.2737

1.3027

1.3243

1.3354

1.3406

1.3675

1.3722

1.4126

1.4216

1.4613

1.4642

1.4685

1.4728

1.501

1.5062

1.53

1.5337

1.5553

1.5738

1.6341

0.00108

0.0040$

0.00236

0.00358

0.009

0.0292

0.0166

0.0016

0.00214

0.009$

0.00166

0.00184

0.00144

0.00594

0.0136

0.001

0.0306

0.00132

0.00194

0.00148

0.00126

0.00264

0.00224

0.00122

0.00178

0.00188

0.0688

0.0132

0.00112

0.0332

0.0512

0.00152

0.0019

O.nntt2

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+ 07

6.0&28+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0828+07

6.082E+ 07

6.0&28+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

n.nlnn

6.94843

2.62842

1.52842

2.30842

5.78842

1.8&E41

1.07841

1.03842

1.38842

630&02
1.07FA2

1.18E42

9.25FA3

3.82842

8.74842

6.43FA3

1.97E41

8.4&FA3

1.25842

9.51843

8.10843

1.70842

1.44842

7.84843

1.14842

1.21842

4.42841

8.48842

7.20843

2.13841

3.29E41

9.77843

1.22842

$ .278.02

3.62842

1.41FAI

$ .3&FA2

1.28841

3.27841

1.06E+00

6.10841

S.95842

8.18842

3.77841

6.45M2
7. 17842

5.82E42

2.41841

5.70FAI

4.29842

1.34E+00

S.S IIA2
8.58842

6.69E42

5.71842

1.24841

1.06841

5.93842

8.67842

9.19842

3.378+00

6.61E41

5.62842

1.698+00

2.61E+00

7.84E42

9.90E42
4.42rs.nt

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.05

1.05

1.05

2.538844

3.730FA3

1.283 E43

2.983 E43

1.909842

2.018E41

6.S71E42

6.182E44

1.147E43

2.424842

7.01&E44

8.652844

5.489844

9.393843

5.081842

2.812844

2.706841

S.080844

1.102E43

6.5$ 0FA4

4.765
E44'.1S9843

1.56S 843
4.833844

1.031E43

1.154E43

1.550E+00

5.830842

4.208 E44

3.748841

8.932E41

8.044844

1.270843

2 443'.n2

1.126 E41

4.367841

2.58&FAI

3.959 FAI
1.0068+00

3.275E+00

1.873E+00

1.824841

2.491 E41

1.147E+00

1.957841

2.175 E41

1.747841

7.235841

1.694E+00

1.266841

3.919E+00

1.701 E41

2.506F 01

1.939 E41

1.655 E41

3.S39841

3.017841

1.675841

2A46841

2.5&9E41

9.494E+00

1.846E+00

1.569 E41

4.7038+00

7.2648+00

2.177E41

2.743 E41
1.2141'. t nn

8.911842

3.457841

2.049 FAI
3.134 E41

7.963841

2.593E+00

1.4&3E+00

1.444E41

1.972 E41

9.083841

1.549 E41

1.722 E41

13&3841

5.728841

1.341E+00

1.002841

3.103 E+00

1.347841

1.984 E41

1.535 E41

1.310841

2.&01 E41

23&&841

1.326E41

1.937FAI

2.050 E41

7.516E+00

1.461 E+00

1.242 E41

3.723E+00

5.750E+00

1.723841

2.171841
o.n tnt nt

1.01 7.89E44

1.01 1.16E42

1.01 '.96843
1.00 9.11843

1.00 5.82842

1.00 6.14841

1.00 2.00FAI

1.00 1.88843

1.00 3.42E43

1.00 7.23842

1.00 2.09E43

1.00 2.57843

1.00 1.62843

1.00 2.76842

0.99 1.47E41

0.99 8.05E44

0.99 7.63841

0.99 1.43FA3

0.99 3.09843

0.99 I.S3843

0.99 1.33E43

0.99 S.94E43

0.99 4.30843

0.99 1.30843

0.99 2.77E43

0.99 3.10E43

0.99 4.168+00

0.99 I.SSE41

0.99 1.12E43

0.98 9.83841

0.9$ 2.34E+00

0.98 2.08843

0.98 3.2&843
n.ott rt.27tt nl

6.25E44

9.16FA3

3.14E43

7.21E43

4.61E42

4.86841

I.SSE41

1.4&FA3

2.71843

S.72E42

1.65843

2.04843

1.2&E43

2.19842

1.16E41

6.37E44

6.04841

1.13843

2.45843

1.45843

I.OSE43

4.71E43

3.40E43

1.03E43

2.19843

2.45843

3.29E+00

1.23841

8.&5E44

7.7&E41

1.858+00

1.65E43

2.60843
4.ontt n2
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Isotope Energy

(MeV)

Pmbability Design Basis

Source

(Ci)

Gap

Release

Fraction

Case ¹5- .. Clad Failure
CMS-RE-27A,B,E, tector Response

Cont.

Conc.

(uCi/cc)

27h&B

QhD Det.

Response

(Red/hr)

27AAB

27A&B

Response

(Red/hr)

27E

@AD Dct.

Response

(Red/hr)

Gale. No.: NE-02-S~ I rev 1

Prepared By: S. J. Hayne~194
pagiP5.068

~k ~w
8 /yA

27F 27E&,F

@AD Dct. EK 27E 27F

Response Rcsponsc Response

(Rad/hr) (Rad/hr) (Rad/hr)

1.6438

1.6675

1.6769

1.6838

1.692

1.6937

1.7213

1.7776

1.7882

1.8107

1.8375

1.8397

1.8685

1.8798

1.9034

1.9391

1.9666

1.9986

2.0122

2.021

2.0465

2.1006

2.16

2.1958

2.2802

2.3774

2.401

2.5979

2.6453

2.7509

2.7821

2.7938

2.$ 196

2.8533

0.00338

0.00128

0.0014

0.00132

0.0026

0.0438

0.00224

0.0076

0.00106

0.0014

0.00118

0.003 S

0.00196

0.00158

0.0104

0.0064

0.00132

0.00118

0.0156

0.00244

0.00262

0.0094

0.00528

0.00128

0.00204

0.008

0.0072

0.00108

0.0042

0.00124

0.0076

0.0068

0.00132

0.0024

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300 .

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

2.17FA2

8.23E43

9.00E43

8.48E43

1.67E42

2.81E41

1.44E42

4.88E42

6.81E43

9.00E43

7.58E43

2.2$ E42

1.26E42

1.02E42

6.68E42

4.11FA2

8.48E43

7.58E43

1.00E41

1.57E42

1.68FA2

6.04E42

3.39FA2

$ .23E43

1.31FA2

5.14E42

4.63FA2

6.94E43

2.70E42

7.97E43

4.88E42

4.37FA2

$ .48843

I.S4E42

1.83E41

7.02842

7.71E42

7.30E42

1.44E41

2.43E+00

1.26E41

4.41E41

6.18E42

8.25E42

7.05E42

2.09E41

1.19E41

9.64E42

6.4IE41

4.01E41

8.39E42

7.61E42

I.OIE+00

I.S9E41

1.72E41

6.28E41

3.60E41

8.83E42

1.44E41

5.84E41

S.29E41

8.41E42

3.32E41

1.01E41

6.24E41

5.60E41

1.09FAI

2.0 1 E41

1.06

1.06

1.06

1.06

1.06

1.06

1.06

1.07

1.07

1.08

1.0$

1.08

1.08

1.08

1.09

1.09

1.10

1.10

1.10

1.10

1.11

1.11

1.12

1.13

1.14

1.15

1.15

1.17

1.1$

1.19

1.19

1.19

1.19

1.19

4.212 E43

6.119E44

7.355 E44

6.562E44

2.S56FA3

7.262E41

1.927E43

2.304E42

4.505 E44

8.020E44

5.773 E44

S.085 FA3

1.617E43

1.057E43

4.672FA2

1.800E42

7.827E44

6.347E44

1.115 E41

2.736E43

3.211 E43

4.209 E42

1.367842

8.204 E44

2.159FA3

3.454 E42

2.817E42

6.832E44

1.056 E42

9.567E44

3.625 E42
2.910E42

I.IOSE43

3.685 E43

5.024E41

1.922FAI

2.109E41

1.994 E41

3.940E41

6.643E+00

3.434 E41

1.191E+00

1.667E41

2.219 FAI
1.888 E41

5.606 E41

3.171E41

2.567E41

1.703 E+00

1.061E+00

2.208 E41

1.995 E41

2.648E+00

4.154 E41

4.497 E41

1.640E+00

9.384 E41

2.299 E41

3.753 E41

1.512E+00

1.369E+00

2.159 E41

8.496 E41

2.573 E41

1.588E+00

1.424E+00

2.782 84 I

5.095 E41

3.977 E41

1.52IE41

1.670 E41

1.$ 79E41

3.119E41

5.259E+00

2.719 E41

9.425 E41

1.319E41

1.757E41

1.495 E41

4.438E41

2.510E41

2.032 E41

1.348E+00

8.398 E41

1.748 E41

1.579E41

2.097E+00

3.289 E41

3.560E41

1.299E+00

7.428 E41

1.820E41

2.971 E41

1.197E+00

I.084E+00

1.709 E41

6.726 E41

2.036 E41

1.257E+00

1.128E+00

2.202 8-O I

4.033 E41

0.9$

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.92

0.92

1.07FA2 8.47FA3

I.SSE43 1.23E43

1.86IA3 1.47E43

1.66E43 1.3 IFA3

6.45E43 S. I IE43

1.83E+00 1.45E+00

4.84E43 3.83E43

S.70E42 4.51E42

I.I IE43 8.81FA4

1.96E43 I.SSE43

1.40E43 I.I IE43

1.22E42 9.68E43

3.87E43 3.07E43

2.S3E43 2.00843

I.IOE41 8.74E42

4.23E42 3.35E42

1.82E43 1.44E43

1.47E43 1.16E43

2.S8E41 2.04E41

6.32E43 S.OOE43

7.34E43 5.81FA3

9.61E42 7.61E42

3.06E42 2.42E42

1.82E43 IA4E43

4.72E43 3.74E43

7.39FA2 S.SSE42

6.02FA2 4.76E42

1.41E43 1.12E43

2.16FA2 1.71 E42

1.91E43 1.51E43

7.14FA2 S.65E42

S.73E42 4.53E42
2.176-03 l.72E43
7.23E43 5.72E43
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Isotope Energy

(Mc't/)

Probability Design Basis

Source

(Ci)

Gsp

Release

Fraction

Case 0'5- 2~lad Failure

CMS-RE-27A,B,E,detector Response

Cont. 27A&B 27h&B

27h&B

Response

(Rad/hr)

QAD Dct.

. Response

(uCi/cc) (Rad/hr)

27E

QAD Det

Response

(Rad/br)

Gale. No.: NE-02-94~rev 1

Prepared By: S. J. Hayne 5/94
page: 5.069

a/cr psM~~
27F 27E&F

QAD Det. EK 27E 27F

Rcsponsc Response Response

(Rad/hr) (Radlhr) (Rsd/hr)

Xe-131m

Xe-133 *

Xe-133m

Xc-13S

2.8662

2.8787

3.0179

3.0292

3.1073

3.1403

3.1721

3.2198

3.3617

3.3711

3.3999

3.5329

3.5839

3.7178

3.732S

3.7814

3.8274

3.8427

3.9018

3.923

3.9655

3.9775

3.996

4.048

4.3411

4.4892

2.1811

0.16393

0.079621

0.080997

0.1777

0.23322

0.1582

0.24979

0.0174

0.00324

0.00254

0.0027

0.00194

0.0104

0.001

0.00428

0.0104

0.0062

0.00136

0.0134

0.00258

0.0084

0.00138

0.00132

0.00138

0.0011

0.00134

0.00414

0.00208

0.0027

0.00142

0.00116

0.00104

0.00134

0.0711$

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.002165

036483

0.000712

1.902E+08

1.902E+08

1.902E+08

0.103 6.044E+06

0.002886

0.899

4.723 E+ 07

4.723 E+ 07

0.0196 9.762E+05

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.12E41

2.08E42

1.63E42

1.74E42

1.25FA2

6.68E42

6.43FA3

2.75E42

6.68E42

3.98E42

8.74E43

8.61E42

1.66E42

5.40FA2

8.87E43

8.48E43

8.87FA3

7.07IA3

8.61E43

2.66E42

1.34E42

1.74E42

9.13E43

7.45E43

6.68FA3

8.61E43

4.57FAI

2.02E43

4.35E42

7.33E+00

1.43FA2

6.58E42

I 44E42

4.49E+00

1.46E+00

2.73E41

2.22E41

2.36E41

1.72E41

9.29FAI

8.99FA2

3.88E41

9.68E41

5.78E41

1.28841

1.29E+00

2.50E41

8.32841

1.37E41

1.32FAI

1.39E41

1.11E41

1.37E41

4.24E-OI

2.1SFAI

2.79E41

1.47E41

1.21E41

1.13E41

1.48E41

4.88E+00

8.79E43

1.86E48

5.66E46

4.72E44

1.96E41

I.IOE43
2.10E+00

1.19

1.19

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.18

1.18

1.16

1.16

1.15

1.14

1.14

1.12

1.12

1.11

1.10

1.10

1.09

0.98

0.91

1.12

0.70

0.73

1.02

1.05

1.00

1.04

1.943 E41

6.762E43

4344E43

4.91SE43

2.577 E43

7.454 E42

6.933 E44

1.282E42

7.765 E42

2.765 FA2

1.337E43

1.307E41

4.888E43

5.213 E42

1.410E43

1.290 E43

1.408 E43

8.970 FA4

1.320E43

1.265 E42

3.186E43

5.330E43

1.479 E43

9.846E-04

7.395 E44

1.161E43

2.502E+00

1.777 E45

5.678F 10

3.027E45

6.886E46

1.350E42

1.580E45

9.793 E+ 00

3.704E+00

6.917E41

S.SSSE41

5.954E41

4.346 FAI
2.346E+ 00

2.270 EOI

9.808 E41

2.448E+00

1.462E+00

3.225 FAI
3.2S4E+ 00

6.324 FAI
2.107E+ 00

3.469 E41

3.347E41

3.524 E-OI

2.$ 17E41

3.464 E41

1.074E+00

5.432 E41

7.065 E41

3.726 E41

3.06SE41

2.873 E41

3.780E41

1.273 E+0 1

2.649 E41

1.479 E-02

2.51 IE+ 00

1.070E42

2.233E+00

3.727E42

2.136E+ 01

2.932E+00

5.476 E41

4.423 FAI
4.713 E41

3.440E41

1.857E+00

1.797 E41

7.763 FAI
1.938E+00

1.158E+00

2.5S3E41

2.S76E+00

5.006IAI
1.668E+00

2.746 E41

2.649 E41

2.790 E41

2.230 E41

2.742E41

8.501 E41

4.300E41

5.592 E41

2.949 E41

2.429 E41

2.274 E41

2.992FAI

1.008 E+0 1

2.096 E41

1.169 E42

1.986E+00

8.462 E43

1.767E+00

2.948 E42

1.691E+0l

0.92 3.81 E41

0.91 1.31E42

0.90 8.21E43

0.90 9.30E43

0.89 4.82E43

0.88 1.3 8E41

0.88 1.28E43

0.87 2.35E42

0.84 1.37E41

0.84 4.89E42

0.83 2.34E43

0.80 2.24E41

0.79 8.28E43

0.76 8.65E42

0.75 2.3 IE43

0.74 2.10E43

0.72 2.25E43

0.72 1.43E43

0.70 2.09E43

0.69 1.97842

0.68 4.94E43

0.67 8.21E43

0.67 2.28E43

0.65 1.49E43

0.52 9.98E44

0.45 I 46FA3

0.96 5.59E+00

3.02E41

1.04E42

6.50E43

7.36E43

3.82E43

1.09E41

1.02FA3

1.86E42

1.09E41

3.87E42

I.SSE43

1.77FAI

6.56E43

6.84E42

1.83E43

1.66E43

1.78E43

1.13E43

1.6SE43

1.56E42

3.91E43

6.50FA3

I.SOE43

1.18E43

7.90E44

1.16E43

4.42E+00

0.98

0.93

0.82

0.98

0.97

0.99

0.97

5.25E-04 4. I5E44

5.98E44 4.73E-04

1.5 IE+Ol 1.19E+01

1.50E44 1.19E44

1.42E41 1.13E41

S.3 IE44 4.20E44

9.30E+Ol 7.36E+01
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Case 45- . Clad failure
CMS-RE-27A,B,E tector Response

Calc. No.: NE-02-9w rev 1

Prepared By: S. J. Hayne 5/94
page: 5.070

~V~zK/sy

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Rclcase

Fraction

Cont.

Conc.

(uCi/cc)

27AdrB

QAD Dct.

Response

(Rad/hr)

27A8r,B

EK 27AdtB

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/br)

27F

QAD Det.

Response

(Red/hr)

27EdtF

27E 27F

Response Response

(Rad/hr) (Rad/br)

Xc-135m

Xc-137

Xe-138

0.35839

0.40799

0.60819

0.68433

0.002203

0.003578

0.028948

0.002093

4.723E+07

4.723E+07

4.723E+07

4.723E+07

0.298

0.39335

0.45549

0.84895

0.98225

1.1193

1.2732

1.5768

1.6125

1.7834

2.8498

1.4906

0.15375

0.24256

0.25831

0.28251

0.33528

0.37144

0.39643

0.40136

0.43449

0.50022

0.53007

0.53776

0.55595

0.56853

0.58884

0.6S40$

0.86582

0.001167

0.001381

0.307

0.00614

0.002057

0.001053

0.002241

0.001013

0.001228

0.004083

0.001811

0.01315

0.059535

0.034965

0.315

0.004284

0.001071

0.005009

0.063

0.021735

0.20318

0.003622

0.00252

0.001166

0.001166

0.003055

0.001228

0.001449

0.002961

1.6S6E+08

1.656E+08

1.6S6E+08

1.656E+08

1.656E+08

1.656E+08

1.6S6E+08

1.656E+08

1.656E+OS

1.656E+0$

1.656E+08

1.656E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+08

I.S06E+0$

I.S06E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+0$

1.506E+08

1.506E+08

I.S06E+08

I.S06E+08

I.S06E+08

I.S06E+08

I.SO6E+08

0.52656 0.80997 3.905E+07

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

1.10&02

1.79E42

IA4841

1.04&02

3.34E+00

2.04E42

2.42E42

5.37E+00

1.07E41

3.60E42

1.84FA2

3.92842

1.77FA2

2.15E42

7.14842

3.17E42

230E41

9.47E41

5.56E41

5.01E+00

6.82E42

1.70E42

7.97FA2

I.OOE+00

3.46FAI

3.23E+00

5.76E42

4.01E42

1.86E42

1.86842

4.86&02

1.95E42

2.31E42
4.71842

1.34842

2.84E42

5.83E41

4.77E42

1.28E+01

4.76843

1.02E-02

2.93E+00

1.73E41

6.70E42

3.88E42

9.39E42

5.29E42

6.54E42

2.37E41

I.5 IE41
6.53E41

1.99E42

7.47E42

8.ISE41

1.47E42

5.65E43

3.29E42

4.75E41

1.68FAI

1.79E+00

4.97E42

4.03E42

1.92E42

2.05E42

S.SSE42

2.37E42

3.15E42

8.49E42

1.00

1.00

0.99

1.00

0.99

1.01

1.00

0.99

1.01

1.01

1.01

1.02

1.05

1.05

1.07

1.19

1.04

1.00

1.05

1.03

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

1.00

I.OI

1.473 E44

5.072 E44

8.333 FA2

4.979 E44

4.222E+01

9.807E45

2.473 E44

1.556E+01

1.87SE42

2.436E43

7.214 E44

3.754 E43

9.842E44

1.475 E43

1.815E42

5.706 E43

1.563 E41

1.884 E42
4.362E42

4.210E+00

1.022E43

9.629 E45

2.620E43

4.757E41

5.804E42

5.795E+00

2.833E43

1.600 E43

3.532E44

3.765 E44
2.686 E43

4.582 E44
7.272 E44
4.03$ F 03

8.168E42

I.5 ISFAI
1.910E+00

1.530 E41

4.982E+01

3.485 E42

5.645 E42

1.431E+Ol

S.SOOE41

2.094E41

1.190E41

2.790 E41

1.464 E41

1.803 E41

6.406 E41

3.841 E41

1.830E+00

7.416 E41

7.9S9E41

7.825E+00

1.196F Ol

3.684 E42

1.930E-OI

2.594E+00

9.058 E41

9.105E+00

2.238 E41

1.551 E41

7.195E42

7.276 E42
1.927 E41

7.916 E42
1.016 E-O I

2.700 E41

6.466 E42

1.199 FAI
1.514E+00

1.213 E41

3.948E+01

2.759 E42

4.469 E42

1.133E+Ol

4.356E41

1.658E41

9.422 E42

2.209 E41

1.159E41

1.427E41

5.072E41

3.041 E41

I 449E+00

5.866 E41

6.322E41

6.193E+00

9.464 E42

2.916 E42

1.528 E41

2.054E+00

7.171E41

7.208E+00

1.772 E41

1.229 E41

5.703 E42

5.768 E42

1.528 E41

6.276 E42
$ .053 E42
2.13$ E-OI

0.95

0.95

0.99

1.00

0.97

0.96

0.95

0.95

1.02

I.OI

1.00

0.99

0.98

0.98

0.98

0.92

0.99

0.99

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.97

0.97

0.98

0.98

0.98

1.00

1.02

6.83E44

1.30FA3

7.30E+01

6.03E42

7.61E43

2.19E43

I.OSE42

2.54E43

3.80E43

4.49E42

1.12E42

4.17FAI

6.95E41

4.31FAI

3.80E+Ol

7.83E43

5.96E44

1.46FA2

2.47E+00

2.9SE41

2.80E+01

1.24E42

6.03E43

1.29E43

1.32E43

9.18E43

1.52E43

2.34E43

1.30E42

5.41E44

1.03E43

S.78E+Ol

4.77FA2

6.03E43

1.74E43

8.57E43

2.01E43

3.00E43

3.55E42

8.86E43

3.30E41

S.SOE41

3.41E41

3.01E+01

6.19E43

4.72E44

1.16E42

1.96E+00

2.36841

2.2IE+Ol

9.80E43

4.78E43

1.03E43

I.OSE43

7.28E43

1.20E43

1.$ 6E43

1.03E42

8.53E44 6.75E44

2.57E43 2.03E43

2.73E41 2.17E41

1.60E43 1.27E43

1.61E+02 1.28E+02
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Isotope

Con. Vol~

27A Cone Factor

27B Cone Factor

Release Free.

Probability Design Basis

Source

Energy

(McV)

(Ci)

0.86935

0.89687

0.91251

0.91713

0.93636

0.94125

1.0939

1.0988

1.1022

1.1143

1.1416

1.1454

1.$ 718

1.6146

1.7683

1.812$

1.8509

1.9254

2.0048

2.0158

2.0792

2.2523

2.3219

2.4753

2.4976

1.1186

1.506E+08

1.506E+08

1.5068+08

1.5068+08

1.5068+08

1.506E+08

1.506E+08

1.506E+08

I.S068+08

I.S06E+08

I.S06E+08

I.S068+08

I.S06E+08

1.506E+08

I.S068+08

1.5068+08

18068+08

1.5068+08

1.506E+08

1.5068+08

1.506E+08

1.5068+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

0.006206

0.001323

0.003276

0.009198

0.001355

0.002299

0.004095

0.002142

0.001071

0.014742

0.005134

0.001323

0.002646

0.002363

0.16727

0.001796

0.014238

0.005639

0.05355

0.12254

0.014427

0.022869

0.006206

0.003119

0.001733

0.026586

5.68E+09 ctnaa3

0.00856

0.00973

0.02

Case P5- ~lad Failure
CMS-RE-27A,B,Eggbtector Response

27AdrB

QAD Det.

Response

(Rad/hr)

27A/reBCont.

Gap Conc.

Release

Fractton (uCt/cc)

278

27hdcB

Response

(Rad/hr)

QAD Dct.

Response

(Red/hr)

1.79E41

3.92842

9.88842

2.79E41

4.20E42

7.16E42

1.48841

7.75E42

3.89842

5.40841

1.93E-OI

4.98842

1.38841

1.26841

9.668+00

1.06E41

8.56841

3.51841

3.468+00

7.958+00

9.57841

1.61E+00

4.45841

2.34FAI

1.31841

9.78E41

5.680E41

1.245841

3.130FAI

8.831841

1.324 E41

2.257 E41

4.S47E41

2.387841

1.196E41

1.661E+00

S.$ 93 E41

1.523 E41

3.817 E41

3.471841

2.610E+Ol

2.848841

2.2898+00

9.303 E41

9.070E+00

2.083E+Ol

2.5018+00

4.175 E+00

I.ISSE+00

6.048FAI

3.380841

3.004E+00

0.0300 9.88E42

0.0300 2.11842

0.0300 5.21FA2

0.0300 1.46841

0.0300 2.16842

0.0300 3.66842

0.0300 6.S2E42

0.0300 3.41842

0.0300 1.70842

0.0300 2.3SE41

0.0300 8.17842

0.0300 2.11FA2

0.0300 4.21E42

0.0300 3.76FA2

0.0300 2.668+00

0.0300 2.868-02

0.0300 2.27841

0.0300 8.97E42

0.0300 8.52841

0.0300 1.958+00

0.0300 2.30841

0.0300 3.64841

0.0300 9.88842

0.0300 4.96842

0.0300 2.76E42

0.0300 4.23FAI

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.05

1.05

1.07

1.08

1.08

1.09

1.10

1.10

1.11

1.13

1.14

1.16

1.16

1.01

SUM

1.781842

8.342844

5.202843

4.123842

9.136E44

2.644843

9.710843

2.669FA3

6.6S9F 04

1.281841

1.590E-02

1.059 E43

6.091 E-03

4.973F 03

2.7SOE+01

3.270E43

2.094841

3.437842

3.244E+00

1.7058+01

2.437E41

6.603 E41

5.014842

1.350E42

4.196843

4.181E41

6.0038+02

27A ~ 5.138

27B ~ 5.841

Red/hr

Red/hr

Gale. No.: NE-02-9~~rev 1

Prepared By: S. J. Haynes15/94
page: 5.071

278&F27F

QAD Det.

Response

(Rad/hr)

27E 27F

Rcsponsc Response:

(Rad/hr) (Rad/hr)

Eff.

5.72E42

2.65E43

1.65842

1.31841

2.88843

8.34E43

4.53E42

2.10E43

1.30E42

1.03841

2.28843

6.60E43

2.35842

6.44E43

1.61843

3.08E41

3.81842

2.S4843

1.2SE42

I.OIE42

5.39E+01

6.31E43

3.98E41

6.41842

5.93E+00

3.12E+Ol

4.41E41

1.15E+00

8.67842

2.26E42

7.01843

1.27E+00

4.499 E-OI

9.862E-02

2.479E41

6.993841

1.048841

1.787 E41

3.600E41

1.&90E41

9.470E42.

1.315 E+00

4.665 E41

1.206 E-OI

3.021 E41

2.748 E41

2.066E+01

2.255 E41

1.$ 12E+00

7.365 E41

7.1808+00

1.649E+Ol

1.980E+00

3.305E+00

9.145 E41

4.788 E41

2.676841

2.378 E+ 00

1.02

I.OI

1.01

1.01

1.01

1.01

2.96E42

8.14E43

2.04FA3

1.00

1.00

1.00

3.90E41

1.00

1.00

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.95

0.95

4.8 IE42
3.21FA3

1.57E42

1.28E-02

6.81E+Ol

7.98843

5.03841

8.10842

7.508+00

3.94E+Ol

5.57E41

1.46E+00

I.IOFAI
2.8$ E42
8.85E43

1.27E+00

1.85E+03 1.46E+03

I.SSE+03 Rad/hr

1.47E+03 Rad/hr

27E ~

27F ~
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Isotope Energy

(MeV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27AdtB

QAD Dct.

Response

(Red/hr)

27A&,B

EK 27hdcB

Rcsponsc

(Red/hr)

27E

QAD Det.

Response

(Red/hr)

Case P6- . Clad Failure
CMS-RE-27A,B,E tector Response

27F

QAD Dct.

Response

(Red/hr)

27Ed'cF

EK 27E 27F

Response

(Rad/hr)

Response

(Rad/br)

Calc. No.: NE-02-9~ rev 1

Prepared By: S. J. Hayne 5/94
page: 5.072

~/ct ~>M~
+//+sy

0.080183

0.17721

0.2843

0.32578

0.36448

0.50299

0.63697

0.6427

0.72289

0.32939

0.1472

0.1833

0.2S48

0.2627

0.284$

0.3165

0.3635

0.3878

0.4168

0.4319

OA46

0.4739

0.4785

0.4882

0.5059

0.52265

0.5355

0.$ 4

0.5471

0.6

0.6208

0.6212

0.63022

0.026182

0.00264$

0.060521

0.002507

0.81164

0.003605

0.072605

0.00219S

0.018025

0.002304

0.002369

0.001382

0.001875

0.01441

0.00720S

0.001382

0.00493 S

0.002961

0.004738

0.004836

0.006021

0.001777

0.0014& 1

0.00414 S

0.050337

0.16088

0.005231

0.001086

0.012535

0.001382

0.003948

0.015792

0.13719

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A66E+07

3.466E+07

3A66E+07

3.466E+07

3.466E+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

1.12FAI

1.13FA2

2.5&FAI

1.07B4)2

3.46E+00

1.54FA2

3.IOFAI

9.36B43

7.69E42

9.83 F43
1.45FA2

8A4FA3

1.14FA2

8.&OB4)2

4.40B4)2

8.44FA3

3.01FA2

I.SIFA2

2.89FA2

2.95FA2

3.67E42

1.0&FA2

9.04FA3

2.53FA2

3.07E41

9.82B41

3.19FA2

6.63FA3

7.65802

8.44E03

2.41EO2

9.64FA2

8.37FAI

3.20FA7

1.73E4)3

2.12BOI

1.24E02

5.12E+00

5.03E4)2

1.54E+00

4.69E4)2

433E4I
I.I7FA2

5.60BO4

1.07E43

4.65B03

3.93FA2

2.54FA2

6.45FA3

3.09M@

2.13E42

3.90FA2

4.22FA2

S.SSE4)2

1.&OB42

1.53&9
4.41FA2

7.14FAI

2.49E+00

S.SSE4)2

I.&IE4)2

2.14FAI

2.74E42

8.13FA2

3.26FAI
2.87E+ 00

0.71

1.02

1.02

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.01

1.03

1.04

1.03

1.02

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

2.539 FAS

1.994 E45

5.579E42

1.330E4)4

1.771E+Ol

7.653 E4)4

4.761 FAI
4.393 E44
3.33IBO2

I.ISIFA4

8.183&06

9.298 FA6

533&E45

3.561 E43

1.13&E43

5.439 FAS

931&FA4

3.&4&FA4

1.12&BO3

1.247FA3

2.03&FA3

1.93&E4)4

1.367FA4

1.105 FA3

2.173E41

2.421E+ 00

2.704 F43
1.186 B4)4

1.620FA2

2.286 FA4

1.959FA3

3.13&FA2

2.406 E+ 00

1.794 FAI
3.963 E4)2

1.703E+00

8.34IFA2

3.065E+Ol

2.224 BOI

4.973E+00

1.5 ISFAI

1.388E+00

7.767E4)2

2.796 B02

2.163FA2

4.574 E4)2

3.660E41

2.032E4I

4.443 E42

1.859FAI

1.193 FAI
2.046 FAI
2.156FAI

2.759 FAI
8337FA2

7.164FA2

2.034 FAI
3.101E+00

9.88&E+00

3.226IA I

6.709 E~
7.774 FAI
9.024 FA2

2.646 FAI
1.059E+00

9.314E+00

1.41&FAI
3.135 E42

1.34&E+00

6.603 FA2

2.426E+Ol

1.761 E41

3.942E+00

1.201 FAI
1.100E+00

6.14&FA2

2.211 FA2

1.712E4)2

3;620 FA2

2.896FAI

1.60&B41

3.516FA2

1.471FAI

9.443 E4)2

1.620 BOI

1.707FAI

2.184 FAI
6.759 FA2

5.672FA2

1.611 FAI
2.456E+00

7.83$ E+00

2.556 E-O I

5.3 ISFA2

6.162EOI

7.155 E42
2.09&FAI
8.399FAI

7.384 E+ 00

0.88

0.98

0.96

0.96

0.95

0.96

0.99

1.00

1.01

0.95

1.01

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.96

0.97

0.97

0.97

0.97

0.99

0.99

0.99

0.99

1.16E42

4.39FA4

4.22FAI

8.56E44

1.01E+02

3.2&E43

1.52E+00

1.42EO3

1.08E4)1

7.25B4)4

1.39FA2

3.47B44

3.34FAI

6.78E-04

7.9&E+01

2.60FA3

1.21E+00

1.12FA3

8.54FA2

5.74FA4

4.0&EO4 3.23FA4

I 77FA4 I 40B44

5.0&FA4 4.02FA4

3 12FA2 2 47FA2

8.58E43 6.79FA3

3.60844 2.&5E4)4

5.32FA3 4.21FA3

2.05FA3 1.62B43

S.62FA3 4.4$ FA3
6.05FA3 4.79FA3

9.63FA3 7.62B43

8.89FA4 7.04FA4

6.22B04 4.92FA4

4.94E43 3.91FA3
9. I5E41 7.24FAI

9.42E+00 7.46E+00
9.99E4)3 7.92FA3
4.3 IFA4 3.42FA4

5.71E42 4.57FA2
7.$ 4FA4 5.97E44
6.31FA3 S.OI FA3
1.01FA I 8.01FA2

7.72E+00 6.12E+00
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Case 46- a~lad Failure

CMS-RE-27A,B,E,detector Response
Caic. No.: NE-02-9a~rev 1

Prepared By: S. J. Hayne~5194
page: 5.073

vfrp~
Isotope Energy

(McV)

Probability

Cont.

Design Basis Gap Conc.

Source Rclcase

(Ci) Fraction (uCi/cc)

27hdtB

QhD Dct.

Response

(Red/hr)

27h&,B

Eff. 27h&B

Response

(Rad/hr)

27E

QhD Det.

Response

(Rad/hr)

27F 278&F

QhD Dct.

Response

(Rad/hr)

278 27F

Response Response

(Rsd/hr) (Rad/hr)

0.6506

0.659

0.66769

0.6698

0.6716

0.727

0.7272

0.7285

0.764$

0.77261

0.7802

0.784$

0.8098

0.$ 122

0.8633

0.8768

0.9103

0.9276

0.95455

0.9&37

1.0347

1.136

1.1434

1.1474

1.1732

1.2727

1.2907

1.2953

1.2976

1.3178

1.3721

1.3986

1.4426

1.4768

0.026649

0.003948

0.987

0.04935

0.052311

0.031584

0.021714

0.010&57

0.003948

0.76196

0.012338

0.004244

0.028623

0.056259

0.005823

0.010758

0.009179

0.004145

0.18062

O.OOS 626

0.004738

0.02961

0.013522

0.002764

0.010857

0.001777

0.011351

0.01974

0.008883

0.001184

0.024675

0.071064

0.014213

0.001352

3.4668+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3A668+07

3.4668+07

3.466E+07

3.466E+07

3A668+07

3.466E+07

3.466E+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3.466E+07

3.4668+07

3.4668+07

3A668+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3A668+07

3A66E+07

3.466E+07

3.4668+07

3A668+07

3.4668+07

3.466E+ 07

3.466E+07

0.0200

0.0200

1.63E41

2.4IFA2

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

3.01841

3.19841

1.93FAI

1.33841

6.63842

2.41842

0.0200 4.658+00

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

7.53842

239FA2
1.75E41

3.43841

335842
637FA2
5.60842

2.53842

0.0200 1.108+00

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

3.43E42

2.89842

1.81841

8.2SFA2

1.69FA2

6.63842

1.08842

6.93842

1.20E41

5.42 FAR

7.23843

1.51841

4.34841

&.678-02

8.25843

0.0200 6.028+00

5.77841

8.66E42

2.198+01

I.IOE+00

1.178+00

7.64841

5.25841

2.63E41

1.00841

1.968+01

3.21841

1.11841

7.72841

1.52E+00

1.66841

3.12841

2.76841

1.27841

5.71E+00

1.84841

1.62E41

1.118+00

S.0&841

1.04E41

4.19E41

7.44E42

4.82841

8.42841

3.80841

5.14E42

1.128+00

3.298+00

6.&IE41

6.65842

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

I.OI

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.04

1.04

9.381842

2.086843

1.3218+02

3.314E41

3.733841

1.472FAI

6.960FA2

1.761&02

2.444843

9.203E+ 01

2.43&E42

2.902 E43

1.362841

5.276841

5.974843

2.070842

1.563 E42

3.24&FA3

63538+00

6.365843

4.738843

2.019FAI

4.236842

1.776843

2.829842

8.231844

3.407842

1.035841

2.099FA2

3.790844

1.736E41

1.4708+00

6.14 1 E-02

5.704 E44

I.&S9E+00

2.786 E41

7.0$ 1E+01

3.535E+00

3.7578+00

2.4448+00

1.6818+00

8.421E41

3.206841

6.2498+01

1.021E+00

3.532E41

2.4548+00

4.838E+00

5.296E41

9.925841

8.752841

4.01&E41

1.795E+Ol

5.733841

S.034E41

33858+00

1.5548+00

3.1&5E41

1.272E+00

2.212841

1.427E+00

2.4898+00

1.121E+ 00

1.511841

3.241E+00

9.460E+00

1.933 E+ 00

1.869F Ol

1.4748+ 00

2.209 E41

5.5898+01

2.802E+00

2.9788+00

1.937E+00

1.332E+00

6.673841

2.540E41

4.9518+ 01

8.091841

2.798841

1.9448+ 00

3.832E+00

4.194841

7.860841

6.930 E41

3.182841

1.421E+01

4.540841

3.985841

2.6&OE+00

1.230E+00

2.521841

1.007E+00

1.751841

1.130E+00

1.9708+ 00

8.878E41

1.196841

2.566E+00

7.4898+00

I.S31E+00

1.480E41

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

3.02E41

6.71E43

4.25E+02

1.06E+00

1.208+00

4.76E41

2.25841

5.64842

7.&OE43

2.948+02

7.77FA2

9.24 FAG

4.33E41

1.68E+00

1.92842

6.65842

4.95E42

1.03842

2.00E+01

1.99842

1.47E42

6.12841

1.2&E41

5.37FA3

8.43E42

2.37E43

9.79FA2

2.97E41

6.02E42

1.0&FA3

4.83FAI

4.068+00

1.66E41

1.53E43

2.40E41

5.32843

3.378+02

8.44E41

9.51841

3.77FAI

1.78841

4.47E42

6.18843

2338+02
6.15842

7.32FA3

3.43E41

1.33E+00

1.52E42

5.26FA2

3.92E42

8.13FA3

I.S&E+Ol

1.57842

1.16E42

4.84841

1.02E41

4.2$ FA3

6.68842

1.88843

7.7SE42

2.3SE41

4.77E42

8.56E44

3.83841

3.22E+00

1.31E41

1.21 E43
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Case ¹6- 5~lad Failure
CMS-RE-27A,B,E~tector Response

Calc. No.: NE-02-94- rev 1

Prepared By: S. J. Hayne 5l94
page: 5.074

s jg

Isotope Energy

(MeV)

Probability Design Basis

Soutcc

(Ci)

Gap

Release

Fraction

Cont.

Conc.

(uCi/cc)

27hdtB

QAD Dct.

Response

(Rad/hr)

27hdtB

EK 27AAB

Response

(Red/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F

QAD Dct.

Response

(Rad/hr)

278drF

EK 27E

Response

(Rad/hr)

Response

(Rad/hr)

1.7575

1.9211

2.0022

2.086$

2.1727

2.2232

2.3905

1.0146

0.002961

0.011844

0.010857

0.002369

0.001974

0.001184

0.001678

0.031946

3.466E+07

3.466E+07

3A668+07

3.466E+07

3.466E+07

3.466E+07

3.4668+07

3.4668+07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

1.81842

7.23842

6.63E42

1.4S 842
1.20842

7.23843

1.02842

1.9S 841

1.70E41

7.37841

7.01E41

1.58E41

1.35E41

8.23842

1.23E41

1.078+00

1.07

1.09

1.10

1.11

1.12

1.13

1.15

1.01

3.287843

5.805 E42

5.112E42

2.528843

1.823 E43

6.724 E44

I 449843

2.116FAI

4.601841

1.9528+00

1.838E+00

4.118841

3.522841

2.143841

3.183841

3.340E+00

3.642FAI

1.5458+00

1.455E+00

3.260841

2.7SSF Ol

1.697841

2.519841

2.6448+00

0.98

0.97

0.97

0.97

0.96

0.96

0.95

1.01

S. I5E43 6.4$ E43

1.37E41 I.OSFA I

I.IS 841 9.35FA2

S.78E43 4.57843

4.07E43 3.22E43

1.49843 1.18843

3.10843 2.45FA3

6.58841 5.21FAI

0.2627

0.26717

0.34543

0.36108

0.41805

0.42291

0.51053

0.52987

0.61797

0.68025

0.7065$

0.76838

0.82051

0.85628

0.87533

0.90967

1.0523

1.0601

1.2364

1.2982

1.3504

0.53524

0.1354

0.13903

0.15198

0.1624$

0.003565

0.001165

0.001036

0.001122

0.001528

0.00309

0.018127

0.8632

0.0053 9S

0.006448

0.014933

0.004566

0.001 S37

0.012344

0.044714

0.002124

0.005516

0.001373

0.014933

0.023306

0.001485

0.006072

0.037592

0.006869

0.0010S9

0.002576

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.7478+07

4.747E+ 07

4.7478+07

4.747E+ 07

4.747E+07

4.7478+ 07

4.747 E+ 07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

5.183E+07

5.183 E+07
5.183E+07

5.183 8+ 07

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

0.0200

2.98842

9.74843

8.66E-03

9.3&E43

1.28E42

2.58E42

1.52841

7.22E+00

4.SIFA2

5.39842

1.25841

3.82842

1.28842

1.03841

3.74841

1.78842

4.61842

I.ISE42
1.25841

1.95841

1.24FA2

5.08842

3.43841

6.27842
9.67843
2.35842

9.73843

3.35843

5.83843

6.93E43

1.26E42

2.61FA2

2.64841

1.38E+Ol

1.11841

1.46841

3.51841

1.17841

4.19E42

3.$ 0E41

1.298+00

6.39842

1.92E41

4.80842

6.07841

9.96841

6.62E42

9.92842

3.23E43

8.09844

3.36E44

1.11843

1.03

1.03

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.03

0.99

1.03

1.02

1.00

1.00

2.9$ 5E44

3.361E45

5.046845

6.504 FAS

1.615 E44

6.733 E44

3.961842

9.8488+01

4.986843

7.868843

4382842
4.S01843

S.443844

3.649842

4.888 E41

1.145 E43

8.930E43

5.570FA4

7.728842

1.980841

8.465 E44

4.984843

1.142843

S.17284$

3.24S E-06

2.606 E-OS

9.055 E42
3.025842

3.689842

4.195842

6.618842

1.352841

1.1158+00

5.310E+0l

3.603841

4.686841

1.1258+00

3.726 E41

1.334 E.OI

1.114E+00

4.118E+00

2.024 E41

5.940E41

1.487FAI

1.820E+00

2.943E+00

1.929 E41

3.744 E41

4.014 E41

7.565 E42
1.300E-02

3 A42842

7.167842

2.394842

2.920 E42

3.321842

5.240842

1.071841

8.834E41

4.2088+01

2.857841

3.714841

8.915841

2.952841

1.057841

8.825841

3.261E+00

1.603841

4.703 E41

1.178 FAI
1.4418+00

2.330E+00

1.527E41

2.967841

3.175841

5.984 E42
1.028842

2.723 E-02

0.97

0.97

0.95

0.95

0.95

0.95

0.96

0.97

0.99

1.00

1.01

1.01

1.02

1.02

1.02

1.01

1.01

I.OI

1.00

0.99

0.99

0.97

1.02

1.02

1.00

0.9$

2.62E43

2.86844

3.03E44

3.74844

8.03E44

332843

1.62E41

3.72E+02,

1.61E42

2.53842

1.42E41

1.44E42

1.7S 843
1.17E41

1.578+00

3.63843

2.77E42

1.72843

2.27E41

5.68841

2.37843

1.84E42

1.40841

4.84843

1.26E-O4

7.93E-04

2.07843

2.26844

2.40E44

2.96FA4

6.36844

2.63FA3

1.29E41

2.95E+02

1.28842

2.00842

1.12841

1.14842

1.39843

9.29842

1.248+00

2.87843

2.19E42

1.36843

1.80841

4.49841

1.88E43

1.46E42

1.1 IE41
3.83E43

9.948-05

6.27E-04
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Case ¹6- ~,o lad Failure
CMS-RE-27A,B,E, ector Response

Gale. No.: NE-02-9rs-el rev 1

Prepared By: S. J. Hayne l94
page..075

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Cont.

Conc.:Gap

Release

Fraction (uCi/cc)

'27A&B

@AD Det.

Response

(Rad/hr)

27A&B

27A&B

Response

(Rad/hr) ~

27E

@AD Det.

Response

(Rad/br)

27F

@AD Dct.

Response

(Rad/hr)

27E&F

EK 27E

Response

(Rad/hr)

27F

Response

(Rad/hr)

0.18847

0.217

0.23547

0.2788

0.31981

0.35108

OA0545

0.411

0.43335

0.45892

0.4655

0.48888

0.5144

0.54083

0.56552

0.57075

0.59536

0.62179

0.62796

0.67734

0.70665

0.73074

0.73918

0.76668

0.&1638

0.84702,

0.85729

0.864

0.88409

0.9226

0.94786

0.9669

0.97467

1.0403

0.006965

0.0024& 1

0.019845

0.001307

0.005152

0.004961

0.073466

0.006106

0.0418&5

0.012976

0.003626

0.014121

0.023375

0.078236

0.008778

0.002099

0.11354

0.10591

0.023662

0.084915

0.008301

0.019082

0.007633

0.041026

0.005248

0.9541

0.069649

0.001908

0.6526

0.001431

0.04035&

0.00353

0.046751

0.019082

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.1$ 3E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183 E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

S. I&3E+07

S. I&3E+07

5.1&3E+07

S. I&3E+07

5.183E+07

5.183E+07

5.183 E+07

5.183 E+07

5.183 E+07

5.183 E+07

S. I&3E+07

5.183E+07

5.183 E+ 07

S. I&3E+07

.. 0.0200

'0 0200

'0.0200

,'0.0200

„0.0200

.0.0200

..0.0200

,0.0200

:0.0200

.0.0200

0.0200

,0.0200

0.0200

i0.0200

;0.0200

0.0200

-0.0200

.0.0200

0.0200

-'0.0200

0.0200

,0.0200

.0.0200

r0.0200

0.0200

'0.0200

:0.0200

0.0200

.0.0200

.0.0200

:0.0200

.0.0200

0.0200

0.0200

6.36E42 ~ 6.22E43

2.26E42 . 3.&IF 03

1.&IE41 . 3.88842

1.19E42:- 4.30E-03

4.70E42 . 2.46E42

4.53E42 '.89E42
6.71E41,. 5.77E41

5.57E42 '.91E42
3.82E41 '.6&E41
I.I&E41 ~ 1.25E41

3.31E42 '.5&E42
1.29E41: 1.5 IE41

2.13E41 . 3.4&E41

7.14E41 1.31E+00

&.OIE42: 1.59E41

1.92E42 '.86E42
1.04E+00 2.22E+00

9.67E41 .2.19E+00

2.16E41 .". 4.94E41

7.75E41 1.91E+00

7.58E42 . 1.95FAI

1.74E41 . 4.64E41

6.97E42 . I.SSE41

3.74E41 I.OSE+00

4.79E42 . 1.43E41

8.71E+00 '2.68E+01

6.36E41 1.9&E+00

1.74E42, 5.46E42

5.96E+00 1.91E+Ol

1.3IFA2: 4.36E42

3.6&E41 '1.27E+00

3.22EAC . 1.13E41

4.27E41 l.5 I E+00
1.74E41 6.56E41

1.04

1.06

1.05

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

4.111E44

9.14&FAS

7.372E43

5.233 E45

1.156E-03

1.308 E43

3.870E41

2.736E43

1.406841

1.468 E42

1.173E43

1.922 E42

7.340E42

9.228 E41

1.261 E42

7.318 E44

2.282E+00

2.113E+00

1.066E41

1.484E+00

1.479 E42

8.156E42

1.320E42

3.959 E41

6.896 E43

2.356E+02

1.270E+00

9.599E44

1.14&E+ 02

5.757 E-O4

4.70&E41

3.679 E43
6.SO&E-OI

I.ISSE41

1.132E-OI

4.877E42

4.35SE41

3.58&E42

1.677 E41

1.799 E41

3.092E+00

2.603 E41

1.$ 73E+00

6.084 E41

1.719 E41

6.936 E-OI

1.437E+00

4.835E+00

5.524 E41

1.327 F41

7.374E+00

7.11 IE+00

1.601E+00

6.147E+00

6.256E41

1.484E+00

6.003 E41

3.341E+00

4.534 E41

8.52&E+ 01

6.295 E+00

1.737 E41

6.064E+Ol

1.3&IE41

3.986E+00

3.546 E41

4.727E+00

2.036E+00

8.954 E42

3.859E42

3.449 E41

2.&40E42

1.327 E41

1.424 E41

2.448E+00

2.061 E41

1.483 E+00

4.817FAI

1.361E41

5.492E41

1.13&E+00

3.832E+00

4.379 E41

1.052 E41

5.847E+00

5.638E+00

1.269E+00

4.872E+00

4.957 E-OI

1.176E+00

4.756E41

2.647E+00

3.591 E41

6.754E+Ol

4.985E+00

1.375 E41

4.802E+01

1.093 E41

3.156E+00

2.808 E41

3.743 E+ 00

1.612E+00

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.97

0.97

0.98

0.98

0.99

0.99

0.99

1.00

1.01

1.01

1.01

I.OI

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

I.OI

6.9SE43

1.07FA3

7.66E42

4.11FA4

7.S7E43

7.74FA3

1.97E+00

1.38E42

6.&OE41

6.92E42

5.46E43

8.5&E42

2.97E41

3.35E+00

4.34E42

2.49E43

7.57E+00

6.&IE+00

3.42E4I

4.76E+00

4.79E42

2.61E41

4.22E42

1.26E+00

2.22MQ

7.57E+02

4.0&E+00

3.0&E43

3.6SE+02

1.82E43

1.4&E+00

I.ISE42
2 04E+00

3.S&E41

5.52FA3

8.4&FA4

6.06E42

3.25&04

5.99E43

6.12E43

I.56Et00
1.09E42

5.3&E41

5.4&FA2

4.32E43

6.79E42

2.36E41

2.65E+00

3.44E42

1.98E43

6.00E+00

5.40E+00

2.71E41

3.78E+00

3.79E42

2.07E41

3.35E42

1.00E+00

1.75E42

6.00E+02

3.23E+00

2.44E43

2.89E+02

1.44E43

1.17E+00

9.14E43

1.61E+ 00

2.$ 4E4I
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Isotope Energy

(Mev)

Pmbability Design Basis

Source

(Ci)

.Gap

Release

Fhction

Case 4'6- b ~ad Faiture

CMS-RE-27A,B,E,detector Response

27AdsB

QAD Det.

Response

(Red/hr)

27A/hB

EK
Cont.

Conc. 27AdrB

Response

(Rad/hr)(uCi/cc)

278

QAD Det.

Response

(Rad/hr)

Response

(Rad/hr)

Response

(Rad/br)

Response

(Rad/br)

Cate. No.: NE-02-9rl rev 1

Prepared By: S. J. Hayne 194

page: 5.076

VP

QAD Det. EK 278 27F

1.0726

1.1001

1.1032

1.1362

1.1591

1.164

1.19

1.239

1.2695

1.3224

1.336

1.3526

1.4143

1.4282

1.4314

1.4552

1.47

1.5055

1.5415

1.6138

1.6292

1.6443

1.65$ 2

1.7415

1.8068

1.9259

2.0206

2.1599

2.3124

2.4674

1.7872

0.2205

0.22972

0.26426

0.15266

0.006869

0.007251

0.09731&

0.00353

0.001336

0.00353

0.002099

0.005629

0.00105

0.001431

0.004484

0.002194

0.001717

0.001717

0.022898

0.00772$

0.001145

0.005057

0.043602

0.002576

0.004007

0.00229

0.026715

0.057246

0.001&13

0.001717

0.002099

0.002385

0.001527

0.013348

0.017452

0.002317

0.00184

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

$ .183E+07

5.1838+07

5.1838+07

5.1838+07

5.183E+07

5.1838+07

5.1838+07

S. I&3E+07

5.1838+07

S. I&3E+07

5.183 E+07

$ .1838+07

$ .183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.1838+07

5.183 E+07

S. 1&38+07

$ .183E+07

5.1838+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

4.470E+ 07

4.470E+ 07

4.4708+07

0.0200

"0.0200

0.0200

70.0200

~ 0.0200

0.0200
i 0.0200

0.0200

'.0200

; 0.0200

~ '0.0200

, 0.0200

'0.0200

0.0200

0.0200

, 0.0200

0.0200

~ 0.0200

0.0200

0.0200

0.0200

. 0.0200

'.0200

, 0.0200

'0.0200

..'.0200

0.0200
r P 02PO

: 0.0200

'.0200
0.0200

, 0.0200

'.0200
0.0200

8.88841

3.22842

1.22842

3.22FA2

1.92E42

5.14842

9.58843

'3.648+00

:;„1.34E41

.. S.l IE42
~ 1.38841

8.55842
~ 2.35E41

4.58E-02

1.31842 - 6.31E42

4.09842, '.00E41
2.00FA2 . 1.03E41

1.57842

187FA2

2.09841

7.05842

I.OSFA2

4.62E42

3.9&E41

235842
3.66FA2

2.09842

2A4FAI

5.22841

1.65FA2

1.57842

1.92842

2.1&E42

1.39842

1.22841

137841

1.82842

1.45E42

&.14842

" 8.16E42
" I.I IE+00

: 3.78841
~ 5.75E42

2.59841

2.32E+00

1.38841

..: .2.17E41

:. 1.25E41

.'1.52E+00
~ 3.378+00

; 1.13E41

.. 1.12E41

. 1.43E41

1.71E41

.'. 1.15E41

: 7.78E41
-: 2.&IE-02
'I 420843

- S.l IE-03

1.39E+00 '5;408+00

6.27E42 . 2.49E41

6.62E42 2.63E41

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.05

1.05

1.06

1.06

1.07

1.08

1.09

1.10

1.12

1.14

1.16

1.07

1.06

1.0$

1.03

7.6018+00

1.575 FA2

1.760842

3.2638+00

4.376 FA3

6357E44

4.536E43

1.670843

1.232 E42

4.516844

S.483844

8.439843

2.120843

1.313 E43

1.316843

2.407 E41

2.771842

6.247E44

1.243 FA2

9.706 E41

3.416 E43

8.410843

2.763 E43

3.969841

1.9018+00

2.03&FA3

1.924 E43

3.068843

4.235843

1.&5 1 E43

1.014841

4.089843

8.052 E45
7.629845

1.669E+Ol

7.661 E41

S. IOSE41

1.113E+01

4.099 E41

1.556841

4.181841

2.561 E41

6.993 E41

1.343841

1.844841

5.830FAI

2.943 E41

2.320841

2.324841

3.1348+00

1.06SE+00

1.605841

7.200FAI

6.402E+00

3.807E41

5.957 E41

3.420E41

4.126E+00

9.060E+00

2.992841

2.924841

3.729841

4.42&E41

2.954841

2.097E+00

3.506841

4.921842

4.7 I I E-02

1.322E+01

6.065841

6.417E41

8.&ISE+00

3.245841

1.232E41

3.310E41

2.028841

5.536841

1.063 E41

I.460FAI

4.615841

2.330841

1.837841

1.8398-01

2.4&IE+00

8.427841

1.270841

5.700841

5.06&E+00

3.014841

4.716841

2.708 E41

3.267E+00

7.172E+00

2.369E41

2.315841

2.953 E41

3.505 E41

2.339E41

1.660E+00

2.775 E41

3.894E42

3.72&8-02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.9$

0.9&

0.98

0.97

0.97

0.96

0.96

0.95

0.98

0.97

0.97

0.97

2.35E+01

4.80E42

5.36842

9.$9E+00

1.32E42

1.90E43

1.35E42

4.91E43

3.59842

1.27E43

2.3&E43

2.36E42

5.83843

3.60843

3.60843

6.4&E41

7.43842

1.66843

3.26842

2.50E+00

8.77843

2.14E42

7.01E43

9.86E41

4.648+00

4.&0E43

4.44E43

6.86843

9.25E43

3.91E43

2.50FAI

4.67E42

8.71E44

6.62E44

1.868+01

3.80E42

4.25E42

7.838+00

1.05E42

I.SOFA3

1.07E42

3.8&E43

2.84842

1.01843

1.89843

1.87E42

4.62843

2.&5E43

2.85843

5.13841

5.88E42

1.31E43

2.SSE42

1.9&E+00

6.94E43

1.69842

5.55843

7.81841

3.67E+00

3.80843

3.52843

5.43E43

7.32E43

3.10E43

1.9&E41

3.70842

6.&9844

$ .24E-04
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Case 46 ad Failure
CMS-RE-27A, tector Response

Calc. No.: NE-02-9

Prepared By: S..J. Hayn W
ev 1

/94
page: .077

~P QM

isotope Energy

(MeV)

0.28845

0.29027

0.36185

0.40303

0.41483

0.41763

0.42993

0.43374

0.45163

0.$ 46S6

0.57597

0.649&5

0.69013

0.70792

0.7&548

0.79771

0.836$

0.96146

0.97196

0.97261

0.99509

1.0388

1.1016

1.124

1.1315

1.1599

1.169

1.2405

1.2604

13679

1.4484

1.4576

1.5028

1.5664

0.030899

0.003033

0.00186

0.002317

0.003004

0.03519

0.003033

0.005522

0.003147

0.071239

0.001288

0.004549

0.001288

0.00658

0.001516

0.001717

0.066661

0.001459

0.008869

0.012016

0.001S4S

0.0792$

0.016022

0.036049

0.22516

0.00103

0.008726

0.009012

0.2861

0.006065

0.003147

0.086402

0.010729

0.012875

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.4708+07

4.4708+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.470E j07

4.4708+ 07

4.470E+07

4.470E+ 07

Probability Design Basis

Source

(Ci)

5
Gap

Rr.lease

Fraction

~ 0.0200

0.0200

.0.0200

~ Q.02QQ

: 0.0200

10.0200

; 0.0200

'.0200
r
'0.0200

0.0200

0.0200

'.0200
~ 0.0200

.0.0200

0.0200

: 0.0200

i 0.0200

0.0200
~ 0.0200

. 0.0200

0.0200

'.0200

, 0.0200

'.0.0200

0.0200

0.0200

. 0.0200

0.0200

. 0.0200

0.0200

0.0200

0.0200

: 0.0200

~ 0.0200

Cont.

Conc.

(uCi/cc)

2.43841

2.39FA2

1.46IA2

1.82E42

2.36FA2

2.77E41

: 27A8cB

QAD Det.

.Response

;(Rad/hr)

1.13E41

,'.14E42
I. ISE42

, 1.80842

; 2.45E42

'.91841
2.39E42 2.63842

4.35842

2.4&842

5.61841

1.01842

3.58E42

4.86842

2.96842
'.2 IE+00

2.40E42

9.84842

1.01E42 ': 2.96842

S.ISE42

1.19E42

1.35842

5.25841

1.15842

6.98842

9A6842
1.22842

6.24841

1.26841

2.84841

I.SSE41

3.97E42
" 4.57842
~ 1.&SE+00

" 4.64E42

2.86E41
" 3.87E41

'.IOE42
.'2.72E+ 00

~.'.&IE41
1.33E+00

6.87E42 3.35FAI

7.09842 3.6&E41

2.2SE+00, 1.19E+Ol

4.77842

2.4&FA2

6.80841

8.45E42

1.01841

; 2.74E41

I.S IE41

. 4.198+00

5.3&E41

6.69E41

1.77E+00, 8.38E+00

8.11843: 3.93E42

27',B
Eff.

1.02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

I.OI

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.04

1.04

1.04

1.05

27Ak.B

Rcsponsc

(Rad/hr)

2.812E42

2.737 E44

1.690FA4

3.287844

5.801E44

8.050E42

6.27&E44

2.111 E43

7.32&E44

6.739 E-OI

2.411 E44

3.522 E43

2.99&E44

8.025 E43

4.782 FA4

6.236E44

9.810841

5.387FA4

2.014 E42

3.700 E42

6.26&E44

1.7168+ 00

7.402 E42

3.820 E41

1.500E+01

3.247844

2.349 E42

2.659 E42

2.724E+ 01

134&FA2

3.900E43

2.962E+00

4.723 E42

7.115E42

278

QAD Dct.

Response

(Rad/hr)

8.857E41

8.763 FA2

6.969 FA2

9.697E42

1.292E41

1.523E+00

1.347841

2.471841

1.457E41

4.4188+ 00

8.1&5 E42

3.171E41

9.486 E42

4.965841

1.263 E41

1.452 FAI
5.8938+00

1.458841

8.948841

1.2138+00

1.589841

8.448 E+ 00

1.789E+ 00

4.089E+00

2.567E+Ol

1.197E41

1.020E+ 00

I. IOIE+00

3.536E+Ol

7.949 E41

4.293 E41

I.I&4E+Ol

1.502E+00

1.$ 53 E+ 00

27F

QAD Det.

Response

(Rad/hr)

7.010 E41

6.936 E42

5.517E42

7.676 E42

1.023841

1.205 E+00

1.066E41

1.956 E41

1.153E41

3.$ 028+ 00

6.489842

2.514841

7.51&E42

3.935841

1.001 E41

1.150E41

4.667E+ 00

I.ISSE41

7.085 E41

9.606 E41

1.259841

6.6$ 9E+00

1.416E+00

3.237E+ 00

2.032E+0l

9.474 E42

8.074 E41

8.715 E41

2.799E+01

6.293 E41

3.398841

9.375 E+00

1.189 E+ 00

1.467 E+ 00

27EEcF

EK

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.97

0.98

1.00

1.00

1.01

1.01

1.01

1.02

1.01

I.OI

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.98

278

Response

(Rad/hr)

2.07841

2.01843

9.69844

1.68843

2.90843

4.01E41

3.05843

1.02E42

3.43843

2.408+00

&.13E-04

1.14842

9.62844

2.60842

1.52E43

1.98843

3.15E+00

1.69843

6.31842

1.16E41

1.95E43

5.32E+00

2.26841

1.16E+00

4.55E+Ol

9.70E44

7.00E42

7.81842

7.968+01

3.76E42

I.QSE42

7.978+00

1.26E41

1.84E41

27F

Response

(Rad/hr)

1.64E41

1.59FA3

7.67FA4

1.33E43

2.30843

3.17E41

2.42843

8.08843

2.71E43

1.908+ 00

6.4SE44

9.00E43

7.62844

2.06FA2

1.21843

I.S7FA3

2.50E+00

1.34843

S.OOMPH

9.1&E42

1.55843

4.218+00

1.79841

9.19E41

3.60E+Ol

7.6&E44

5.55842

6.18842

6.308+01

2.97842

$ .33843

6.318+00

9.94842

1.46E41





Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

Gap

R/lease

Fraction

Case ¹6 ad Failure
CMS-RE-27A,B, ~ etector Response

Cont.

Conc.

:27A/reB

QADD t.

Response

'.(Rad/hr)

27A&.B

EK 27AdtB

Rcsponsc ~

(Rad/hr)(uCi/cc)

27E

QAD Det.

Response

(Red/hr)

27F

QAD Det.

Response

(Rad/hr)

278dtF

EK 27E

Response

(Red/hr)

Response

(Red/hr)

Calc. No.: NE-02-9 v 1

Prepared By: S. J. Hayne /94
page: 5.078

~~~ ~A
7/type

Kr-85

Kr-85m

Kr-87

1.678

1.7065

1.7912

1.8307

1.9273

2.0459

2.2555

2.4087

1.0734

0.095271

0.040912

0.076961

0.005779

0.002947

0.008697

0.006123

0.009527

0.014948

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.4708+07

4.470E+07

,4.470E+07

4.470E+07

4.470E+07

':0.0200

0.0200

0.0200

0.0200

"0.0200

~ 0.0200

0.0200

:0.0200
* 0.0200

0.30487

0.00169

0.013336

0.013395

0.015

0.12985

0.15118

0.58128

0.40258

0.67387

0.81425

0.83637

0.84543

0.94664

1.1754

1.338

1.3825

1.3899

1.5312

1.578

1.6112

1.7405

1.8426

2.0119

0.13989

0.000586

0.006116

0.01183

0.003105

0.003011

0.75278

0.000211

0.495

0.019058

0.001683

0.007524

0.072765

0.001386

0.011237

0.006484

0.002871

0.001237

0.003564

0.001287

0.00104

0.020493

0.001386

0.028957

1.976E+07

1.9768+07

1.976E+07

1.9768+07

1.976E+07

1.976E+07

1.9768+07

1.976E+07

3.6718+07

3.6718+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671E+07

3.671 E+07

3.67 IE+07
3.6718+07

3.67 1 E+07

.0.0300

;0.0300

"0.0300

,0.0300

'0.0300

'0.0300

~.0.0300

0.0300

;0.0300

0.0300

0.0300

.0.0300

0.0300

0.0300

'0.0300

0.0300

0.0300

.0.0300

'0.0300

.4).0300

4.0300

'0.0300

:0.0300

0.0300

0.51399 0.00434 8.9158+05 '0.0300

7.50FAI

3.22FAI

6.06FAI

4.55842

2.32&02

6.85FA2

4.82FA2

7.50FA2

1.18FAI

1.02FA3

7.30FAI

3.06FA3

3.19842

6.17FA2

1.6284)2

1.57FA2

3.93E+00

1.10FA3

4.80E+00

I.SSFAI

1.6384)2

7.30&l2
7.06FAI

13484)2

1.09FAI

6.29FA2

2.78842

1.20FA2

3.46FA2

1.25FA2

I.OIMQ
1.99FAI

1.348%2

2.8 IFAI

-$ .258+00

2.29E+00

:4.49E+00

'.3.44E41
'.84FAI
'. 5.70FAI

4.30FAI

7.02E41

5.29FAI

: 6.44842

6.03FAI
~ O.OOE+00

'.OOE+00

O.OOE+00

O.OOE+00

" 1.59844

.: 2.33FAI

:. 3.99843

:3.84E+00
'" 4.27FAI

4.56E42

2.09FAI

~ 2.04E+00

'. 4.34E42

; 4.34FAI

2.86FAI

.. 1.31FAI

. 5.69E-02

1.81FAI

..6.72FA2

5.53E42

1.17E+00

'.30842
1.88E+00

1.06

1.06

1.07

1.08

1.09

1.11

1.13

1.15

1.01

0.99

1.01

0

0

0

0

1.05

1.00

0.99

1.00

1.00

1.01

1.01

1.01

1.01

1.02

1.03

1.03

1.03

1.04

1.05

1.05

1.07

1.08

1.10

4.173E+00

7.812FAI

2.9128+ 00

I.69084)2

4.648 FA3

4.333 FA2

2.343 FA2

6.054FA2

6.29084)2

6.514 FAS

4 444FA1

0.000E+00

0.0008+00

0.0008+ 00

0.0008+00

2.627846

9.163 FAI
43521A6

1.844E+Ol

7.898FA2

7316E44

1.539FA2

1.454E+00

5.89IE44

4.823842

1.853842

3.764 FA3

7.029844

6.523 FA3

8.81284)4

5.85884)4

2.480FAI

1.20S 8-03

S.796 FAI

1.436E+01

6.235E+00

1.2118+01

9.225 FAI
4.866FAI

1.492E+00

1.1198+00

1.8 I5E+00

1.636E+00

2.66&FAI
4.296E+00

9.001E+10

2.476E+00

4.664E+00

6.416 E.OI

3.065 FA2

9.181E+00

1.348 FA2

2.069E+0l

1.3738+00

1.450FAI

6.648 FAI
6.493E+00

1.367841

1.319E+00

8.366FAI

3.791 FAI
1.640E-OI

5.0518-01

1.862 FAI
1.525 FAI

3.165E+00

2.2228-01

4.916E+ 00

1.136E+Ol

4.936E+00

9.585E+00

7.30384) I

3.852841

I.I8 IE+ 00

8.856841

1.437E+00

1.295E+00

2.113 FAI
3.400E+00

7.1018+10

1.954E+00

3.681 E+00

5.064 FAI
2.424 FA2

7.263 E+ 00

1.069 FA2

1.6388+01

I.OSSE+00

1.149FAI

5.266 E41

5.143E+00

1.082 FAI
1.044E+00

6.623 FAI
3.00184)1

1.29884) I

3.999841

1.474 FAI
1.208 FAI

2.506E+00

1.75984) I

3.892E+00

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.95

1.01

0.97

0.96

0

0

0

0

1.02

1.00

0.98

0.95

1.00

1.02

1.02

1.02

I.OI

1.00

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

1.058+01

1.97E+00

'7.19E+00

4.11842

1.09FA2

9.91FA2

5.1884)2

1.29FAI

1.94EOI

2.64844

3.01E+00

O.OOE+00

O.OOE+00

O.OOE+00

O.OOE+00

4.91E44

3.618+01

1.46FAS

9.44E+Ol

2.54FAI

2.41FA3

4.95FA2

4.67E+00

1.86FA3

1.44FAI

5.2184)2

I.04842
1.95FA3

1.71842

2.28FA3

1.51FA3

6.16FAI
2.9084)3

1.348+00

8.35E+00

1.568+00

5.69E+00

3.26FA2

8.67FA3

7.85FA2

4.10FA2

1.02FAI

1.54FAI

2.38E+00

0.00E+00

0.00E+00

0.008+00

O.OOE+00

3.898M
2.8SE+Ol

1.15FAS

7.478+01

2.01IAI
1.91FA3

3.921A2

3.70E+00

1.47FA3

1.14FAI

4.12FA2

8.27FA3

1.5484)3

1.35FA2

1.80FA3

1.19FA3

4.88FAI
2.298-03

1.068+00
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Case 46- d Failure
CMS-RE-27A,B, tector Response

Calc. No.: NE-02-9a v 1

Prepared By: S. J. Hayne /94
page..079

Isotope Energy

(MeV)

Pmbability Design Basis

Source

(Ci)

I

Gap

Release

Face)ion

Cont.

Conc.

(uCi/cc)

.27AdcB

/AD Dct.

Response

'(Rad/hr)

27AdrB

E(f. 27AdtB

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F 278dtF

QAD Dct. Eff.

Response

(Rad/hr)

3.211 E41

1.45$ E+Ol

6.1298+00

5.274FAI

8.310841

7.574E41

278

Response

(Rad/hr)

9/y tY

27F

Rcsponsc

(Rad/hr)

Kr-88

2AOSS

2.5548

2.5581

2.8114

3.3085

1.6201

0.12227

0.16598

0.19632

0.24011

0.31169

0.33471

0.36223

0.39054

0.4217

0.4718

0.67734

0.78828

0.79032

0.83483

0.85034

0.86233

0.94492

0.98578

0.99009

1.0396

1.0495

1.1413

1.1795

1.185

1.209$

1.2127

1.2452

1.2507

0.002129

0.09306

0.039105

0.003168

0.004504

0.006499

0.001972

0.031036

0.25985

0.002526

0.001073

0.001453

0.02249

0.006436

0.00128

0.007266

0.002353

0.005328

0.001246

0.12975

0.00173

0.006712

0.002941

0.013148

0.001419

0.004844

0.001419

0.012837

0.009965

0.006885

0.001419

0.001384

0.003633

0.01121

3.671E+07

3.671E+07

3.671E+07

3.671E+01

3.67 1 E+07

3.6718+07

5.139E+07

5.1398+07

5.139E+07

5.139E+07

5.1398+ 07

S.1398+07

S.139E+07

S.139E+07

5.139E+07

5.1398+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.1398+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

S.139E+07

5.139E+07

5.139E+07

5.1398+07

5.139E+07

5.1398+07

5.139E+07

,0.0300

0 0300

0.0300

:.0.0300

'0.0300

0.0300

'0.0300

..0.0300

eO 0300

'0.0300

0.0300

'0.0300
)
.0.0300

0.0300

0.0300

0.0300

0.0300

'0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

~ 0.0300

0.0300

~ 0.0300

0.0300

0.0300

'0.0300

0.0300

0.0300

0.0300

~.0.0300

2.06E42

9.02E41

3.79E41

3.07FA2

4.37842

6.30842

2.68FA2

4.21841

3.538+00

3.43E42

1.46E42

1.97E42

3.05E41

8.74842

1.74842

9.86842

3.19842

7.23FA2

1.69842

1.76E+00

2.35842

9.11842

3.99E42

1.78FAI

1.93FA2

6.58842

1.93842

1.74841

1.35841

9.35E42

1.93E42

1.88842

4.93E42

1.52841

.: 1.57841

-7. 16E+00

,3.01E+00
~ 2.62FAI

4.158-01

; 3.41841

., 5.33845
~ 1.48842

„-'.87E41

; 5.27843
." 4.85E43

7.64843

: 1.40841

: 4.70E42

. 1.01E42

. 7.33&02

.. 5.30E42

1.40E41

: 3.28E42

3.608+00
~ 4.8SMC

1.92E41

9.19E 02

: 4.30E41

; 4.66&02

, '.67E41
4.92E42

; 4.82E41

. 3.86E41

:. 2.68E41

5.64E42

5.52E42

~ 1.49E41
" 4.61E41

1.15

1.17'.17

1.19

1.20

1.05

1.08

1.01

1.05

1.05

1.01

1.00

1.00

1.00

1.00

0.99

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

3.724843

7.5618+00

1.336E+00

9.578 E43

2.177 FA2

2.299842

1.540 E46

6.282843

1.063E+00

1.897E44

7.129FAS

I.S07E44

4.273842

4.104E43

1.867E44

7.ISSE43

1.694843

1.022 E42

5.608&04

6.3968+00

1.156843

1.764E42

3.707 E43

7.751842

9.069844

1.106E42

9.572 FA4

8.4SOE42

5.3278-02

2.556 E42

1.108E43

1.057843

7.481843

7.157842

4.056 E41

1.841E+01

7.743 E+00

6.662E-OI

1.050E+00

9.567E41

1.879842

4.263 E41

4.4608+00

5.712E42

3.386E-02

4.989 E42

8.439841

2.612841

5.589E42

3.479 E41

1.703 E41

4.455 E41

1.045 E41

1.145E+01

1.552 E41

6.098841

2.897E41

1.342E+ 00

1.454 E41

5.165 E41

1.525 E41

1.4748+00

1.172E+00

8.129E41

1.701841

1.663 E41

4.450E41

1.378E+00

1.486842

3.373841

3.529E+00

4.521842

2.6808-02

3.949 E42

6.680841

2.067 E41

4.424 E42

2.755841

1.350841

3.529841

8.27M02

9.066E+00

1.229841

4.830E41

2.294E41

1.063E+00

1.151841

4.090841

1.207 E41

1.167E+00

9.2798-01

6.436 E41

1.347E41

1.316E41

3.523 E41

1.091E+ 00

0.95

0.94

0.94

0.92

0.85

0.98

1.01

0.98

0.97

0.91

0.96

0.95

0.95

0.95

0.95

0.96

1.00

1.01

1.01

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

7.96E43

1.56E+01

'.76E+00
1.88842

3.90E42

5.91E42

S.OSE44

1.76E41

1.53E+01

1.90843

4.73E44

9.3SE44

2.45FAI

2.17E42

9.22E44

3.29E42

5.44E43

3.25&02

1.78FA3

2.06E+Ol

3.72E43

5.67842

1.17E42

2.42841

2.83E43

3.43E42

2.97E43

2.57E41

1.59E41

7.60E42

3.28E43

3.12FA3

2.19E42

2.10841

6.30843

1.24E+Ol

2.ISE+00

1.49842

3.08842

4.68E42

4.02E44

1.39E41

1.21E+01

1.50E43

3.75E44

7 40844

1.94FAI

1.72E42

7.30844

2.61842

4.31E43

2.58E42

1.41843

1.63E+01

2.94FA3

4.49842

9.25E43

1.92E41

2.24843

2.72E42

2.35E43

2.03FAI

1.26E41

6.01E42

2.59843

2.47E43

1.74E42

1.66E41
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Case 46 ad Failure
CMS-RE-'27A,B, etector Response

Calc. No.: NE-02-9 v 1

Prepared By: S.*J. Hayne /94
page: 5.080

5'/g p

Isotope Energy

(Mcv)

Probability Design Basis

Source

(Ci)

,Gap

Release

Cont.

Conc.

Fraction (uCi/cc)

':.27AdeB 27A&B

@AD Dct. Eff.

-Response

''(Rad/hr)

27AdrB

Response

(Rad/hr)

27E

QAD Dct.

Response

(Rad/hr)

27F 27EdtF

QAD Det. EK

Response

(Red/hr)

27E

Response

(Rad/hr)

27F

Response

(Rad/br)

Kr-89

1.325

13523

1.3695

1.4069

1.4648

1.5184

1.5298

1.6038

1.6856

1.8928

1.9087

2.029$

2.0354

2.1865

2.1958

2.2318

2.3521

2.3921

2.4089

2.5484

2.771

1.0001

0.1962

0.1975

0.20503

0.2209

0.26411

0.3382

0.34503

0.35606

0.3648&

0.3693

0.4022S

0.41142

0.001592

0.001592

0.014774

0.00218

0.001142

0.021521

0.10934

0.004567

0.006643

0.0013&4

0.001003

0.045291

0.037368

0.002&72

0.13183

0.033908

0.007301

0.346

0.001038

0.006228

0.001488

0.018892

0.0022

0.0182

0.00124

0.2

0.0066

0.00342

0.011$

0.0414

0.009

0.0138

0.00318

0.0256

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

5.139E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

.0.0300

0.0300

0.0300

~ 0.0300

~ 0.0300

0.0300

0.0300

; 0.0300

.0.0300

'.0300
i0.0300

0.0300

'.0300
0.0300

0.0300

0.0300

: 0.0300

0.0300,

~0.0300

. 0.0300

0.0300

0.0300

0.0300

~ 0.0300

.0.0300

0.0300

. 0.0300

0.0300

~ 0.0300

0.0300

'.0300
~ 0.0300

0.0300
. 0.0300

2.16E42; " 6.95E42

2.16E42 -. 7.1IE42

2.01E41 ~ 6.69E41

2.96E42

I.SSFA2

2.92E41

1.4&E+00

6.20E42

1.8&E42

1.36E42

6.15FAI

1.02E41

5.56E42

1.09E+00

"5.56E+00

2.42E41

~. 7.37E41

1.66E41

~ '.21E41
'5.6&E+00

9.91E42

4.70E+00

1.41E42

8.45E42

2.56E41

3.53E42

2.92E41

1.99FA2

: 1.01E+00

. 4.82E+01

. 1.45E41

9.03FAI

2.2&E41
" 1.43E+00

2.42E43

, 2.0&E42

1.62E43

3.21E+00 i 3.24E41

1.06E41 '.83E42
5.49E42 " 1.84E42

1.90E41

6.65841

1.45FAI

2.22E41

5.11842

4.11E41

6.62E42

: 2.4&E4I

5.69E42

8.94E42

2A6E42

2.06E41

5 07E41 . 4.69E+00

3.90FA2 ~ 3.7&E41

1.79E+00 .'.74E+01
4.60841 . 4.S2E+00

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.05

1.06

1.09

1.09

1.10

1.10

1.12

1.13

1.13

I.I4
1.15

1.15

1.17

1.19

1.01

1.05

1.05

1.05

1.06

1.03

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.54&FA3

1382E43

1.3 &IE41

3.096 E43

8.966E44

3.305 E41

8.587E+00

1.575 E42
7.04&&02

3.396 E43

1.793843

3.840E+00

2.619E+00

1.649 E42

3.S17E+Ol

2350E+00

1.137E41

2.603E+02

2.354 E43

8.935 E42

5.473 E43

3.712E41

8.993 E45

6372&03

3.391 E45

1.102E+00

1.999E43

1.010E43

1.255 E42
1.652841

8.221 FA3

1.983 E42
1.259 E43

8.47&E42

2.040E41

2.070E41

1.938E+ 00

2.914 E41

1.570E41

3.033E+00

1.549E+0l

6.67&E41

1.004E+00

2.259 E41

1.645 E41

7.733E+00

6.392E+00

5.144E41

2.368E+01

6.154E+00

1370E+00

6.565E+01

1.979 E41

1.230E+00

3.101 E41

1.952E+00

3.774 E42

3.149E41

2.25&E42

4.028E+00

1.6&&E41

I.1 &9E41

4.195E41

1.524E+00

3.402E41

5.285 E41

1.32&E41

1.092E+ 00

1.615 E41

1.639E41

1.535E+00

2.307E41

1.243 E41

2.401E+ 00

1.226E+Ol

5.287E41

7.950FAI

1.788 E41

1.303 E4I
6.122E+00

5.060E+00

4.072 E41

1.875E+01

4.872E+00

1.0&SE+00

5.197E+Ol

1.567E41

9.739E41

2.455 E41

1.545E+00

2.986 E42

2.492 E41

1.787E42

3.187E+00

1.336 E41

9.409 E42

3.321 E41

1.207E+00

2.693841

4.184 E41

1.052E41

8.64&E41

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.96

, 0.95

0.95

4.36E43

4.43E43

3.&5E41

8.54E43

2.41E43

8.6&E41

2.25E+Ol

4.06FA2

8.87E42

4.12E43

2.17E43

4.61E+00

3.14E+00

1.93E42

4.07E+Ol

2.72E+00

1.30E41

2.93E+02

2.65E43

0.97

0.97

0.98

0.97

0.97

0.95

0.95

0.95

0.95

0.95

0.95

0.95

1.29E43

8.93E42

4.41E44

1.26E+01

1.74E42

6.20E43

7.56E42

9.63E41

4.67E42

I.IIE41

6.45E43

4.27E41

0.94 '.7&E42
0.93 5.83E43

1.01 5.06E41

3A6FA3

3.SIE43

3.05FAI

6.76E43

1.91E43

6.87E41

1.7&E+01

3.21E42

7.03E42

3.26E43

1.72E43

3.65E+00

2.49E+00

1.52E42

3.22E+Ol

2.15E+00

1.03E41

2.32E+02

2.10E43

7.74E42

4.61E43

4.00E41

1.02E43

7.07E42

3.49E44

9.93E+00

1.37E42

4.91 E43

5.9&E42

7.62FAI

3.70MQ

8.&IE42
S. IOE43

3.38E41
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Case f6-
CMS-RE-27A,B

ad Failure
tector Response

ev 1

/94
pa ..081

PI@ cP

Calc. No.: NE-02-9
Prepared By: S. J. Hayn

Isotope Energy

(McV)

0.43808

0.46613

0.49076

0.4975

0.4986

0.5573

0.57696

0.5858

0.6262

0.62975

0.66572

0.6714

0.67411

0.69624

0.70701

0.71005

0.72963

0.73839

0.7474

0.7629

0.7629

0.77649

0.82675

0.83553

0.85737

0.86708

0.87042

0.90427

0.9309S

0.94419

0.95318

0.96042

0.97439

0.99737

Probability

0.0096

0.008

0.00322

0.0664

0.0114

0.0016

0.0564

0.166

0.006

0.00342

0.00114

0.00106

0.00232

0.0178

0.00498

0.0078

0.00296

0.042

0.00114

0.004

0.0092

0.0112

0.0076

0.011

0.00286

0.0592

0.0016

0.0718

0.0062

0.00164

0.00106

0.00322

0.0098

0.0066

Design Basis

Source

(Ci)

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.08ZE+07

6.082E+07

6.0&2E+07

6.0&ZE+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0S2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

Gap

Re!case

Fraction

. 0.0300

0.0300

0.0300

. 0.0300

0.0300

0.0300

: 0.0300

~ 0.0300
" 0.0300

0.0300

. 0.0300

0.0300

'.0300
- 0.0300

0.0300

. 0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

~ 0.0300

0.0300

0.0300

0.0300

'.0300
~ 0.0300

0.0300

0.0300

'.0300
0.0300

0.0300

0.0300

Cont.

Conc.

(uCi/cc)

. 27AAB

QAD Det.

'Response

.(Rad/hr)

1.54E41 '., 8.59E42

1.29E41: 7.92MQ

5.17E42 '.46E42
1.07E+00: 7.2&E41

1.83E41 . ~ 1.2SE41

2.S7E42:. 2.83E42

9.06E41 „: I.OSE+00

2.67E+00 ''3.18E+00

9.64E42 .'.25E41
5.49E42 7.16FA2

1.83E42 2.53E42

1.70E42 ~ 2.37E42

3.73E42 '.21FA2
2.86E41 ~ 4.12E41

S.OOE42 . 1.17E41
l

1.25E41 '.84E41
4.76E42: 7.1&FA2

6.75E41 .. 1.03E+00

1.83E42 2.83E42

6.43E42 ~ 1.02E41

1.48E41 '.34E41
I.SOE41 2.9OE41

1.22E41 . 2.09E41

1.77FAI .'.05E41
4.59E42 . 8.12E42

9.51E41 . 1.70E+00

2.S7F 02 4.61E42

I.ISE+00 .'.15E+00
9.96E42 - 1.91E41

2.63E42 - 5.12FA2

1.70E42 .: 3.34E42

5.17M'.02E41
1.57E41 '.16E41
1.06E.O I ." 2.19E41

27AdtB

EK

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

27AAB

Response

(Rad/hr)

1.324FA2

1.007 E42

1.770 E43

7.6S7E41

2.274 MQ
7.189E44

9.462E41

8.38&E+00

1.203 E42
3.932E43

4.626 E44

4.034 E44

1.940E43

1.179841

9.370E43

2.30&E42

3A49E43

7.029 FAI
5.242 E44

6.590E43

3.486 FA2

5.261 E42

2.575 E42

5.446 E42

3.769 E43

1.632E+00

1.196F 03

2.500E+00

1.920E42

1.363 E43

5.752 E44

5.349 E43

5.030 E42
2.341 E42

27E

QAD Det.

Response

(Rad/hr)

4.333 E41

3.797 E41

1.586E41

3.300E+00

5.675 E41

9.996 E42

3.588E+00

1.066E+0 1

4.051 E41

2.320E41

&.122E42

7.612E42

1.672E41

1.322E+00

3.753 E41

5.902 E41

2.299 E41

3.300E+00

9.061E42

3.242 E41

7.457 E41

9.229E41

6.647E41

9.712 E41

2.5&5E41

5.405E+00

1.466 E41

6.806E+00

6.029 E41

1.614 E41

1.052 E41

3.216E41

9.903 E-0 I

6.803 E-O I

27F

QAD Det.

Response

(Rad/hr)

3.430E41

3.007 E41

1.256E41

2.613E+00

4.493 E41

7.925E42

2.845E+00

8.454E+00

3.211 E41

I.&39E41

6.43&FA2

6.034 E42

1.325 E41

1.04&E+00

2.975 E41

4.677 E41

1.822E41

2.615E+00

7.179E42

2.56&E41

5.908 E41

7.312E41

5.265 E41

7.692E41

2.047E41

4.281E+00

1.16 1 E41

5.390E+00

4.774E41

1.27&E41

8.330E42

2.546E41

7.tt42E-O I

5.3&7F Ol

27EdtF

0.95

0.96

0.96

0.96

0.96

0.98

0.98

0.98

0.99

0.99

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.01

1.01

27E

Response

(Red/hr)

6.35E42

4.69E42

7.87E43

3.3&E+00

9.98E42

2.52E43

3.19E+00

2..79E+Ol

3.87FA2

1.26E42

1.49K@3

1.30E43

6.23E43

3.82E41

3.03E42

7.47E42

1.10E42

2.25E+00

1.68E43

2.10E42

1.11E41

1.6&E41

8.28E42

1.75E41

1.21E42

5.24E+00

3.84E43

7.93E+00

6.06E42

4.29E43

I.&IE43
1.6&E42

1.57E-OI

7.29642

27F

Response

(Rad/br)

5.03E42

3.71E42

6.23E43

2.6&E+00

7.90E42

2.00E43

2.53E+00

Z.21E+Ol

3.06E42

I.OOE42

1.18FA3

1.03E43

4.94E43

3.03E41

2AOE42

5.92E42

8.75E43

1.7&E+00

1.33E43

1.67E42

8.82E42

1.33E41

6.56E42

1.39E41

9.59E43

4.15E+00

3.04E43

6.2&E+00

4.80E-02

3AOE43

I.43E43

1.33E42

1.2SE41

5.77E-02
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Case ¹6-
CMS-RE-27A,B,

d Failure
tector Response

Calc. No.: NE-02-94
Prepared By: S. J. Hayne

page:

Y1
/94
082

Isotope Energy

(MeV)

1.0108

1.0444

1.0765

1.0881

1.1032

1.1078

1.1166

1.1315

1.1625

1.1723

1.1824

1.1865

1.2288

1.2356

1.2737

1.3027

1.3243

1.3354

1.3406

1.3675

1.3722

1.4126

1.4216'.4613

IA642

IA685

IA728

1.501

1.5062

1.53

1.5337

1.5553

1.5738

1.6341

Probability

0.0010&

0.00408

0.00236

0.00358

0.009

0.0292

0.0166

0.0016

0.00214

0.0098

0.00166

0.00184

0.00144

0.00594

0.0136

0.001

0.0306

0.00132

0.00194

0.00148

0.00126

0.00264

0.00224

0.00122

0.00178

0.00188

0.0688

0.0132

0.00112

0.0332

0.0512

0.00152

0.0019

0.0082

Design Basis

Source

(Ci)

6.082E+07

6.0828+07

6.0828+07

6.0&2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.082E+ 07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.0828+07

Gap

Release

Fiaction

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

.0.0300

0.0300

.0.0300

4.0300

:0.0300
s

~ 0.0300

0.0300

0.0300

.0.0300

:0.0300

.0.0300

0.0300

.0.0300

0.0300

:0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

. 0.0300

~ 0.0300

: 0.0300

.0.0300

0.0300

0.0300

0.0300

0.0300

Cont.

Conc.

(uCi/cc)

1.74842

6.55E42

3.79E42

5.75842

1.45841

4.69E41

27A//cB

QAD Det.

Response

'(Rad/hr)

'.62E42
'.41841

8.3&E42

s 1.28E41

3.27E41

1.06E+00

2.67E41 ~ 6.10E41

2.57842 . 5.95E42

3.44842

I.S7841

2.67842

2.96~
2.31842

9.54842

2.1&FAI

1.61842

4.92841

2.12842

3.12E42

2.38842

2.02FA2

4.24842

:. 8.18E42

3.77E41

6.45FA2

. 7.17E42

5.82FA2

: 2.41PAI

5.70PAI

4.29842

1.34E+00
'- 5.81842

8.5&E42

6.69E42

. 5.71842

1.24FAI

I.IIE+00
2.12841

1.&OE42

$ .33E41

8.23E41

2 44842

3.05FA2

1.32841

3378+00

; 6.61841

: 5.62E42

. I;69E+00

2.61E+00

'.84842
9.90842

'.42841

3.60842 1.06FAI

1.96842 ':. 5.93842

2.86842 ~ 8.67E42

3.02E42 . 9.19E42

27'.B
EK

1.01

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.05

1.05

1.05

27AdsB ~

Response .

(Rad/br)

6.345 FA4

9.324FA3

3.208843

7.456843

4.772 E42

5.045 E41

1.643841

1.546 E43

2.867843

6.060842

1.754 FA3

2.163843

1372843

2348842
1.270 E41

7.030844

6.764841

1.270843

2.754843

1.638843

1.19IE43

5397843

3.913843

1.208E43

2.578843

2.8&5843

3.876E+00

1.458841

1.052E43

9.371841

2.2338+00

2.011 FA3

3.174843

6.107 IA2

278

QAD Det.

Response

(Rad/hr)

1.126E41

4.367841

2.588841

3.959E41

1.0068+00

3.275E+00

1.873E+00

1.824841

2.491 E41

1.147E+00

1.957E41

2.175 E41

1.747 E41

7.235841

1.694E+00

1.266841

3.9198+00

1.701841

2.506841

1.939841

1.655 E41

3.539 FAI
3.017 E41

1.675841

2A46E4I

2.589E41

9.494E+00

1.8468+00

1.569 E41

4.703E+00

7.264E+00

2.177 E41

2.743841

1.214 E+ 00

27F

QAD Dct.

Response

(Rad/hr)

8.911 E42

3.457 E41

2.049 E41

3.134841

7.963 E41

2.593E+00

1.483E+00

1.444 FAl
1.972 E41

9.083 E41

1.549841

1.722841

1.383841

5.728841

1.3418+00

1.002841

3.103 E+00

1.347E41

1.984 E41

1.535841

1.310E41

2.801 E41

2.38&E41

1.326FAI

1.937 E41

2.0$ 0E41

7.516E+00

1.461E+00

1.242841

3.723E+00

5.750E+00

1.723 E41

2.171E41

9.610 E41

278dtF

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

27E

Response

(Rad/br)

1.97E43

2.89842

9.91E43

2.2&E42

1.45FAI

1.$ 4E+00

$ .00841

4.69FA3

8.56843

I.8 IE41

5.22E43

6.43E43

4.04E43

6.90E42

3.66E41

2.01843

1.91E+00

3.57E43

7.73E43

4.S6E43

3.32843

1.49842

1.07E42

3.25E43

6.93843

7.74843

1.04E+01

3.88841

2.80843

2 46E+00

5.86E+00

5.21843

8.20843

1.57E41

27F

Response

(Rad/hr)

1.56843

2.29FA2

7.&5E43

1.80842

I.ISE41
1.22E+00

3.95E41

3.71E43

6.7&843

1.43E41

4.13E43

5.09843

3.20E43

$ .47842

2.90E41

1.59843

I.SIE+00
2.83E43

6.12843

3.61E43

2.63843

1.18E42,

&.5IE43

2.57FA3

5.48843

6.13843

S.22E+00

3.07841

2.21FA3

1.95E+00

4.648+00

4.12E43

6.50E43

1.24FAI

J~ ~~w9'p
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Isotope Energy

(Mcv)

Probability

Case 46 ad Failure
CMS-RE-27A,B, tector Response

Cont

Conc.

'7AdeB 27A&B

QAD Det. EK
Response

,(Rad/hr)

Design Basis Gap

Source Release

27AdtB

Response

(Rad/hr)(Ci) Fraction (uCi/cc)

27E

QAD Det.

Response

(Rad/br)

27F 27EdtF

QAD Dct. Eff. 27E 27F

Response

(Red/hr)

Response Response

(Rad/hr) (Rad/hr)

Gale. No.: NE-02-9 v 1

Prepared By: S. J. Hayn f94
page: 5.083

~gr~c-,

'.6438

1.6675

1.6769

1.6838

1.692

1.6937

1.7213

1.7776

1.7882

1.8107

1.&375

1.8397

1.8685

1.8798

1.9034

1.9391

1.9666

1.9986

2.0122

2.021

2.0465

2.1006

2.16

2.1958

2.2802

2.3774

2.401

2.5979

2.6453

2.7509

2.7821

2.7938

2.8196

2.8533

0.00338

0.0012S

0.0014

0.00132

0.0026

0.0438

0.00224

0.0076

0.00106

0.0014

0.00118

0.0035

0.00196

0.001S&

0.0104

0.0064

0.00132

0.0011&

0.0156

0.00244

0.00262

0.0094

0.00528

0.00128

0.00204

0.008

0.0072

0.00108

0.0042

0.00124

0.0076

0.0068

0.00132

0.0024

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+01

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0&2E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0$ 2E+07

0.0300

.0.0300

0.0300

s0.0300

0.0300

:0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

.0.0300

. 0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

: 0.0300

0.0300

5.43E42

2.06E42

2.25FA2

2.12E42

4.18E42

7.04E41

- 1.83E41

,7.02E42

7.71E42

. 7.30E42

'„1.44E41

s 2.43E+00

4.2IE42
1.51E41

8.4&E42

2.06E42

3.28E42

1.29E41

1.16E41

1.74E42

6.75E42

1.99E42

1.22E41

1.09E41

2.12E42

3.86E42

'.72E-OI
i 6.28E41

. 3.60E41

8.$3FA2

1.44E41

5.84E4I
~ 5.29E41

.; 8.4IE42
'.32E41
-, I.OIE41

: 6.24E41

S.60E41

1.09E41
~ 2.01E41

3.60E42 - 1.26E41

1.22E41 4.41E41

1.70E42 '.1&E42
2.25E42 '.25E42
1.90E42 „7.05E42
5.62E42 2.09E41

3.15E42 1.19E41

2.54E42 '.64E42
1.67E41 6.41E-OI

1.03E41 . 4.0IE41

2.12E42 8.39E42

1.90E42 '.61 E42

2.51E41 .. 1.01 E+00

3.92E42 1.59E41

1.06

1.06

106

1.06

1.06

1.06

1.06

1.07

1.07

1.08

1.08

1.08

1.08

1.08

1.09

1.09

1.10

1.10

1.10

1.10

I.II
1.11

1.12

1.13

1.14

1.15

1.15

1.11

1.18

1.19

1.19

1.19

1.19

1.19

1.053 E42

1.530 E43

1.839 E43

1.641 E43

6.390E43

1.816E+00

4.&17FA3

5.761 E42

1.126E43

2.005 E43

1.443 E43

1.271 FA2

4.042 E43

2.641 FA3

1.16&E41

4.499 E42

1.957 E43

1.587E43

2.787 E41

6.839E43

8.02&E43

1.052E41

3.41&E42

2.05 IE43
539&E43

8.634 E42

7.042E42

1.70&E43

2.641 E42

2.392E43

9.064 E42
7.276 E42
2.762 E43

9.212 E43

5.024 E41

1.922E41

2.109 E41

1.994 E-OI

3.940E41

6.643E+00

3.434 E41

1.191E+00

1.667 E41

2.219 E41

1.88&E41

5.606 E41

3.171E41

2.567E41

1.703E+00

1.061E+00

2.20&E41

1.995 E41

2.64&E+00

4.154E41

4.497 E41

1.640E+00

9.384 E41

2.299 E41

3.753 E41

1.512E+00

1.369E+00

2.159E-OI

8.496 E41

2.573 E41

I.SSSE+00

1.424E+00

2.782 E41

5.095 E.OI

3.977 E41

1.521 E41

1.670E41

1.579 E41

3.119E41

5.259E+00

2.719 E41

9.425 E41

1.319 E41

1.757 E41

1.495E41

4.43&E41

2310E41

2.032 E41

1.34&E+00

S.39&E41

1.74&E41

1.579 FAI
2.097E+00

3.289 E41

3.560 FAI
1.299E+00

7.428 E41

1.820E41,

2.971E41

1.197E+00

I.0&4E+00

1.709 E41

6.726 E41

2.036 E41

1.257E+00

1.12&E+ 00

2.202 E41

4.033 E4 l

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.9$

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.91

0.97

0.97

0.96

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.92

0.92

2.67E42

3.87E43

4.65E43

4.14E43

1.61 IA2
4.5&E+00

1.21E42

1.42E41

2.78E43

4.89E43

3.5 IE43

3.06E42

9.68843

6.32E43

2.76E41

1.06E41

4.S4E43

3.67E43

6.44E41

1.5&E42

I.&4E42

2.40E41

7.64E42

4.54E43

1.18IA2

1.&5E41

I.SOE41

3.52E43

5.39E42

4.77E43

1.7&E41

I.43 E41

5.43E43

I.&IE42

2.12FA2

3.07E43

3.6&E43

3.2&E43

1.2&E42

3.63E+00

9.59E43

1.13E41

2.20E43

3.87E43

2.7&E43

2.42E42

7.67E43

S.OOE43

2.1&E41

8.38&02

3.60E43

2.90E43

S.IOE41

1.2SE42

1.45E42

1.90E41

6.05E42

3.59E43

9.35E43

1.46E41

1.19E41

2.79E43

4.27E42

3.77E43

1.41E41

1.13E41

4.30E43

1.43E42
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Case 0'ad Failure
CMS-RE-27A, etector Response

CaIc. No.: NE-02-9 ev 1

Prepared By: S. J. Hayn 5/94
page: 5.084

Isotope Energy

(McV)

Probability Design Basis

Source

(Ci)

'Gsp

Release

Fraction

Cont.

Conc.

(uCi/cc)

'7AdtB
QAD Det.

~ Response

~ (Rad/hr)

27A&B

EK 27AAB .

Response

'Rad/hr).

27E,

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

27EdtF

EK 27E

Response

(Rad/hr)

~/+y
27F

Response

(Rad/hr)

Xc-131m

Xe-133

Xe-133m

Xc-135

2.8662

2.8787

3.0179

3.0292

3.1073

3.1403

3.1721

3.2198

3.3617

3.3711

3.3999

3.5329

3.5839

3.7178

3.7325

3.7814

3.8274

3.8427

3.9018

3.923

3.9655

3.9775

3.996

4.048

4.3411

4.4892

2.1811

0.16393

0.079621

0.080997

0.1777

0.23322

0.1582

0.24979

0.0174

0.00324

0.00254

0.0027

0.00194

0.0104

0.001

0.00428

0.0104

0.0062

0.00136

0.0134

0.00258

0.0084

0.00138

0.00132

0.0013 S

0.0011

0.00134

0.00414

0.00208

0.0027

0.00142

0.00116

0.00104

0.00134

0.07118

0.0196

0.002165

0.36483

0.000712

0.103

0.002886

0.899

6.082E+07

6.082E+07

6.082E+01

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

9.762E+05

0.0300

'.0300
~ 0.0300

0.0300

. 0.0300

0.0300

'.0300
: 0.0300

~ 0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

'.0300
0.0300

~ 0.0300

0.0300

: 0.0300

0.0300

0.0300

. 0.0300

0.0300

0.0300

0.0300

. 0.0300

0.0300

0.0300

4.723 E+07

4.723 E+07
0.0300

0.0300

1.902E+08 0.0300

1.902E+08 0.0300

1.902E+08 0.0300

0.0300

2.80E41 1.46E+00

5.21E42: 2.73E41

4.08E42 2.22E41

4.34E42 *
~ 2.36E41

3.12E42 '.. 1.72E41

1.67E41 9.29FA I

1.61E42: 8.99E42

6.88E42 3.8 8E41

1.67E41, 9.68E41

9.96E42 '. 5.78E41

2.18E42 1.2SE41

2.15E41 1.29E+00

4.14E42 2.50E41

1.35E41: 8.32E41

2.22E42 '.37E41
2.12E42 " 1.32E41

2.22FA2:. 1.39E41

1.77E42 I.I IE41

2.15E42 1.37E41

6.6SE42 4.24E41

3.34FA2 2.1SE41

4.34E42 " 2.79E41

2.28E42 " 1.47E41

1.86E42,'.21E41
1.67E42 1.13E41

2.15E42 1.48E41

1.14E+00 4.88E+00

S.OSE43 8.79E43

1.09E41 '.86E48
1.83E+Ol 5.66E46

3.58E42 4.72&04

1.64E41 ~ 1.96E41

3.60E42 1.10E43

1.12E+01 2. IOE+00

1.19

1.19

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

I.IS
1.18

1.16

1.16

1.15

1.14

1.14

1.12

1.12

1.11

1.10

1.10

1.09

0.98

0.91

1.12

1.00

0.70

0.73

1.02

1.05

1.00

1.04

4.859 E41

1.691E42

1.086 E42

1.230E42

6.443 E43

1.863 E41

1.733 E43

3.204 E42
1.941E41

6.912 E42

3.343 E43

3.267E41

1.222 E42

1.303 E41

3.524E43

3.224 E43

3.S19E43

2.242E43

3.301 E43

3.162E42

7.964 E43

1.333 E42

3.696 E43

2.462 E43

1.849IA3

2.904 E43

6.25 5E+00

4.443 E45

1.419 E49

7.568 E45

1.722 FAS

3.376 E42
3.950E-OS

2.448E+ 01

3.704E+00

6.911E41

S.SSSE41

5.954 E41

4.346E41

2.346E+00

2.270E41

9.808 E41

2.448E+00

1.462E+00

3.225 FAI
3.254E+00

6.324E41

2.107E+00

3A69FAI

3.347E41

3.S24FAI

2.817E41

3.464 E41

1.074 E+ 00

5.432 E41

7.065 E41

3.726 E41

3.068 E41

2.873E41

3.780 E41

1.273E+Ol

2.649 E41

1.479 E42

2.511E+00

1.070 E42

2.233 E+ 00

3.727 E42

2.136 E+ 0 I

2.932E+00

5.476 E41

4.423 E41

4.713 E41

3.440 E41

1.857E+00

1.797 E41

7.763 E41

1.938E+00

1.15 &E+00

2.553 E41

2.576E+00

5.006IAI
1.668E+00

2.746 E41

2.649E41

2.790 E41

2.230E41

2.742 E41

8.501 E41

4.300E41

5.592E41

2.949 E41

2.429 E41

2.274 FAI
2.992 E41

1.008E+Ol

2.096 FAI
1.169E42

1.986E+00

8.462 E43

1.767 E+ 00

2.948 E42

1.691 E+ 0l

0.92

0.91

0.90

0.90

0.89

0.88

0.88

0.87

0.84

0.84

0.83

O.SO

0.79

0.76

0.75

0.74

0.72

0.72

0.70

0.69

0.68

0.67

0.67

0.65

0.52

0.45

0.96

0.98

0.93

0.82

0.98

0.97

0.99

0.97

9.53E41

3.28E42

2.05E42

2.32E42

1.21E42

3.45E41

3.21E43

5.87E42

3.44IAI
1.22E41

S.SSFA3

5.60E41

2.07E42

2.16FAI

5.77E43

5.25E43

S.63E43

3.58E43

5.22E43

4.93E42

1.23E42

2.05E42

5.69E43

3.72E43

2.50E43

3.66FA3

1.40E+01

1.31E43

I.SOE43

3.77E+Ol

3.75E44

3.S6E41

1.33 E43

2.32E+ 02

7.54E41

2.59E42

1.62E42

1.84E42

9.54E43

2.73E41

2.54E43

4.64E42

2.72E41

9.68E42

4.63E43

4.44E41

1.64FA2

1.71E41

4.S7E43

4.16E43

4.4SE43

2.84E43

4.13E43

9.77E43

1.63E42

4.51E43

2.94E43

1.98FA3

2.90E43

I.IIE+Ol
1.04E43

I.ISE43

2.98E+Ol

2.97E44

2.82E41

I.OSE43

1.84E+02
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Isotope Energy

(Mev)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Case 4'6 ad Failure
CMS-RE-27A, tector Response

Cont.

Conc.

27A/re

QAD Det.

Response

- (Rad/hr)

27AdtB

Eff. 27AdcB

Rcsponsc

(Rad/hr)(uCi/cc)

27E

QAD Dct

Response

(Rad/hr)

Gale. No.: NE-02-9 v 1

Prepared By: S. J. Hayn /94
page..085

v/~
27F 27EdtF

QAD Det. Eff. 27E 27F

Response Response Response

(Rad/hr) (Rad/hr) (Red/br)

Xc-135m

Xc-137

Xc-138

035839

0.40799

0.60819

0.68433

0.52656

0.298

0.39335

0.45549

0.84895

0.98225

1.1193

1.2732

1.5768

1.612$

1.7834

2.8498

1.4906

0.15375

0.24256

0.2S &31

0.28251

033528

0.37144

0.39643

0.40136

0.43449

0.50022

0.53007

0.53776

0.55595

0.56853

0.58884

0.65408

0.86582

0.002203

0.003578

0.028948

0.002093

4.723E+07 ~ 0.0300

4.723E+07 0.0300

4.723E+07 . 0.0300

4.723 E+07 0.0300

0.001167

0.001381

0.307

0.00614

0.002057

0.001053

0.002241

0.001013

0.00122$

0.004083

0.001811

0.01315

0.059535

0.034965

0.315

0.004284

0.001071

0.005009

0.063

0.021735

0.20318

0.003622

0.002S2

0.001166

0.001166

0.003055

0.001228

0.001449

0.002961

1.656E+08

1.656E+08

1.656E+08

1.656E+0&

1.6$ 6E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+08

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

'.0300
0.0300

0.0300
. 0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300
~ 0.0300

0.0300

0.80997 3.905E+07 0.0300

2.75FA2 1.34E42

4.46FA2 ~ 2.84E42

3.61E41 " 5.&3E41

2.6IE42 4.77E42

8.35E+00 .'.28E+Ol
S. IOE42 .- '4.76FA3

6.04FA2 .'. 1.02E42

I.34E+01 ; 2.93E+00

2.69E41 '.73E41
9.00E42, . 6.70E42

4.61E42 3.8&E42

9.80E42 9.39E42

4.43E42 i'.29FA2
537E42 '- 6.54E42

1.79E41 2.37E41

1.39E+00

1.25E+01

1.70E41

~ 7.47E42
'. 8.15E41

1.47E42
~ 5.65FA3

1.99E41: 3.29E42

2.51E+00 4.75E41

8.65E41, 1.6&E41

8.0&E+00

IA4FAI
I.OOE41

1.79E+00

4.97E42

4.03E42

4.64E42 .'.92E42
2.05E42

1.22E41 . 5.5&E42

4.&9E42 2.37E42

S.76E42

1.1&E41

3.1SE42

8.49E42

7.92E42 - 1.51E41

5.7SE41 '.53E41
2.37E+00 ' 1.99E42

1.00

1.00

0.99

1.00

0.99

1.01

1.00

0.99

1.01

1.01

1.01

1.02

1.05

1.05

1.07

1.19

I.04

1.00

1.05

1.03

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.01

3.682M4

1.26&FA3

2.083 E41

1.245 FA3

I.OSSE+02

2.452E44

6.183E44

3.890E+Ol

4.687FA2

6.089 E43

1.803 E43

9.386843

2.460E43

3.68&E43

4.$ 3&E42

1.427E42

3.90&E41

4.709 E42

1.090 E41

1.052E+01

2.555E43

2.407E44

6.550E43

1.189E+00

1.45IE41

1.449E+O1

7.083 E43

3.999 E43

8.830E44

9.413 E44

6.714E43

1.145 E43

1.81&E43

I.OIOE42

8.16&E42

I.5 ISE41

1.910E+00

1.530E41

4.982E+0 1

3.4&5E42

5.645 E42

1.43 IE+Ol

S.SOOE41

2.094 E41

1.190E41

2.790FAI

1.464 E41

1.803E41

6.406E41

3.841 E41

1.830E+00

7.416 E41

7.989 E41

7.825E+ 00

1.196E41

3.684E42

1.930 E41

2.594E+00

9.05&FAI

9.105E+00

2.23&E41

1.55 IE41

.7.195E42

7.276 E42

1.927 E41

7.916 FA2
1.016 E-OI

2.700 E41

6.466 E42

1.199 E41

I.5 I4E+00

1.213 E41

3.94&E+Ol

2.759 E42

4.469 FA2

1.133E+01

4.356E41

1.65&E41

9.422 E42

2.209 E41

1.159E41

1.427E41

5.072 E41

3.04IE41

I.449E+ 00

5.866 E41

6.322E41

6.193 E+00

9.464 FA2

2.916 E42

1.52&E41

2.054E+ 00

7.171E41

7.208E+ 00

1.772 E41

1.229 E41

S.703 E42

5.76&E42

1.528641

6.276 E42
&.0$3E-02

2.13&E41

0.95

0.95

0.99

1.00

0.97

0.96

0.95

0.95

1.02

1.01

1.00

0.99

0.98

0.98

0.98

0.92

0.99

0.99

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.97

0.97

0.98

0.98

0.98

1.00

1.02

2.13E43

6.42FA3

6.83E41

3.99E43

1.69E43

5.09E43

5.4 IE41

3.17E43

1.71E43

3.24FA3

1.83E+02

1.51E41

1.90E42

5.4&E43

2.71FA2

6.36E43

9.49E43

1.12E41

2.&OE42

1.04E+00

I.74E+00

1.08E+00

9.51E+Ol

1.96E42

1.49E43

3.65E42

6.1&E+00

7.44E41

6.99E+01

3. IOFA2

1.5 IE42
3.24E43

3.31E43

2.30E42

3.79E43

S.&6E43

3.24E42

135 FA3

2.56E43

1.45E+02

1.19E41

1.51E42

4.34E43

2.14E42

5.03E43

7.51E43

8.8&E42

2.22E42

8.25E41

1.38E+00

8.53E41

7.53E+01

IDSFA2

1.1&E43

2.89E42

4.89E+00

5.89E41

S.S3E+Ol

2ASE42

1.20E42

2.57FA3

2.62E43

1.82E42

3.00E43

4.64E43

2.S7E42

4.04E+02 3.20E+02



Case 4'6- b ~ad Failure
CMS-RE-27A,B,E,I%Etector Response

Gale. No.: NE-02-94~ev 1

Prepared By: S. J. Haynes~5/94
page: 5.086

Isotope Energy

(MeV)

Cont.

Probability Design Basis Gap Conc.

Source Release

(Ci) Fraction (uCi/cc)

27A/ttB

QAD Det.

Response

(Rad/br)

27A/reB

EK 27hdtB

Rcsponsc

(Red/hr)

27E

QAD Det.

Rcsponsc

(Rsd/hr)

v/g Qi
27F 27EdtF

QAD Det. EK 27E 27F

Response Response Response

(Red/hr) (Rad/hr) (Rad/hr)

0.86935

0.89687

0.91251

0.91713

0.93636

0.94125

1.0939

1.0988

1.1022

1.1143

1.1416

1.1454

1.5718

1.6146

1.7683

1.8125

1.8509

1.9254

2.0048

2.0158

2.0792

2.2523

2.3219

2.4753

2.4976

1.1186

0.006206

0.001323

0.003276

0.009198

0.001355

0.002299

0.004095

0.002142

0.001071

0.014742

0.005134

0.001323

0.002646

0.002363

0.16727

0.001796

0.014238

0.005639

0.05355

0.12254

0.014427

0.022869

0.006206

0.003119

0.001733

0.026586

1.506E+08

I.S06E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+0$

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+0$

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+0&

1.506E+08

1.506E+08

I.S06E+08

1.506E+08

1.506E+08

1.506E+08

0.0300

0.0300

0.0300

0.0300

.0.0300

0.0300

0 0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

'0.0300

0.0300

0.0300

0.0300

0.0300

0.0300

2.47E41 '.79E41
5.26E42: 3.92FA2

1.30E41 9.8&E42

3.66E41 . 2.79E41

5.39842 " 4.20E42

9.15E42 7.16E42

1.63E41 1.4&E41

8.52E42 . 7.75E42

4.26E42 3.$ 9E42

5.86E41 . 5.40E41

2.04E41 1.93E41

5.26842, 4.9&E42

I.OSE41 ~ 13&E4I

9.40E42 1.26E41

6.65E+00:9.66E+00
7.14E42 1.06E41

5.66FAI . 8.56E41

2.24E41 3.S IE41

2.13E+00 .3.46E+00

4.87E+00 .7.95E+00

5.74E41 9.57E41

9.10E41 '1.61E+00

2.47E41 4.45E41

1.24E41 2.34E41

6.89FA2 . 1.31E41

1.06E+00 ~ 9.78E41
I

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.05

1.05

1.07

1.08

1.08

1.09

1.10

1.10

1.11

1.13

1.14

1.16

1.16

1.01

SUM ~

4.452 E42

2.086 E43

1.301 E42

1.031E41

2.284 E43

6.611E43

2.427E42

6.671 E43

1.672 E43

3.201 E41

3.975 E42

2.649 E43

1.523 E42
1.243 E42

6.875E+Ol

8.176E43

5.236E41

8.592E42

8.1IOE+00

4.263E+01

6.094 E41

1.651E+00

1.253 E41

3.375 E42

1.049 FA2

1.045E+00

1.501E+03

5.680E41

1.245 E41

3.130E41

8.831E41

1.324 E41

2.257 E41

4.547E41

2.3$ 7E41

1.196 E41

1.66 1 E+ 00

5.893 E41

1.523 E41

3.817E41

3.471 E41

2.610E+01

2.84&FAI
2.289E+00

9.303 E41

9.070E+00

2.083E+Ol

2.501E+00

4.17SE+ 00

1.155E+00

6.04&E41

3.380E41

3.004E+00

4.499 E41

9.862FA2

2.479 E41

6.993 E41

1.04&FAI
1.787 E41

3.600E41

1.$ 90E41

9.470 E42

1.31S E+ 00

4.665 FAI
1.206 FAI
3.021 E41

2.748 E41

2.066E+Ol

2.255 E41

1.812E+00

7.365 E41

7.1&OE+00

1.649E+01

1.980E+00

3.30S E+00

9.145E41

4.78&E41

2.676 E41

2.37SE+00

1.02 1.43FAI 1.13E41

1.01 6.62FA3 5.24E43

1.01 4.12E42 3.26E42

1.01 3.26FAI 2.5&E41

1.01 7.21E43 5.71E43

1.01 2.08E42 1.65E42

1.00 7.41E42 5.86IA2

1.00 2.03E42 1.61E42

1.00 S. I0E43 4.03E43

1.00 9.74E41 7.71E41

1.00 1.20E41 9.S3E42

1.00 8.01FA3 6.34E43

0.98 3.94E42 3.12E42

0.98 3.20E42 2.53E42

0.98 1.70E+02 1.35E+02

0.98 1.99E42 1.5 &E42

0.97 1.26E+00 9.95FAI

0.97 2.02E41 1.60FAI

0.97 1.87E+Ol 1.4&E+01

0.97 9.&5E+01 7.80E+01

0.97 1.39E+00 1.10E+00

0.96 3.6SE+00 2.&9E+00

0.96 2.74E41 2.17E41

0.95 7.13E42 5.64FA2

0.95 2.21FA2 1.75E42

1.00 3.18E+00 3.1&E+00

4.62E+03 3.66E+03

Con. Vol~

27h Cone Factor

27B Cone Factor

Release Free.

5.6&E+09 cm"3

0.00856

0.00973

0.05

27A ~ 12.846

27B ~ 14.602

Rad/hr

Rad/hr

27E ~ 4.63E+03 Rad/hr

27F I 3.66E+03 Rad/hr



Qi

0

1

'h 'I

P U'



Case ¹7- 101 ~rore Damage
CMS-RE-27A,B,E,~ector Response

Calc. No.: NE-02-94. rev 1

Prepared By: S. J. Hayne /94
page:5.087

Energy

(McV)

Probability Design Basis Gap

Source Release

Cont.

Conc.

(Ci) Fraction (uCi/cc)

27hdcB

QhD Dct.

Response

. (Rad/hr)

27A/hB

EK 27h8rB

Rcsponsc

'Rad/hr)

'7EQ/tD Det.

Response

(Rad/br)

27F 27'
QAD Det.

Response

(Rad/hr)

27E 27F

Response Response

(Rad/hr) (Rad/hr)

1-131

1-132

0.080183

0.17721

0.2843

032578

0.36448

0.50299

0.63697

0.6427

0.72289

0.32939

0.1472

0.1833

0.2548

0.2627

0.2848

0.316$

0.363$

0.3878

0.4168

0.4319

0.446

0.4739

0.4785

0.4882

0.5059

0.5226$

0.$ 35$

0.54

0.5471

0.6

0.6208

0.6212

0.63022

0.026182

0.002648

0.060521

0.002507

0.81164

0.003605

0.072605

0.002195

0.018025

0.002304

0.002369

0.001382

0.001875

0.01441

0.00720S

0.001382

0.004935

0.002961

0.004738

0.004&36

0.006021

0.001777

0.001481

0.004145

0.050337

0.16088

0.005231

0.001086

0.012535

0.001382

0.003948

0.015792

0.13719

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

2.422E+ 07

2.422E+07

2.422E+07

2.422E+07

2.422E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3 466E+07

3.466E+07

3.466E+07

3.466E+07

3 466E+07

3.466E+07

3.466E+07

3 466E+07

3.466E+07

3.466E+07

3.466E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

:1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

.1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

.1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.12E+02

1.13E+Ol

2.58E+02

1.07E+01

3.46E+03

1.54E+Ol

3.10E+02

9.36E+00

7.69E+01

9.83E+00

1.4$ E+Ol

8.44E+00

1.14E+Ol

8.80E+01

4.408+01

8.44E+00

3.01E+01

1.81E+Ol

2.89E+01

2.9$ E+01

3.67E+01

1.08E+Ol

9.04E+00

2.53E+Ol

3.07E+02

9.82E+02

3.19E+Ol

6.63E+00

7.65E+01

8.44E+00

2.41E+Ol

9.64E+Ol

8.37E+02

:3.202 FA7

'0.0017308

0.21188

: 0.012442

5.1164

0.050276

1.5375

0.046921

0.43332

0.011708

0.00056033

0.0010702

:0.0046528

~ 0.039305

0.025366

0.0064486

0.030934

0.021291

~ 0.039003

. 0.042246

'.055452
l 0.018048

0.015272

0.044124

0.71429

2.49

0.085532

. 0.018066

0.21393

'.027372
~. 0.081315

0.32556

2.8731

0.71

1.02

1.02

1.00

1.00

0.99

1.00

1.00

1.00

1.00

1.01

1.03

1.04

1.03

1.02

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

2.539 FAS

1.994 FA2

S.579E+01

1330FAI

1.771 E+04

7.653841

4.761E+02

4.393 FAI
3.331E+01

I.ISIE41

8.183 FA3

9.298FA3

5.53 SEE

3.561E+00

1.138E+00

$ .439FA2

9.318E41

3.848FAI

1.128E+00

1.247E+00

2.038E+00

1.938FAI

1.367E41

I.IOSE+00

2.173E+02

2.421E+03

2.704E+00

1.186FAI

1.620E+Ol

2.286IAI
1.959E+00

3.138E+ 0l
2.406 E+ 03

1.79E41

3.96FA2

1.70E+00

8.34 EAR

3.07E+Ol

2.22FAI

4.97E+00

1.52FAI

1.39E+00

7.77FA2

2.80842

2.16FA2

4.57E42

3.66FAI

2.03E-OI

4.44FA2

1.86FAI

1.19FAI

2.05E 01

2.16FAI

2.76FAI

8.54E42

7.16FA2

2.03FAI

3.10E+00

9.89E+00

3.23E-OI

6.71FA2

7.77FAI

9.02E42

2.65FAI
1.06E+ 00

9.31E+00

1.42FAI

3.14FA2

1.35E+00

6.60F 02

2.43E+Ol

1.76FAI

3.94E+00

1.20FAI

1.10E+00

6.1$ FA2

2.21FA2

1.71E02

3.62E-02

2.90FAI

1.61FAI

3.52E42

1.47FAI

9.44E42

1.62FAI

1.71FAI

2.18FAI

6.76IA2

5.67K@2

1.61IAI
2.46E+00

7.83E+00

2.56E4I

5.32E~
6.16FAI

7.ISED
2.10FAI
8.40FA I

7.38E+00

0.88

0.98

0.96

0.96

0.95

0.96

0.99

1.00

1.01

0.95

1.01

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.96

0.97

0.97

0.97

0.97

0.99

0.99

0.99

0.99

1.76E+01

4.39FAI

4.22E+02

8.56FAI

I.OIE+05

3.28E+00

I.S2E+03

1.42E+00

1.08E+02

7.25FAI

4.08FAI

1.77FAI

5.08FAI

3.12E+Ol

8.58E+00

3.60E4I

S.32E+00

2.0$ E+00

S.62E+00

6.0SE+00

9.63E+00

8.89FAI

6.22FAI

4.94E+00

9.15E+02

9.42E+03

9.99E+00

4.31FAI

5.77E+Ol

7.54FAI

6.31E+00

I.OIE+ 02

7.72E+03

1.39E+Ol

3.47FAI

3.34E+ 02

6.78FAI

7.98E+04

2.60E+00

1.21E+03

1.12E+00

8.54E+01

S.74FAI

3.23FAI

1.40FAI

4.02E4I

2.47E+01

6.79E+00

2.85FAI

4.21E+00

1.62E+00

4.4$ E+00

4.79E+00

7.62E+00

7.04FAI

4.92FAI

3.91E+00

7.24E+02

7.46E+03

7.92E+00

3.42FAI

4.57E+01

5.97FAI

S.OIE+00

S.OI E+Ol

6.12E+03
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Isotope Energy

(Mcv)

0.6506

0.659

0.66769

0.6698

0.6716

0.727

0.7272

0.7285

0.7645

0.77%1

0.7802

0.7845

0.8098

0.8122

0.8633

0.8768

0.9103

0.9276

0.95455

0.9837

1.0347

1.136

1.1434

1.1474

1.1732

1.2727

1.2907

1.2953

1.2976

1.3178

1.3721

1.3986

1.4426

1.4768

Probability

0.026649

0.003948

0.987

0.04935

0.052311

0.031584

0.021714

0.010857

0.003948

0.76196

0.012338

0.004244

0.028623

0.056259

0.005823

0.010758

0.009179

0.004145

0.18062

0.005626

0.004738

0.02961

0.013S22

0.002764

0.010857

0.001777

0.011351

0.01974

0.008883

0.001184

0.024675

0.071064

0.014213

0.001352

Design Basis

Source

(Ci)

3.4668+07

3.466E+07

3.466E+07

3A66E+07

3A668+07

3.466E+07

3.4668+07

3.466E+07

3A668+07

3A66E+07

3.4668+07

3.4668+07

3.466E+07

3A668+07

3.4668+07

3.466E+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3.466E+07

3.4668+07

3A668+07

3A66E+07

3.4668+07

3.466E+07

3.4668+07

3.4668+07

3.4668+07

3.4668+07

3.4668+07

3A668+07

3.4668+07

3.466E+07

Gap

Rcleasc

Fraction

1.0000

'1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

~ 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

.1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

Cont.

Conc.

(uCi/cc)

1.63E+02

2.41E+01

6.028+03

3.018+02

3.19E+02

1.938+02

1.338+02

6.63E+Ol

2.418+01

4.658+03

7.53E+01

2.598+01

1.758+02

3.438+02

3.55E+01

6.578+01

5.60E+01

2.53E+Ol

I.IOE+03

3.43E+Ol

2.898+01

1.818+02

8.258+01

1.69E+01

6.63E+Ol

1.08E+Ol

6.938+01

1.208+02

5.428+01

7.238+00

1.51E+02

4.348+02

8.67E+Ol

8.258+00

27hdtB

QhD Dct.

Response

(Rad/hr)

27hdtB

Eff.

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.04

1.04

0.57678

0.086579

21.936

1.1001

1.1692

0.76351

0.52518

0.26306

0.10043

19.593

0.32051

0.11091

0.77184

1.5212

0.16642

0.31213

0.27617

0.12712

5.7061

0.18354

0.16221

1.106

0.50818

0.10426

0.41862

: 0.074398

0.48218

0.84198

0.3796

0.051411

1.119

3.2897

0.68072

0.06646

27hdtB

Response

(Rad/hr)

'.3818+01

2.0&6E+00

1.321E+05

3.314E+02

3.7338+02

1.4728+02

6.9608+01

1.7618+01

2.4448+00

9.203 E+04

2.4388+01

2.9028+00

1.3628+02

5.2768+02

S.974E+00

2.070E+01

1.563 E+01

3.248E+00

6.3538+03

6.3658+00

4.7388+60

2.019E+02

4.2368+01

1.776E+00

2.8298+01

8.231 E41

3.4078+01

1.035 E+02

2.099E+01

3 790841

1.736E+02

1.4708+03

6.141E+01

5.704 E41

27E

QhD Dct.

Response

(Rad/hr)

1.868+00

2.79E41

7.05E+Ol

3.54E+00

3.76E+00

2.44E+00

1.68E+00

8.42E41

3.21E41

6.25E+Ol

1.02E+00

3.53E41

2.45E+00

4.84E+00

5.30E41

9.92E41

8.75E41

4.02841

1.79E+Ol

5.73841

5.03E41

3.39E+00

1.558+00

3.18E41

1.27E+00

2.21841

1.438+00

2.49E+00

1.12E+00

1.51E41

3.248+00

9.46E+00

1.93E+00

1.87E41

27F 278dtF

QhD Det.

Response

(Rad/hr)

1.47E+00

2.21841

5.59E+01

2.80E+00

2.98E+00

1.948+00

1338+00

6.67F 01

2.54E41

4.95E+01

8.09E41

2.80841

1.94E+00

3.83E+00

4.19841

7.86841

6.93841

3.18841

1.42E+01

4.54841

3.99E41

2.68E+00

1.23E+00

2.52E41

1.018+00

1.75841

1.13E+00

1.978+00

8.88841

1.20E41

2.57E+00

7.49E+00

1.53E+ 00

1.488-0I

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.01

1.01

I.OI

1.01

1.01

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

278

Response

(Rad/hr)

3 028+02

6.71E+00

4.258+05

1.068+03

1.20E+03

4.768+02

2.25E+02

5.648+01

7.80E+00

2.94E+05

7.778+01

9.24E+00

4.33E+02

1.68E+03

1.92E+01

6.65E+Ol

4.958+01

1.03E+01

2.00E+04

1.998+01

1.478+01

6.128+02

1288+02

5.37E+00

8.43E+01

2.37E+00

9.79E+01

2.97E+02

6.02E+Ol

1.08E+00

4.838+02

4.06E+03

1.66E+02

1.53E+00

27F

Response

(Rad/hr)

2.40E+02

5.32E+00

3.37E+05

8.44E+02

9.51E+02

3.77E+02

1.78E+02

4.478+01

6.18E+00

2.338+05

6.158+01

7.32E+00

3.43E+02

1.33E+03

1.52E+Ol

5.26E+01

3.92E+01

8.13E+00

1.588+04

1.57E+01

1.16E+01

4.848+02

1.028+02

4.25E+00

6.68E+01

1.88E+00

7.75E+Ol

2.35E+02

4.77E+01

8.56841

3.83E+02

3.22E+03

1318+02
1.21E+ 00
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Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Case ¹7- 10(/- ore Damage
CMS-RE-27A,B,E, tector Response

27AdtB

EK
Cont. '7AdcB

27',B
Response

(Red/hr)

QAD Det.

'Response

(Rad/hr)

Conc.

(uCi/cc)

27E

QAD Det.

Response

(Red/hr)

QAD Det.

Response

(Rad/br)

27E 27F

Response Response

(Rad/hr) (Rad/hr)

Cele. No.: NE-02-94- rev 1

Prepared By: S. J. Hayne 5/94
page:5.089.k ~~~

y~„27F 27BLF

1-133

I-134

1.7575

1.9211

2.0022

2.0868

2.1727

2.2232

2.3905

1.0146

0.2627

0.26717

0.34543

0.36108

0.41805

0.42291

0.51053

0.52987

0.61797

0.68025

0.70658

0.76838

0.82051

0.85628

0.87533

0.90967

1.0523

1.0601

1.2364

1.2982

1.3504

0.53524

0.1354

0.13903

0.15198

0.16248

0.002961

0.011844

0.010857

0.002369

0.001974

0.001184

0.001678

0.031946

0.003565

0.001165

0.001036

0.001122

0.001528

0.00309

0.01&127

0.8632

0.005395

0.006448

0.014933

0.004566

0.001537

0.012344

0.044714

0.002124

0.005516

0.001373

0.014933

0.023306

0.001485

0.006072

0.037592

0.006869

0.001059

0.002576

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

3.466E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

4.747E+07

5.183E+07

S. I&3E+07

5.183E+07

5.183E+07

'.0000
~ 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

r 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

. 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

. 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

I.&IS+01

7.23E+Ol

6.63S+Ol

1.45E+01

1.20E+01

7.23E+00

1.02E+01

1.95E+02

2.98E+01

9.74E+00

8.66E+00

9.3&E+00

1.2&E+Ol

2.5&E+01

1.52E+02

7.22E+03

4.5IS+01

5.39E+Ol

1.25E+02

3.82E+01

1.2&E+01

1.03E+02

3.74E+02

1.7&E+Ol

4.61E+01

1.15E+Ol

1.25E+02

1.95E+02

1.24E+01

5.08E+01

3.43E+02

6.27S+01

9.67S+00

2.35E+01

~ 0.16998

0.73671

0.70124

0.15753

0.13509

0.082343

0.12299

1.0746

0.0097256

'0.0033502

0.0058264

.0.0069341

0.012642

. 0.026066

0.26406

13.786

~. 0.11055

0.14597

0.35102

0.11676

~ 0.041941

0.3501

1.2949

" 0.063875

0.19174

. 0.04804$

0.60698

0.99632

0.066202

0.09918

0.0032316

0.00080871

0.00033S77

0.0011084

1.07

1.09

1.10

1.11

1.12

1.13

1.15

1.01

1.03

1.03

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.03

0.99

1.03

1.02

1.00

1.00

3.287E+00

5.&OSE+01

5.112E+01

2.52&E+00

1.823 E+00

6.724 EOI

IA49E+00

2.116E+02

2.9&SFAI

3.361 B02

5.046&02

6.504802

1.615 EOI

6.733 EOI

3.961E+Ol

9.84&E+04

4.986E+00

7.86&E+00

4.382E+01

4.501E+00

5.443 S4I
3.649E+01

4.88&E+02

1.145E+00

8.930E+00

5.570B4I

7.728E+01

1.9&OS+02

8.465 EOI

4.984E+00

1.142E+ 00

5.172E42

3.24SE43

2.606 EO2

4.60FAI

1.95E+00

1.84E+00

4.12EOI

3.52E41

2.14EOI

3.18EOI

3.34E+00

9.06E02

3.03EO2

3.69E42

4.20E42

6.62E02

135 EOI

1.12E+00

5.31E+Ol

3.60EOI

4.69FAI

1.13E+00

3.73EOI

1.33E41

1.1 IE+00

4.12E+00

2.02FAI

5.94E41

1.49EOI

1.82E+00

2.94E+00

1.93E41

3.74E4I

4.01EOI

7.56E42

1.30E42

3.44E42

3.64801

1.54E+00

1.45E+00

3.26E41

2.79'
1.70E41

2.52&01

2.64E+00

7.17E42

2.39E42

2.92M'.32E42

5.24E02

1.07E4I

8.83E41

4.21E+01

2.86E41

3.71EAI

8.92801

2.95E41

1.06E4I

8.83E41

3.26E+00

1.60E-OI

4.70E41

1.18&01

1.44E+00

2.33E+00

1.53E41

2.97EAI

3.18E41

5.9&E42

1.03E%2

2.72842

0.9$

0.97

0.97

0.97

0.96

0.96

0.95

1.01

0.97

0.97

0.95

0.95

0.95

0.95

0.96

0.97

0.99

1.00

1.01

1.01

1.02

1.02

1.02

1.01

1.01

1.01

1.00

0.99

0.99

0.97

102

1.02

1.00

0.98

&.I5E+00

1.37E+02

1.1&E+02

5.7&E+00

4.07E+00

1.49E+00

3.10E+00

6.5&E+02

2.62E+00

2.86EOI

3.03FAI

3.74EOI

8.03E41

3.32E+00

1.62E+02

3.72E+05

1.61E+Ol

2.53E+Ol

1.42E+02

1.44E+Ol

1.75E+00

1.17E+02

1.57E+03

3.63E+00

2.77E+01

1.72E+00

2.27E+02

5.6&E+02

2.37E+00

1.84E+Ol

6.45E+00

1.0&E+02

9.35E+Ol

4.57E+00

3.22E+00

1.1&E+00

2.45E+00

S.21E+02

2.07E+00

2.26E4I

2.40EOI

2.96FAI

6.36801

2.63E+00

1.29E+02

2.95E+05

1.2&E+01

2.00E+Ol

1.12E+02

1.14E+01

1.39E+00

9.29E+01

1.24E+03

2.87E+00

2.19E+01

1.36E+00

1.80E+02

4.49E+02

1.88E+00

1.46E+Ol

1.40E+02 1.11E+02

4.84E+00 3.83E+00

1.26E41 9.94E%2

7.93E41 6.27'
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Case,47- 100 ~re Damage .

CMS-RE-27A,B,E,~ector Response
Cate. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~/94
page:5.090

Isotope Energy

.(MeV)

0.18847

0.217

0.23547

0.2788

0.31981

0.35108

0.40545

0.411

0.43335

0.45892

0.4655

0.48888

0.5144

0.54083

0.56552

0.57075

0.59536

0.62179

0.62796

0.67734

0.70665

0.73074

0.73918

0.76668

0.81638

0.84702

0.85729

0.864

0.88409

0.9226

0.94786

0.9669

0.97467

1.0403

Cont.

Conc.

(Ci) Fraction (uCi/cc)

0.006965

0.002481

0.019845

0.001307

0.005152

0.004961

0.073466

0.006106

0.041885

0.012976

0.003626

0.014121

0.023375

0.078236

0.008778

0.002099

0.11354

0.10591

0.023662

0.084915

0.008301

0.019082

0.007633

0.041026

0.005248

0.9541

0.069649

0.001908

0.6526

0.001431

0.040358

0.00353

0.046751

0.019082

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

,5.183 E+07

5.183E+07

S.1 &38+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.1838+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183E+07

5.183 E+07

5.183E+07

S. 1 &38+07

5.183E+07

5.1838+07

S.l &3E+07

5.183E+07

5.1838+07

S. I&38+07

5.1&3E+07

5.183 E+07

5.183 E+07

5.183E+07

5.183E+07

S. I&3E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

6.368+01

2.26E+01

1.818+02

1.19E+01

4.708+01

4.S38+Ol

6.718+02

S.578+01

3.82E+02

1.188+02

3.318+01

1.29E+02

2.138+02

7.14E+02

8.018+01

1.92E+01

1.048+03

9.67E+02

2.168+02

7.75E+02

7.588+01

1.74E+02

6.97E+Ol

3.748+02

4.79E+Ol

8.718+03

6.36E+02

1.748+01

S.968+03

1.318+01

3.6&E+02

3.228+01

4.278+02

1.74E+02

Probability Design Basis Gsp

Source Release

.27AdrB

QAD Det.

Response

(Rad/hr)

0.0062184

0.003811

0.038765

."0.004301

- 0.024579

0.028881

0.57714

. 0.049087

0.36789

0.12519

. 0.035793

0.15064

0.3475

1.3054

0.15898

0.038582

2.2248

~ 2.1861

0.4935

1.9143

0.19519

0.46364

0.18764

1.0467

0.14254

26.788

1.9778

0.054576

19.08

, 0.043644

1.2656

0.11306

1.51

0.65635

27',B
EK

1.04

1.06

1.05

I.m
1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

27AdrB

Response

(Rad/hr)

4.111841

9.148802

73728+00

5.233 FA2

1.156E+00

1.3088+00

3.8708+02

2.736E+00

1.4068+02

1.4688+01

1.173E+00

1.922E+Ol

7.340E+Ol

9.22&E+02

1.261E+01

7.31&FAI
2.282E+03

2.1138+03

1.066E+02

1.484E+03

1.4798+01

8.1568+01

1.320E+0.l

3.959E+02

6.&96E+00

2.3568+05

1.270E+03

9.S99FAI

1.14&E+05

5.757FAI

4.708E+02

3.679E+00

6.50&E+ 02

I.I5S 8+ 02

278

QAD Det.

Resp ouse

(Rad/hr)

1.13FAI

4.88IA2

4.36FAI

3.59842

1.68FAI

1.80F 01

3.09E+00

2.60FAI

1.87E+00

6.0&FAI

1.72E41

6.94FAI

1.448+00

4.83E+00

5.52FAI

1.33FAI

7.37E+00

7.118+00

1.60E+00

6.ISE+00

6.26FAI

1.488+00

6.00FAI

3.34E+00

4.53FAI

8.53E+01

6.29E+00

1.74E-OI

6.06E+Ol

1.3&E4)I

3.998+00

3.55841

4.73E+00

2.04E+00

QAD Det. Elf.

Response

(Rad/hr)

27E

Rcsponsc

(Rad/hr)

27F

Response

(Red/hr)

8.95FA2

3.86842

3.45E4I

2.84FA2

1.33FAI

1.42FAI

2.45E+00

2.06FAI

1.4&E+00

4.82FAI

1.36FAI

5.49FAI

1.14E+00

3.83E+00

4.38FAI

I.OSFAI

5.&SE+00

5.64E+00

1.27E+00

4.87E+00

4.96FAI

1.188+00

4.76FAI

2.658+00

3.59FAI

6.75E+01

4.99E+00

1.3 &E-OI

4.808+01

1.09841

3.168+00

2.&IFAI
3.74E+00

1.61E+00

0.97

0.97

0.97

0.96

0.96

0.95

0.95

0.95

0.95

0.96

0.96

0.96

0.97

0.97

0.98

0.98

0.99

0.99

0.99

1.00

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.01

1.01

1.01

1.01

1.01

1.01

6.9&E+00

1.07E+00

7.668+01

4.11FAI

7.57E+00

7.74E+00

1.97E+03

1.3&E+01

6.&OE+02

6.92E+Ol

S.46E+00

8.5&E+01

2.97E+02

3.35E+03

4.34E+Ol

2.49E+00

7.578+03

6.&IE+03

3.428+02

4.768+03

4.798+01

2.61E+02

4.228+01

1.268+03

2.22E+01

7.57E+05

4.088+03

3.088+00

3.65E+OS

1.82E+00

1.4&E+03

I. ISE+Ol

2.04E+03

3.S8E+02

5.528+00

8.4&FAI

6.068+01

3.25FAI

5.99E+00

6.12E+00

1.568+03

1.09E+Ol

5.3&E+02

5.4&E+01

4.328e00

6.79E+01

2.368+02

2.658+03

3.44E+01

1.9&E+00

6.00E+03

5.40E+03

2.718+02

3.788+03

3.79E+01

2.078+02

3.3$ E+01

I.OOE+03

1.758+01

6.008+05

3.23E+03

2.448+00

2.898+05

I 448+00

1.178+ 03

9.14E+00

1.6 1 E+03

2.848+02

v/~~g
/'7F

278drF
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Cont. 27AdcB 27AAB

Case 07- 10()~ore Damage:
CMS-RE-27A,B,E,detector Response

27E

Gale. No.: NE-02-94-+ rev 1

Prepared By: S. J. Hayne 5/94
page:5.091

M/9
27F 27 ELF

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Conc.

(uCi/cc)

QAD Det. EK
Response

. (Rad/hr)

27Adr.B

Response

(Rad/hr)

QAD Det.

Response

(Red/hr)

QAD Det.

Response

(Rad/hr)

27E

Response

(Rad/hr)

27F

Response

(Red/hr)

1.0726

1.1001

1.1032

1.1362

1.1591

1.164

1.19

1.239

1.2695

1.3224

1.336

1.3526

1.4143

1.4282

1.4314

1.4552

1.47

1.5055

1.5415

1.6138

1.6292

1.6443

1.6552

1.7415

1.806$

1.9259

2.0206

2.1599

2.3124

2A674

1.7872

0.2205

0.22972

0.26426

0.15266

0.006869

0.007251

0.09731&

0.00353

0.001336

0.003S3

0.002099

0.005629

0.0010S

0.001431

0.004484

0.002194

0.001717

0.001717

0.022898

0.007728

0.00114$

O.OOS0$ 7

0.043602

0.002576

0.004007

0.00229

0.026715

0.057246

0.001813

0.001717

0.002099

0.002385

0.001527

0.013348

0.017452

0.002317

0.00184

5.183E+07

5.183E+07

5.183E+07

S. I&3E+07

S. I&3E+07

5.1$ 3E+07

S. I&3E+07

S. I&3E+07

5.183E+07

S.183E+07

S. I&3E+07

5.183E+07

S.1 &3E+07

5.183 E+ 07

5.183E+07

S. I&3E+07

5.183E+07

S. I&3E+07

S.183E+07

5.1&3E+07

S. I &3E+07

5.183E+07

5.183E+07

S. I&3E+07

5.183E+07

S. I&3E+07

S. I&3E+07

S. I&3E+07

5.183E+07

5.183 E+07

5.183E+07

4.470E+07

4.470 E+ 07

4.470E+ 07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

. 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.39E+03

6.27E+01

6.62E+01

8.8&E+02

3.22E+Ol

1.22E+Ol

3.22E+Ol

1.92E+01

5.14E+01

9.5&E+00

1.31E+01

4.09E+01

2.00E+01

1.57E+01

I.S7E+01

2.09E+02

7.05E+01

I.OSE+01

4.62E+Ol

3.9&E+02

2.35E+Ol

3.66E+Ol

2.09E+01

2.44E+02

S.22E+02

1.65E+01

1.57E+01

1.92E+Ol

2.18E+01

139E+01

1.22E+02

1.37E+02

1.82E+Ol

1.4SE+Ol

5.4009

0.24881

0.26335

3.6374

0.13449

0.051108

0.13804

0.085473

0.23507

0.045755

. 0.063057

0.2002

0.1028

~ 0.0813$

0.081551

~ 1.1075

0.37777

0.057482

0.2S &97

2 3227

0.13839

0.21695

;. 0.12472

13213

~ '.3686
0.11301

.. 0.11162

0.143

0.17064

0.11451

0.77768

0.028083

0.0042047

O.OOS1136

1.01

1.01

I.OI

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.05

1.05

1.06

1.06

1.07

1.08

1.09

1.10

1.12

1.14

1.16

1.07

1.06

1.05

1.03

7.601E+03

1.575E+Ol

1.760E+01

3.263E+03

4.376E+00

6.357 E41

4.536E+00

1.670E+00

1.232E+Ol

4.516E41

8.483 E41

8.439E+00

2.120E+00

1.313E+00

1316E+00

2.407E+02

2.771E+Ol

6.247E41

1.243E+Ol

9.706E+02

3.416E+00

8.410E+00

2.763E+00

3.969E+02

1.901E+03

2.03&E+00

1.924E+00

3.06&E+00

4.235E+00

1.&5 IE+00

1.014E+02

4.089E+00

8.052 E42
7.629 E-02

1.67E+01

7.66E41

8.10E41

1.11E+Ol

4.10E41

1.56E41

4.1&E41

2.56E41

6.99E41

1.34E41

1.84E41

5.83E41

2.94E41

2.32E41

2.32E41

3.13E+00

1.06E+00

1.60E41

7.20E-OI

6.40E+00

3.&IE41

5.96E41

3.42E41

4.13E+00

9.06E+00

2.99E41

2.92E41

3.73E41

4.43E41

2.95E41

2.10E+00

3.51E41

4.92E-02

4.71E42

1.32E+Ol

6.07E41

6.42E41

8.&IE+00

3.25E41

1.23E4I

3.31E41

2.03E41

5.54E41

1.06E41

I.46E41

4.62E41

2.33E41

1.84E41

1.84E41

2.4&E+00

8.43E41

1.27E4I

$ .70E-OI

5.07E+00

3.01E41

4.72E41

2.71E41

3.27E+00

7.17E+00

2.37E41

2.31E41

2.95E41

3.51E41

2.34E41

1.66E+00

2.77E41

3.$ 9E42
3.73E-02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.97

0.97

0.96

0.96

0.95

0.98

0.97

0.97

0.97

2.35E+04

4.&OE+Ol

5.36E+Ol

9.89E+03

1.32E+Ol

1.90E+00

1.35E+Ol

4.91E+00

3.59E+01

1.27E+00

2.3&E+00

-2.36E+01

5.83E+00

3.60E+00

3.60E+00

6.4&E+02

7.43E+Ol

1.66E+00

3.26E+01

2.SOB+03

8.77E+00

2.14E+01

7.01E+00

9.86E+02

4.64E+03

4.80E+00

4.44E+00

6.86E+00

9.25E+00

3.91E+00

2.SOB+02

4.67E+Ol

$ .71E-OI

6.62E41

1.86E+04

3.&OE+Ol

4.25E+01

7.83E+03

I.OSE+Ol

I.SOE+00

1.07E+Ol

3.8&E+00

2.84E+01

I.OIE+00

1.$ 9E+00

1.87E+Ol

4.62E+00

2.85E+00

2.&SE+00

5.13E+02

5.8&E+01

1.3 IE+00
2.5&E+01

1.9&E+03

6.94E+00

1.69E+01

S.SSE+00

7.&IE+02

3.67E+03

3.SOE+00

3.52E+00

SA3E+00

7.32E+00

3.10E+00

1.98E+02

3.70E+01

6.$ 9E41

5.24E41
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Case ¹7- 100~re Damage
CMS-RE-'27A, B,E, detector Response

Calc. No.: NE-02-94-~ev 1

Prepared By: S. J. Haynes~/94
page:5.092

Isotope Energy

(MeV)

Probability Design Basis

Source

(Ci)

Gap

Release

Cont.

Conc.

Fraction (uCi/cc)

,.27A8CB

QAD Det.

Response

.(Rad/hr)

27A&B

EK 27AAB

Response

(Rad/br)

27E

QAD Det.

Response

(Rad/hr)

QAD Dct.

Response

(Rad/hr)

27E 27F

Response Response

(Red/hr) (Rad/hr)

+/)g~
27F 27EdtF

0.28845

0.29027

0.36185

0.40303

0.41483

0.41763

0.42993

0.43374

0.45163

0.54656

0.57597

0.64985

0.69013

0.70792

0.78548

0.79771

0.8368

0.96146

0.97196

0.97261

0.99509

1.0388

1.1016

1.124

1.1315

1.1599

1.169

1.2405

1.2604

1.3679

1.4484

1.4576

1.5028

1.5664

0.030899

0.003033

0.00186

0.002317

0.003004

0.03519

0.003033

0.005522

0.003147

0.071239

0.001288

0.004549

0.001288

0.00658

0.001516

0.001717

0.066661

0.001459

0.008869

0.012016

0.001545

0.07925

0.016022

0.036049

0.22516

0.00103

0.008726

0.009012

0.2861

0.006065

0.003147

0.086402

0.010729

0.012875

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+ 07

4.470E+07

4.470E+07

4.470E+ 07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+ 07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+07

4.470E+ 07

4.470E+ 07

4.470E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

2.43E+02

2.39E+01

1.46E+01

1.82E+Ol

2.36E+Ol

2.77E+02

2.39E+Ol

4.35E+Ol

2.4&E+Ol

5.61E+02

1.01E+01

3.5&E+Ol

I.OIE+Ol

S.1&E+01

1.19E+OI

1.35E+Ol

5.25E+02

1.0000 I.ISE+01

1.0000 6.9&E+01

9.46E+01

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.22E+Ol

6.24E+02

1.26E+02

2.84E+02

1.77E+03

&.IIE+00

6.87E+01

1.0000

'1.0000

1.0000

1.0000

2.48E+Ol

6.SOB+02

8.4SE+Ol

I.OIE+02

1.0000 7.09E+01

1.0000 2.25E+03

1.0000 4.77E+01

0.11334

~ 0.011351

0.011545

0.01&02

0.024534

0.29063

~ 0.026294

0.048577

- 0.029581

1.2139

0.02402

0.098357
"

0.029571

0.15494
" 0.039674

0.045685

I.&511

0.046439

0.2&562

0.38733

0.051032

2.7235

0.58109

1.3329

8.3786

. 0.039268

0.33521

0.36751

11.86

0.27412

0.1514

4.1876

0.5377

0.66861

1.02

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.03

1.04

1.04

1.04

1.05

2.812E+01

2.737E41

1.690841

3.287841

5.&OIB41

8.050E+01

6.27&E41

2.111E+00

7.32&E4I

6.739E+ 02

2.411 EOI

3.522E+00

2.99&E41

8.025E+00

'.782E4I
6.236E41

9.&IOE+02

5.387E41

2.014E+Ol

3.700E+01

6.26&EOI

1.716E+03

7.402E+0l

3.820E+02

1.500E+04

3.247 E4I
2.349E+01

2.659E+01

2.724E+04

1.34&E+Ol

3.900E+00

2.962E+03

4.723 E+ 0 I

7. I ISE+Ol

8.86E41

8.76E42

6.97E-02

9.70E42

1.29E41

1.52E+00

1.35E41

2.47E41

1.46E41

4.42E+00

8.1&E42

3.17E4I

9.49E42

4.97E-OI

1.26E-OI

1.45&01

5.89E+00

1.46&01

8.95E41

1.2IE+00

1.59E41

&.45E+00

1.79E+00

4.09E+00

2.57E+01

1.20E4I

1.02E+00

I.IOE+00

3.54E+01

7.95E41

4.29E4I

1.18E+Ol

I.SOE+ 00

I.&5E+00

7.01841

6.94E42

5.52E42

7.6&EO2

1.02841

1.2IE+00

1.07EAI

1.96E41

1.15E4I

3.50E+00

6.49E42

2.51&01

7.52E42

3.93E41

1.00E4I

1.15&01

4.67E+00

1.15841

7.0&E41

9.61E4I

1.26E41

6.69E+00

1.42E+00

3.24E+00

2.03E+01

9.47E-02

8.07E4I

8.72E41

2.80E+Ol

6.29&01

3.40841

9.3&E+00

1.19E+ 00

1.47E+00

0.96

0.96

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.97

0.98

1.00

1.00

1.01

1.01

1.01

1.02

1.01

1.01

1.01

1.01

I.OI

1.00

1.00

1.00

1.00 ~

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.98

2.07E+02

2.01E+00

9.69FAI

1.6&E+00

2.90E+00

4.01E+02

3.05E+00

1.02E+Ol

3.43E+00

2.40E+03

8.13841

1.14E+Ol

9.62E41

2.60E+Ol

I.S2E+00

1.9&E+00

3.15E+03

1.69E+00

6.31E+Ol

1.16E+02

1.95E+00

532E+03

2.26E+02

1.16E+03

4.55E+04

9.70E41

7.00E+01

7.&IE+01

7.96E+04

3.76E+Ol

I.OSE+01

7.97E+03

1.26E+02

1.84E+02

1.64E+02

1.59E+00

7.67E4I

1.33E+00

2.30E+00

3.17E+02

2.42E+00

8;0&E+00

2.71E+00

1.90E+03

6.4SFAI

9.00E+00

7.62E4I

2.06E+Ol

1.21E+00

1.57E+00

2.50E+03

1.34E+00

S.OOE+01

9.1&E+Ol

I.SSE+00

4.21E+03

1.79E+02

9.19E+02

3.60E+04

7.6&EOI

S.SSE+Ol

6.18E+01

6.30E+04

2.97E+01

8.33E+00

6.31E+03

9.94E+Ol

1.46E+02
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Isotope Energy

(MeV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Case //7- 10V~ore Damage
CMS-RE-.27A,B,E,%detector Response

Cont.

Conc.

(uCi/cc)

. 27A&,B

QAD Det.

Response

'(Red/hr)

27Adr,B

EK 27A&B

Response

(Rad/hr)

278

QAD Dct.

Response

(Rad/hr)

27F 27E&F

QAD Det. E(r.

Rcsponsc

(Rad/hr)

27F27E

Response

(Rad/hr)

Response

(Rad/hr)

Ca1c. No.: NE-02-94+ev 1

Prepared By: S. J. Haynes~5/94
page:5.093

> i~a„

Kr-85

Kr.&5m

Kr-87

1.678

1.7065

1.7912

1.8307

1.9273

2.0459

2.2555

2.4087

1.0734

0.095271

0.040912

0.076961

0.005779

0.002947

0.008697

0.006123

0.009S27

0.014948

4.470E+07

4.4708+07

4.470E+07

4.470E+07

4.470E+07

4.4708+07

4.4708+07

4.470E+07

4.470E+07

0.30487

0.00169

0.013336

0.013395

0.015

0.12985

0.15118

0.58128

0.402S8

0.67387

0.81425

0.83637

0.84543

0.94664

1.1754

1.338

1.3825

1.3899

1.5312

1.578

1.6112

1.740S

1.8426

2.0119

0.13989

0.000S86

0.006116

0.01183

0.003 10S

0.003011

0.75278

0.000211

0.495

0.019058

0.001683

0.007524

0.072765

0.001386

0.011237

0.0064&4

0.002871

0.001237

0.003564

0.001287

0.00104

0.020493

0.001386

0.02&9S7

1.9768+07

1.9768+07

1.976E+07

1.9768+07

1.9768+07

1.9768+07

1.9768+07

1.976E+07

3.671E+07

3.6718+07

3.671E+07

3.6718+07

3.671E+07

3.671E+07

3.6718+07

3.671E+07

3.6718+07

3.6718+07

3.6718+ 07

3.671E+07

3.6718+07

3.671E+07

3.6718+07

3.671E+07

031399 0.00434 8.915 E+OS

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

7.50E+02

3.22E+02

6.068+02

4.55E+01

2.32E+01

6.858+01

4.82E+Ol

7.508+01

1.18E+02

6.81841

4.878+02

2.04E+00

2.13E+01

4.128+01

1.08E+Ol

I.OSE+Ol

2.628+03

7.34841

3.208+03

1.23E+02

1.098+01

4.&6E+Ol

4.70E+02

8.968+00

7.26E+01

4.19E+01

1.86E+Ol

S.OOE+00

2.308+01

8.328+00

6.728+00

1.328+02

8.968+00
1.878+02

5.2497

2.2884

4.4923

0.34408

0.18383

~ 0.57019

0.43029

0.70194

0.52926

0.064379

0.60256

0

0

0

0

0.00015922

0.23321

0.0039914

3.8421

0.42739

0.04S 599

.. 0.20885

2.0396

. 0.043398

0.43394

0.28619

0.13125

0.056895

0.18148

0.067248

0.055321

1.1666

0.082991

1.&765

1.06

1.06

1.07

1.0$

1.09

1.11

1.13

1.15

1.01

0.99

1.01

0

0

0

0

1.05

1.00

0.99

1.00

1.00

1.01

1.01

1.01

1.01

1.02

1.03

1.03

1.03

1.04

1.05

1.05

1.07

1.08

1.10

4.173E+03

7.812E+02

2.912E+03

1.690E+Ol

4.6488+00

4.333E+01

2.3438+01

6.054E+Ol

6.290E+01

4.343 E42

2.962E+02

0.0008+00

0.0008+00

0.000E+00

0.000E+00

1.752843

6.109E+02

2.901 E43

1.2298+04

5.265 E+Ol

5.011 E41

1.0268+01

9.6908+02

3.927841

3.215E+Ol

1.236E+01

2.5098+00

4.686841

4.348 E+ 00

5.875 E41

3.905 E41

1.6S4E+ 02

8.031 E41

3.&64E+02

1.44E+Ol

6.24E+00

1.21E+Ol

9.23E41

4.87E41

1.49E+00

1.12E+00

1.82E+00

1.64E+00

2.67841

4.308+00

9.00E+10

2.4&E+00

4.66E+00

6.42E41

3.06842

9.18E+00

1.35E42

2.07E+Ol

1.37E+00

1.45E41

6.65E41

6.49E+00

1.37E41

1.32E+00

8.37E41

3.79E41

1.64841

S.OSE-OI

1.86E-OI

1.53E41

3.168+00

2.22841

4.928+ 00

1.148+01

4.948+00

9.588+00

7.30841

3.85841

1.1&E+00

8.86841

1.44E+ 00

1.29E+00

2.11E41

3.40E+00

7.108+10

1.958+00

3.688+00

5.06E41

2.42E42

7.26E+00

1.07E42

1.64E+01

1.09E+00

1.15841

5.27E41

5.14E+00

1.08841

1.04E+00

6.62E41

3.00E41

1.30E41

4.00E41

1.47E41

1.21E41

2.S IE+00

1.76E41

3.&9E+00

0.98

0.98

0.9$

0.98

0.97

0.97

0.96

0.95

1.01

0.97

0.96

0

0

0

0

1.02

1.00

0.98

0.95

1.00

1.02

1.02

1.02

1.01

1.00

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

1.058+04

1.978+03

7.198+03

4.11E+01

1.09E+01

9.91E+01

5.188+01

1.29E+02

1.94E+02

1.76841

2.01E+03

0.008+00

O.OOE+00

0.008+00

O.OOE+00

3.28E41

2.40E+04

9.70843

6.29E+04

1.69E+02

1.61E+00

3.308+01

3.128+03

1.24E+00

9.5&E+Ol

3.47E+Ol

6.97E+00

1.30E+00

1.14E+01

I.S2E+00

I.OOE+00

4.11E+ 02

1.93E+00

8.93 8+ 02

8.35E+03

1.56E+03

5.69E+03

3.26E+Ol

8.67E+00

7.&SE+Ol

4.10E'+01

1.02E+02

1.54E+02

IA0841

1.59E+03

O.OOE+00

0.008+00

O.OOE+00

O.OOE+00

2.59E41

1.908+04

7.69843

4.98E+04

1.348+02

1.27E+00

2.61E+Ol

2.47E+03

9.80841

7.58E+01

2.75E+Ol

5.518+00

1.03E+00

9.03E+00

1.20E+00

7.96E41

3.2SE+02

1.53E+00

7.07E+ 02
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Isotope Energy

(Mev)

Probability Design Basis

Source

Gap

Release

Fraction

Case 47- 10()~ore Damage
CMS-RE-27A,B,EggLtector Response

; 27hdtB

QAD Det.

Response

(Rad/hr)

27hdtB

Eff.

Cont.

Conc.

(uCi/cc)

27hdtB

Response

(Rad/hr)

278

QAD Det

Response

(Rad/br)

Response

(Rad/br)

Response Response

(Red/hr) (Red/br)

Calc. No.: NE-02-94~rev 1

Prepared By: S. J. Haynes/5/94

v//l~~~
7/g y

27F 27
Ed'AD

Dct. Eff. 27E 27F

Kr-88

2.4085

2.5548

2.5581

2.8114

3.3085

1.6201

0.12227

0.1659$

0.19632

0.24071

031169

0.33471

0.36223

0.39054

0.4217

0.4718

0.67734

0.78828

0.79032

0.83483

0.85034

0.86233

0.94492

0.98578

0.99009

1.0396

1.049S

1.1413

1.1795

1.185

1.2098

1.2127

1.2452

1.2507

0.002129

0.09306

0.039105

0.003168

0.004504

0.006499

0.001972

0.031036

0.259 SS

0.002526

0.001073

0.001453

0.02249

0.006436

0.00128

0.007266

0.002353

0.005328

0.001246

0.12975

0.00173

0.006712

0.002941

0.013148

0.001419

0.004844

0.001419

0.012837

0.009965

0.006885

0.001419

0.001384

0.003633

0.01121

3.671 E+07

3.671E+07

3.67 1 E+07

3.671E+07

3.6718+07

3.671E+07

5.139E+07

5.1398+07

5.139E+07

S.1398+07

5.139E+07

S.139E+07

S.1398+07

5.1398+07

S.1398+07

5.1398+07

5.1398+07

5.139E+07

5.139E+07

5.1398+07

5.139E+07

5.1398+07

5.1398+07

S.139E+07

5.139E+07

5.139E+07

S.139E+07

5.139E+07

5.1398+07

5.1398+07

5.139E+07

5.1398+07

S.1398+07

5.1398+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

2.818+02

2.35E+03

2.298+01

9.718+00

1.318+01

2.04E+02

5.828+01

1.16E+Ol

6.58E+01

2.138+01

4.$2E+Ol

1.13E+Ol

1.17E+03

1.578+01

6.078+01

2.668+01

1.19E+02

1.28E+01

4.38E+Ol

1.28E+Ol

1.16E+02

9.02E+01

6.238+01

1.28E+01

1.2S 8+01
3.298+01

I.OIE+02

0.014764

0.28706

'.0052702
C

0.0048462

. 0.0076384

~ 0.13995

0.046976

0.010747

0.073278

0.05303

0.13996

'. 0.032828

3.5957

0.048758

0.19164

0.091932

0.42996

0.046617

~ 0.16653

0.049203

0.48182

0.38609

0.26808

0.056407

0 055162

0.14872

0.4611

1.3$ E+01: 0.15687

6.02E+02 7.1616

2.53E+02 '.0119
2.05E+01 . 0.26201

2.918+01 0.41534

4.20E+01 0.34737

1.7SE+01 0.000053253

1.15

1.17

1.17

1.19

1.20

1.05

1.0$

1.01

1.05

1.05

1.01

1.00

1.00

1.00

1.00

0.99

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

2.483E+00

5.0418+03

8.9088+02

6.3858+00

1.451E+Ol

13328+01

1.026FA3

4.1888+00

7.088E+02

1.265 FAI
4.753 FA2

1.004 FAI
2.848E+01

2.736E+00

1.245 FAI
4.7708+00

1.1298+00

6.8168+00

3.739 FAI
4.2648+03

7.710E4I

1.176E+01

2.4718+00

5.167E+01

6.046 FAI
7.373E+00

6.382 FAI
5.6538+01

3.551E+Ol

1.704E'+01

7.388FAI

7.047FAI

4.9878+00

4.7718+01

4.06FAI

1.84E+01

7.74E+00

6.66FAI

1.058+00

9.57FAI

1.88FA2

4.26FAI

4.468+00

5.71FA2

3.39FA2

4.99FA2

8.44841

2.61FAI

S.59FA2

3.4$ FAI
1.70FAI

4.45FAI

1.04FAI

1.14E+01

I.SSFAI

6.10FAI

2.90FAI

1.34E+00

1.45FAI

5.17FAI

1.52841

1.478+00

1.17E+00

8.13FAI

1.70FAI

1.66E-OI

4.45E-OI

1.38E+00

3.21FAI

1.468+01

6.138+00

5.27FAI

8.31841

7.57FAI

1.49FA2

3.37FAI

3.538+00

4.521A2

2.68FA2

3.95FA2

6.68FAI

2.07FAI

4.42FA2

2.75FAI

1.35FAI

3.53FAI

8.27842

9.078+00

1.23FAI

4.83FAI

2.29FAI

1.068+00

1.1584)I

4.09FAI

1.21FAI

1.178+00

9.28FAI

6.4484) I

1.35FAI

1.3284)1

3.5284) I

1.09E+00

0.95

0.94

0.94

0.92

0.&5

0.98

1.01 3.39FA I

0.98 1.178+02

0.97 1.02E+04

0.97 1.27E+00

0.96 3.16FAI

0.95 6.23FA I

0.95 1.63E+02

0.95 I 448+01

0.95 6.15841

0.96 2.20E+01

1.00 3.63E+00

1.01 2.17E+Ol

1.01 1.19E+00

1.02 1.37E+04

1.02 2.48E+00

II 3.78E+01

1.01 7.79E+00

1.01 1.61E+02

1.01 1.89E+00

1.01 2.29E+01

1.01 1.98E+00

1.00 1.71E+02

1.00 1.06E+02

1.00 5.07E+01

1.00 2.188+00

1.00

1.00

1.00

2.08E+00

1.46E+Ol

1.40E+02

2.68FAI

9.28E+01

S.OSE+03

1.008+00

2.50FAI

4.93FAI

1.29E+02

1.14E+Ol

4.87FAI

1.748+01

2.87E+00

1.72E+01

9.42841

1.09E+04

1.96E+00

2.99E+Ol

6.178+00

1.28E+02

1.49E+00

I.8 IE+Ol

I.S7E+00

1.368+02

8.378+01

4.01E+01

1.73E+00

1.65E+00

1.16E+01

I.IIE+02

5.308+00 4.20E+00

1.04E+04 8.24E+03

1.84E+03 1.468+03

1.26E+Ol 9.94E+00

2.608+01 2.068+01

3.94E+Ol 3.12E+Ol
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Case ¹7- 10v ~ore Damage
CMS-RE-'27A,B,E;~ector Response

Gale. No.: NE-02-9/s-. rev 1

Prepared By: S. J. Haynes /94
page: .095

Kr-89

Isotope Energy

(MeV)

1.325

1.3523

1.3695

1.4069

1.4648

1.5184

1.5298

1.6038

1.6S$ 6

1.8928

1.9087

2.0298

2.0354

2.1865

2.1958

2.2318

2.3521

2.3921

2.4089

2.5484

2.711

1.0001

0.1962

0.1975

0.20503

0.2209

0.26411

0.3382

0.34503

0.35606

0.3648&

0.3693

0.40225

0.41142

Probability

0.001592

0.001592

0.014774

0.00218

0.001142

0.021521

0.10934

0.004567

0.006643

0.001384

0.001003

0.045291

0.037368

0.002872

0.13183

0.033908

0.007301

0.346

0.001038

0.006228

0.001488

0.018892

0.0022

0.0182

0.00124

0.2

0.0066

0.00342

0.0118

0.0414

0.009

0.0138

0.003 I S

0.0256

5.1398+07

5.139E+ 07

5.1398+07

5.1398+07

5.1398+07

5.1398+07

5.1398+07

5.139E+07

5.!398+07

S.1398+07

5.139E+07

5.1398+07

5.139E+07

5.139E+07

S.139E+07

S.1398+07

5.139E+07

5.139E+07

S.139E+07

5.1398+07

5.1398+07

S.1398+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+01

6.082E+07

6.OS28+01

6.0828+ 07

1.0000

1.0000

. 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

I.OOOO

1.0000

Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

1.44E+01

1.448+01

1.34E+02

1.97E+01

1.03E+Ol

1.95E+02

9.898+02

4.138+01

6.018+01

1.258+01

9.0&E+00

4.108+02

3388+02
2.608+01

1.198+03

3.07E+02

6.618+01

3.13E+03

9.398+00

5.64E+01

1358+01

1.718+02

2.36E+01

1.958+02

1.338+01

2.148+03

7.07E+01

3.668+01

1.268+02

4.438+02

9.64E+01

1.488+02

3 418+01

2.748+02

:27h&B

QAD Det.

Response

. ~ (Rad/hr)

: 0.069549

: 0.071079

0.66869

0.1015&

0.055616

1.0879

5.5628

0.242

0.13737

0.16584

0.12082

5.678

4.693$

037768

17.391

45188

1.0062

48.201

0.1453

0.90331

0.22768

1.4333

0.0024232

0.020754

0.0016211

0.32352

0.018307

0.018385

0.066193

0.24&33

0.056855

0.089448

0.024648

0.20614

27A&B

Eff.

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.05

1.06

1.09

1.09

I.IO

1.10

1.12

1.13

1.13

1.14

1.15

1.15

1.17

1.19

1.01

1.05

1.05

1.05

1.06

1.03

1.00

1.00

1.00

1.00

1.00

1.00

1.00

27A&B

Response

(Rad/br)

1.032E+00

1.0558+00

9.209E+ 0l
2.0648+OQ

S.978841

2.204E+02

5.724E+03

1.050E+Ol

4.6998+ 0 I

2.2648+00

1.19SE+00

2.5608+03

1.746E+03

1.0998+01

2.344E+04

1.567E+03

7.5798+01

1.736E+05

1.5708+00

5.957E+Ol

3.64&E+00

2.4758+02

5.995842

4.24&E+00

2.261 E42

7.346E+02

1.333E+00

6.734841

8.3658+00

1.1018+02

5.4808+00

1.322E+ 01

S.3958-01

5.6528+01

278

QAD Dct.

Response

(Rad/hr)

2.04841

2.07841

1.94E+00

2.91841

1.57841

3.038+00

I.SSE+01

6.68E41

1.008+ (to

2.26E41

1.65841

7.73E+00

6.39E+00

5.14841

2.378+01

6.15E+00

1.37E+00

6.568+01

1.98E41

1.238+00

3.10E41

1.9SE+00

3.77842

3.15841

2.26E42

4.03E+00

1.69E41

1.19E-OI

4.20E41

1.52E+00

3.40841

5.28E41

1.338.OI

1.09E+00

21F

QAD Dct.

Response

(Rad/br)

1.62E41

1.64841

1.53E+00

2.31E41

1.24841

2.40E+00

1.238+01

5.29E41

1.9$ 8.01

1.79E41

I 30841

6.12E+00

5.068+00

4.07E41

1.8&E+01

4.87E+00

1.088+00

5 20E+Ol

I 57841

9.74E-Q I

2.45E41

I.SSE+00

2.99E42

2.49E41

1.79842

3.198+00

1.34841

9.41E42

3.32841

1.21E+OO

2.69E41

4 I&E41

I.OSB.OI

8.65E-OI

27E&F

EK

0.99

0.99

0.99

0.99

0.99

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.96

0.96

0.96

0.96

0.95

0.95

0.94

0.93

I.OI

0.97

0.97

0.98

0.97

0.97

0.95

0.95

0.95

0.95

0.95

0.9$

0.9$

27E 27F

Response

(Rad/br)

Response

(Rad/hr)

2.918+00

2.958+00

2.578+02

5.698+00

1.61E+00

5.798+02

I.SQE+04

2.708+01

S.928+01

2.74E+00

1.458+00

3.078+03

2.10E+03

1.2&E+01

2.718+04

1.818+03

8.698+01

1.95E+05

1.71E+00

2.30E+00

2.34E+Qo

2.03E+02

'.518+00
1.27E+00

4.5&E+02

1.19E+04

2.14E+01

4.688+01

2.17E+00

I.ISE+00

2.43E+03

1.668+03

1.02E+01

2.1SE+04

1.44E+03

6.8&E+01

1.558+05

1.408+00

5.168+01

3.07E+00

2.67E+02

6.528+01

3.888+00

3.37E+02

8.63841 6.83E41

5.958+01 4.71E+Ol

2.94841 2.33E41

8.37E+03 6.62E+03

1.168+01 9.16E+00

4.14E+00 3.27E+00

5.04E+01 3.99E+Ol

6.428+02 5.088+02

3.12E+Ol 2.47E+Ol

7.42E+Ol 5.878+01

4.30li f00 3.408+ 00

2.8SE+02 2.2$ E+02
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Case P7- 100~ore Damage

CMS-RE-27A,B,E;actor Response

Calc. No.: NE-02-94-v rev 1

Prepared By: S. J. Haynes /94
page: .096

Isotope Energy

(MeV)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27A&B

QAD Dct.

Response

(Rad/hr)

27A&B

EK 27A&B

Response

(Red/hr)

27E

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Red/hr)

27E&F

Eff.

0.95

0.96

0.96

0.96

0.96

0.98

0.98

0.9$

0.99

0.99

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

+ Jp 'pr

27E 27F

Response Response

(Rad/hr) (Rad/br)

0.43808

0.46613

0.49076

0.4975

0.4986

0.5573

0.57696

0.5858

0.6262

0.62975

0.66572

0.6714

0.67411

0.69624

0.70701

0.71005

0.72963

0.73839

0.7474

0.7629

0.7629

0.77649

0.82675

0.83553

0.85737

0.86708

0.87042

0.90427

0.9309S

0.94419

0.95318

0.96042

0.97439

0.99737

0.0096

0.008

0.00322

0.0664

0.0114

0.0016

0.0564

0.166

0.006

0.00342

0.00114

0.00106

0.00232

0.017$

0.00498

0.0078

0.00296

0.042

0.00114

0.004

0.0092

0.0112

0.0076

0.011

0.00286

0.0592

0.0016

0.0718

0.0062

0.00164

0.00106

0.00322

0.0098

0.0066

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.03E+02

8.57E+01

3.45E+01

7.11E+02

1.22E+02

1.7IE+Ol

6.04E+02

1.78E+03

6.43E+01

3.66E+01

1.22E+01

1.14E+01

2.48E+Ol

1.91E+02

5.33E+Ol

8.3SE+01

3.17E+01

4.50E+02

1.22E+Ol

4.28E+01

9.85E+01

1.20E+02

8.14E+01

1.18E+02

3.06E+01

6.34E+02

1.7IE+01

7.698+02

6.64E+Ol

1.76E+01

1.14E+Ol

3.4SE+Ol

I.OSE+02

7.07E+Ol

0.085854

0.079167

0.034556

0.72789

0.1254

0.02825'2

1.0548

3.177

0.12476

0.071557

0.02526

0.023691

0.052052

0.41228

0.11712

0.18419

0.071817

1.0314

0.028341

0.10153

0.23355

0.2895

0.20885

0.3051

0.08121

1.699

0.046081

2.1462

0.19085

0.051212

0.033444

0.10238

0.31631

0.21857

I.N
0.99

0.99

0.99

0.99

0.99

0.99

0.99

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

8.827E+00

6.715E+00

1.180E+00

5.125E+02

1.516E+01

4.793 E4I
6.308E+02

S.S92E+03

8.017E+00

2.621E+N

3.084E41

2.690 E41

1.293E+ 00

7.860E+Ol

6.247E+00

1.539E+01

2.300E+00

4.686E+ 02

3.495 FAI
4393E+00

2324E+01

3.507E+01

1.717E+01

3.630E+01

2.512E+00

1.088E+03

7.976841

1.667E+ 03

1.280E+Ol

9.085 E4I
3.835 E41

3.S66E+00

3353E+OI

1.560E+ 0l

4.33F 01

3.80E41

1.59E-OI

3.30E+00

5.67F 01

I.OOE41

3.59E+00

1.07E+Ol

4.05E4I
2.32E4I

8.12E42

7.61E-02

1.67E4I

1.32E+00

3.75E4I

5.90E41

2.30E-OI

3.30E+00

9.06E42

3.24K@I

7.46E41

9.23E-OI

6.65E41

9.71E41

2.58E-OI

5.41E+00

1.47E41

6.81E+00

6.03E-OI

1.61E41

I.OSE4I

3.22&01

9.90E41

6.80FAI

3.43E41

3.01E41

1.26E41

2.61E+00

4.49E41

7.92E42

2.85E+00

8.45E+00

3.21E41

1.84E41

6.44E42

6.03&02

1.33E4I

1.05E+00

2.97E4I

4.68E41

1.82E4I

2.61E+00

7.18FA2

2.57E4I

5.91EOI

7.31E41

S.RE41

7.69E4I

2.05E4I

4.28E+00

1.16FAI

S.39E+00

4.77E4I

1.28E41

8.33842
2.55E-OI

7.84801

5.39841

1.02

1.02

1.02

1.02

'1.01

1.01

1.01

I.OI

1.01

1.01

1.01

4.23E+01

3.12E+01

5.25E+00

2.25E+03

6.65E+01

1.68E+00

2.12E+03

1.$6E+04

2.58E+Ol

8.41E+00

9.92E4I

8.64E4I

4.15E+00

2.SSE+02

2.02E+Ol

4.98E+Ol

7.36E+00

I.SOE+03

1.12E+00

1.40E+01

7.42E+01

1.12E+02

5:52E+Ol

1.17E+02

8.08E+00

3.50E+03

2.56E+00

S.29E+ 03

4.04E+Ol

2.86E+00

1.21E+00

1.12E+Ol

I.OSE+02

4.86E+Ol

3.35E+01

2.47E+01

4.16E+00

1.78E+03

5.27E+01

133E+00

1.68E+03

1.47E+04

2.04E+Ol

6.67E+00

7.$6E41

6.$ 5FAI
3.29E+00

2.02E+02

1.60E+Ol

3.95E+01

5.83E+00

1.19E+03

8.85E4I

I.IIE+01

5.88E+01

8.86E+Ol

4.37E+01

9.24E+Ol

6.40E+00

2.77E+03

2.03E+00

4.19$ +03

3.20E+01

2.27E+00

9.55E4I
8.87E+00

8.31E+Ol

3.85E+Ol
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isotope Energy

(MeV)

probability Design Basis Gap

Source Release

(Ci) Fraction

Case ¹7- 100 re Damage
CMS-RE-27A,B,E, tector Response

27h&B

Eir.

Cont.

Conc.

(uCi/cc)

27hdcB

QAD Det.

Rcsponsc

(Rad/hr)

27A&,B

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

27E

Response

(Red/hr)

Gale. No.: NE-02-94- ev 1

Prepared By: S. J;.Haynes 194
page:5.097

>/pzc v
278dcF

Eff. 27F

Response

(Rad/hr)

1.0108

1.0444

1.0765

1.0881

1.1032

1.1078

1.1166

1.1315

1.1625

1.1723

1.1824

1.1865

1.2288

1.2356

1.2737

1.3027

1.3243

1.3354

1.3406

1.3675

1.3722

1.4126

1.4216

1.4613

1.4642

1.4685

1.4728

1301

1.5062

1.53

1.5337

1.5553

1.5738

1.6341

0.00108

0.00408

0.00236

0.00358

0.009

0.0292

0.0166

0.0016

0.00214

0.988
0.00166

0.001S4

0.00144

0.00594

0.0136

0.001

0.0306

0.00132

0.00194

0.00148

0.00126

0.00264

0.00224

0.00122

0.00178

0.00188

0.068$

0.0132

0.00112

0.0332

0.0512

0.00152

0.0019

0.0082

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.0828+ 07

6.082E+07

6.0828+07

6.082E+07

6.0S2E+07

6.0828+07

6.0828+07

6.0828+07

6.082E+ 07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.0$ 2E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.16E+Ol

4.37E+Ol

2.538+01

3.838+01

9.64E+01

3.13E+02

1.788+02

1.718+01

2.29E+Ol

1.058+02

1.788+01

1.978+01

1.54E+OI

6.368+01

1.468+02

1.078+01

3.2&E+02

1.41E+01

2.088+01

1.598+01

1.358+01

2.838+01

2 408+01

1318+01

1.918+01

2.018+01

7.378+02

1.418+02

1.208+01

3.56E+02

5.4&E+02

1.63E+Ol

2.03E+Ol

8.7&8+01

0.036205

0.14084

0.083774

0.12836

0.3268

1.0648

0.60993

0.059531

0.081761

0.37737

0.064496

0.071739

0.058157

0.24125

0.56997

0.042901 ,

1.3359

0.058148

0.085784

0.066866

0.057135

0.12354

0.10558

0.059276

0.08667

0.09185

33721

0.66087

0.056218

1.6893

2.6103

0.07843

0.099031

0.44153

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.02

1.03

1.03

1.03

1.03

1.03

1.03

1.03

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.04

1.05

1.05

1.05

4.230841

6.2168+00

2.1398+00

4.9718+00

3.1828+ 01

3.3638+02

1.095E+02

1.0308+00

1.9118+00

4.040E+0 1

1.1708+00

1.4428+00

9.149FAI

1.565E+01

&.4688+01

4.687E41

4.5108+02

8 467841

1.8368+ 00

1.092E+00

7.942841

3.598E+00

2.609E+00

8.055841

1.71&E+00

1.923E+00

2.5848+03

9.7178+01

7.013841

6.2478+02

1.4&9E+03

1.341E+ 00

2.1168+00

4.012E+ 01

1.13E41

4.37841

2.59E41

3.96E41

1.01E+00

3.278+00

1.87E+00

1.82E41

2.49FAI

1.15E+00

1.96841

2.17E41

1.75E41

7.24841

1.698+00

1.27841

3.92E+00

1.70E41

2.51FAI

1.94841

1.65E41

3.54841

3.02E41

1.67E41

2.45E41

2.59E41

9.49E+00

1.85E+00

1.57E41

4.70E+00

7.26E+00

2.1&E41

2.74E41

1.21E+ 00

8.91842

3.46841

2.05E41

3.13841

7.96841

2.598+00

1.48E+00

1.44841

1.97E41

9.0&E41

1.55841

1.72E41

1.3&E41

5.73E41

1.34E+00

1.00841

3.10E+00

1.35E41

1.9&E41

1.54841

1.31841

2.80E41

2.39E41

1.33E41

1.94E41

2.05E41

7.52E+00

1.46E+00

1.24E41

3.72E+00

5.75E+00

1.12E41

2.17E41

9.61841

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.98

0.9&

0.98

0.9$

0.98

1.31E+00

1.93E+Ol

6.618+00

1.52E+01

9.698+01

1.02E+03

3.33E+02

3.13E+00

5.71E+00

1.20E+02

3.488+00

4.29E+00

2.69E+00

4.608+01

2.44E+02

1.34E+00

1.27E+03

2.3&E+00

S.ISE+00

3.04E+00

2.21E+00

9.91E+00

7.16E+00

2.17E+00

4.62E+00

5.16E+00

6.93E+03

2.58E+02

1.86E+00

1.64E+03

3.90E+03

3.41E+00

5.478+00
1.04E+02

1.04E+00

1.53E+Ol

5.238+00

1.208+01

7.688+01

S.l IE+02

2.64E+02

2.47E+00

4.52E+00

9.53E+ 01

2.75E+00

3.39E+00

2.13E+00

3.64E+01

1..93E+02

1.06E+00

1.01E+03

1.888+00

4.0&E+00

2.41E+00

1.75E+00

7.84E+00

5.678+00

1.71E+00

3.66E+00

4.09E+00

5.4&E+03

2.05E+02

1.4&E+00

1.308+03

3.09E+03

2.75E+00

4.33E+00

8.27E+Ol
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Isotope Energy

(Mcv)

Probability Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

27h//sB

QAD Dct.

Response

(Rad/hr)

27hdrB

Eff. 27AA,B

Response

(Red/hr)

Case ¹7- 100~re Damage
CMS-RE-27A,B,E,Flector Response

278

QAD Det.

Response

(Rad/hr)

27F

QAD Det.

Response

(Rad/hr)

27E

Rcsponsc

(Rad/hr)

Cate. No.: NE-02-94-INIPIv 1

Prepared By: S. J; Haynes'%b/94
page:5.098

27ERF

EK 27F

Response

(Red/hr)

1.6438

1.6675

1.6769

1.6838

1.692

1.6937

1.7213

1.7776

1.7&82

1.8107

1.8375

1.8397

1.868S

1.8798

1.9034

1.9391

1.9666

1.9986

2.0122

2.021

2.0465

2.1006

2.16

2.1958

2.2802

2.3774

2.401

2.5979

2.6453

2.7509

2.7821

2.7938

2.8196

2.$533

0.00338

0.00128

0.0014

0.00132

0.0026

0.0438

0.00224

0.0076,

0.00106

0.0014

0.00118

0.0035

0.00196

0.00158

0.0104

0.0064

0.00132

0.00118

0.0156

0.00244

0.00262

0.0094

0.00528

0.00128

0.00204

0.008

0.0072

0.00108

0.0042

0.00124

0.0076

0.006$

0.00132

0.0024

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.0828+07

6.082E+01

6.082E+07

6.0828+ 07

6.082E+07

6.082E+07

6.082E+07

6.0828+07

6.082E+07

6.082E+07

6.0828+07

6.0828+07

6.0828+07

6.082E+07

6.082E+07

6.0828+ 01

6.082E+07

6.082E+ 07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

3.628+01

1.378+01

I.SOE+Ol

1.41E+01

2.788+01

4.698+02

2.408+01

8.14E+Ol

1.148+01

1.508+01

1.268+01

3.758+01

2.108+01

1.69E+Ol

1.118+02

6.85E+01

1.418+01

1.268+01

1.678+02

2.618+01

2.818+01

1.01E+02

5.658+01

1378+01

2.188+01

8.518+01

7.718+01

1.16E+01

4.508+01

1.33E+Ol

8.14E+01

7.288+01

1.4IE+01

2.S78+0 1

0.18295

0.070177

0.077123

0.012985

0.14433

2.4341

0.12627

0.44095

0.061815

0.082545

0.070495

0.20932

0.11886

0.096355

0.64131

0.40142

0.083882

0.076099

1.0109

0.15861

0.17183

0.62775

0.35979

0.088267

0.14448

0.58417

0.52938

0.084134 .

0.33171

0.10089

0.62381

0.55969

0.10944

0.2007$

1.06

1.06

1.06

1.06

1.06

1.06

1.06

1.07

1.07

1.08

1.08

1.08

1.08

1.08

1.09

1.09

1.10

1.10

1.10

1.10

1.11

1.11

1.12

1.13

1.14

1.15

1.15

1.17

1.18

1.19

1.19

1.19

1.19

1.19

7.020E+00

1.020E+00

1.2268+00

1.094E+00

4.260E+00

1.2108+03

3.211E+00

3.8408+01

7.509841

1.3378+00

9.622841

8.474E+00

2.695 E+00

1.7618+ 00

7.786E+Ol

2.999E+Ol

13048+00

1.058E+00

1.8588+02

4.5598+00

5.352E+00

7.0158+01

2.2798+01

1.367E+00

3.5998+00

5.756E+01

4.695E+01

1.1398+00

1.761 E+ 0 I

1.594E+ 00

6.042E+Ol

4.85 IE+Ol
1.$ 418+ 00

6.1428+ 00

5.02E41

1.92841

2.11E41

1.99E41

3.94E41

6.64E+00

3.43E41

1.19E+00

1.67E41

2.22841

1.89841

5.61E41

3.17E41

2.57E-OI

1.70E+00

1.06E+00

2.21E41

1.99E41

2.65E+00

4.15E41

4.$ 0E41

1.648+00

9.38841

2.30841

3.75E-OI

1.518+00

1.378+00

2.16841

$ .50E-O I

2.$ 7E41

1.59E+00

1.42E+00

2.788-01

5.09E41

3.98E41

1.52E41

1.67E41

1.58E41

3.12E41

5.26E+00

2.72E41

9.42E41

1.32E41

1.76E41

1.49E41

4.44E41

2.S 1841

2.03E41

1.3SE+00

8.40841

1.75841

1.58E41

2.10E+00

3.29E41

3.S6E41

1.308+00

7.43E41

1.&2E41

2.97E41

1.20E+00

1.08E+00

1.71E41

6.73E.OI

2.04841

1.26E+00

I.138+ 00

2.20841

4.03841

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.9$

0.98

0.98

0.9$

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.91

0.97

0.97

0.91

0.96

0.96

0.96

0.95

0.95

0.94

0.94

0.93

0.92

0.92

0.92

0.92

1.78E+01

2.588+00

3.10E+00

2.76E+00

1.08E+Ol

3.05E+03

8.078+00

9.50E+01

1.$SE+00

3.26E+00

2.348+00

2.04E+Ol

6.46E+00

4.21E+00

1.84E+02

7.05E+OI

3.03E+00

2.45E+00

4.29E+02

I.OSE+Ol

1.22E+Ol

1.60E+02

5.09E+01

3.03E+00

7.87E+00

1.23E+02

1.00E+02

2.35E+00

3.S9E+Ol

3.188+00

1.19E+02

9.548+01

3.628+00

1.20E+ 01

1.41E+01

2.04E+00

2.45E+00

2.198+00

8.518+00

2.428+03

6.39E+00

7.52E+Ol

1.47E+00

2.58E+00

1.85E+00

1.61 E+01

S.l IE+00
3.34E+00

1.46E+02

5.58E+01

2.40E+00

1.94E+00

3.40E+02

8.34E+00

9.69E+00

1.278+02

4.038+01

2.408+00

6.23E+00

9.74E+01

7.94E+01

1.86E+00

2.$ 4E+Ol

2.51E+00

9.42E+01

7.55E+Ol

2.$ 6E+ 00

9.548+00
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Case 0'7- 100~re Damage
CMS-RE-27A,B,E,Flector Response

Calc. No.: NE-02-94-~ev 1

Prepared By: S. J..Haynes I+5/94
page:5.099

Isotope

Xe-131m

Xe-133

Xc-133m

Xc-135

Energy

(MeV)

2.8662

2.8787

3.0179

3.0292

3.1073

3.1403

3.1721

3.2198

3.3617

3.3711

3.3999

3.5329

3.5839

3.7178

3.732S

3.7814

3.8274

3.8427

3.9018

3.923

3.9655

3.9775

3.996

4.048

4.3411

4.4892

2.1811

0.16393

0.079621

0.080997

0.1777

0.23322

0.1582

0.24o79

Probability

0.0174

0.00324

0.00254

0.0027

0.00194

0.0104

0.001

0.00428

0.0104

0.0062

0.00136

0.0134

0.00258

0.0084

0.00138

0.00132

0.00138

0.0011

0.00134

0.00414

0.00208

0.0027

0.00142

0.00116

0.00104

0.00134

0.07118

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+ 07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

6.082E+07

0.0196 9.762E+05

0.002165

0.36483

0.000712

1.902E+0&

1.902E+08

1.902E+08

0.103 6.044E+06

0.002886

O.IL99

4.723 E+07

4.723 F. + 07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

I.OtlOO

Design Basis Gap

Source Release

(Ci) Fraction

Cont.

Conc.

(uCi/cc)

1.86B+02

3.47E+01

2.72E+01

2.&9E+Ol

2.0&E+Ol

1.1 IE+02
1.07E+01

4.5&E+01

1.11E+02

6.64E+01

1.46E+01

1.44E+02

2.76E+01

9.00E+01

1.4&E+01

1.41E+01

1.4&B+01

1.1&E+01

1.44E+01

4.43E+Ol

2.23E+01

2.89E+01

1.52E+01

1.24E+01

1.11E+01

1.44E+Ol

7.62E+02

337B+00

7.25E+01

1.22B+04

2.3&E+01

1.10E+02

2.40E+01

7 4&1+03

27A&B

QAD Det.

Response

(Rad/hr)

1.4606

0.27292

0.22176

0.23623

0.17228

0.92945

0.089913

0.38&3

0.96825

0.57827

0.12752

1.286

0.24985

0.83246

0.13704

0.13221

0.13924

0.11131

0.13689

0.42445

0.21472

0.27929

0.1473

0.12118

0.11291

0.14822

4.8839

0.0087908

1.8642E48

5.6564FA6

0.00047185

0.1955

0.0010972

2.N9

27h&B

Eff.

1.19

1.19

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.18

1.18

1.16

1.16

1.15

1.14

1.14

1.12

1.12

1.11

1.10

1.10

1.09

0.98

0.91

1.12

0.70

0.73

1.02

1.05

1.00

1.04

27A&B

Response

(Rad/hr)

3.239E+02

1.127E+01

7.239E+00

8.197E+00

4.296E+00

1.242E+02

1.156E+00

2 136E+01

1.294E+02

4.60&E+01

2.229E+00

2.178E+02

8.147E+00

&.68&E+01

2.350E+00

2.149E+ 00

2346E+00

1.49SE+00

2.200E+ 00

2.108E+Ol

5.310E+00

8.884E+00

2.464E+00

1.641E+00

1.233E+00

1.936E+00

4.170E+03

2.962E42

9.463 E47

5.046E42

1.148B42

2.250E+ 0 1

2.634 1A2

1.632F.+04

27E

QAD Det.

Response

(Rad/hr)

3.70E+00

6.92E41

5.59FAI

5.95E41

4.35E41

2.35E+00

2.27E41

9.&IFAI
2.45E+00

1.46E+00

3.23E41

3.25E+00

6.32B41

2.11E+00

3.47E41

3.35E41

3.52E41

2.82E4I

3.46E41

1.07E+00

5.43E41

7.06FAI

3.73B41

3.07E41

2.87E41

3.78E41

1.27E+01

2.65E41

1.48E42

2.5IE+00
1.07FA2

2.23E+00

3.73E42

2.14E t Ol

QAD Det.

Response

(Rad/hr)

2.93E+00

5.4&E41

4.42E41

4.71FAI

3.44FAI

1.86E+00

1.80E41

7.76FAI

1.94E+00

1.16E+00

2.55B41

2.5&E+00

S.OIB41

1.67E+00

2.75E41

2.65E41

2.79E41

2.23FAI

2.74FAI

8.50E41

4.30B41

5.59FAI

2.95E41

2.43B41

2.27E41

2.99E41

1.01E+Ol

2.10E41

1.17E42

1.99E+00

8.46E43

1.77E+ 00

2.95E42

1,69E+ 0 I

0.92

0.91

0.90

0.90

0.89

0.88

0.88

0.87

0.84

0.84

0.83

0.80

0.79

0.76

0.75

0.74

0.72

0.72

0.70

0.69

0.68

0.67

0.67

0.65

0.52

0.45

0.96

0.98

0.93

0.82

0.98

0.97

0.99

0.97

27F 27E&F

27E

Response

(Rad/hr)

635E+02

2.1&E+01

1.37E+Ol

I.SSE+01

8.04E+00

230E+02

2.14E+00

3.91E+Ol

2.29E+02

8.16E+01

3.90E+00

3.74E+02

1.3&E+01

1.44E+02

3.85E+00

3.50E+00

3.75E+00

2.39E+00

3.4&E+00

3.29E+01

8.23E+00

1.37E+Ol

3.80E+00

2.4&E+00

1.66E+00

2.44E+00

9.32E+03

8.75E41

9.97E41

2.52E+04

2.50B41

2.37E+02

8.86E41

I.SSE+OS

27F

Response

(Rad/hr)

5.03E+02

1.73E+01

I 08E+Ol

1.23E+Ol

6.36E+00

1.82E+02

1.69E+00

3.10E+01

I.8IE+02
6.46E+01

3.09E+00

2.96E+02

1.09E+01

1.14E+02

3.04E+00

2.77E+00

2.97E+00

1.89E+00

2.75E+00

2.60E+Ol

6.51E+00

1.08E+01

3.00E+00

1.96E+00

1.32E+00

1.93E+00

7.37E+03

6.92E41

7.89B41

1.99E+04

1.98B4I

1.8&E+02

7.01 E41

1.23E+OS
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Case /)'7- 100~ore Damage
CMS-RE-27A,B,E,%Rtector Response

Calc. No.: NE-02-94~rev 1

Prepared By: S. J. Haynesf5194
page:5.0100

Isotope Energy

(Mcv)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Cont.

Conc.

(uCi/cc)

27AdrB

QAD Det.

Rcsponsc

(Rad/hr)

27AdtB

EK 27hAB

Response

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F 27EdtF

QAD Dct.

Response

(Rad/hr)

27E

Response

(Rad/hr)

27F

Rcsponsc

(Red/hr)

Xc-135m

Xe-137

Xe-138

0.35839

0.40799

0.60819

0.68433

0.002203

0.003578

0.02894$

0.002093

4.723E+07

4.723E+07

4.723 E+07

4.723 E+ 07

0.298

0.39335

0.45549

0.84895

0.9822S

1.1193

1.2732

1.5768

1.6125

1.7834

2.8498

1.4906

0.15375

0.24256

0.25831

0.28251

0.33528

0.37144

039643

0.40136

0.43449

0.50022

0.53007

0.53776

0.55595

0.56853

0.58884

0.6S408

0.86582

0.001167

0.001381

0.307

0.00614

0.002057

0.001053

0.002241

0.001013

0.001228

0.004083

0.001811

0.01315

0.059535

0.034965

0.315

0.004284

0.001071

0.005009

0.063

0.021735

0.20318

0.003622

0.00252

0.001166

0.001166

0.003055

0.001228

0.001449

0.002961

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.656E+0$

1.656E+08

1.656E+08

1.656E+08

1.656E+08

1.506E+0$

1.506E+08

1.506E+0$

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+ 08

1.506E+08

1.506E+ 08

0.52656 0.80997 3.905 E+07

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

- 1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.83E+Ol

2.98E+Ol

2.41E+02

1.74E+Ol

5.57E+03

3AOE+Ol

4.03E+01

8.95E+03

1.79E+02

6.00E+Ol

3.07E+01

6.54E+01

2.95E+01

3.58E+Ol

1.19E+02

5.28E+01

3.83E+02

1.58E+03

9.27E+02

8.35E+03

1.14E+02

2.84E+01

1.33E+02

1.67E+03

5.76E+02

5.39E+03

9.61E+01

6.68E+01

3.09E+01

3.09E+01

S.IOE+Ol

3.26E+01

3.84E+01

7.85E+01

0.013397

0.02&407

0.58265

0.047669

12.76

0.0047552

0.010236

2.926

0.17277

0.067004

0.038767

0.093 S73

0.052882

0.065389

0.23746

0.15133

0.65322

0.019885

0.07466

0.81546

0.014699

0.0056502

0.032873

0.47458

0.16781

1.7923

0.049656

0.040298

0.01923

0.020499

0.055808

0.023686

0.031539

0.084856

1.00

1.00

0.99

1.00

0.99

1.01

1.00

0.99

1.01

1.01

1.01

1.02

1.05

1.05

1.07

1.19

1.04

1.00

1.05

1.03

1.02

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

1.00

I.OI

2.455 E41

8.453 E4I
1.389E+02

8.298&01

7.036E+04

1.634E41

4.122EOI

2.593E+04

3.124E+Ol

4.059E+00

1.202E+00

6.257E+00

1.640E+00

2.459E+00

3.025E+0 1

9.510E+00

2.605E+02

3.140E+01

7.269E+01

7.017E+03

1.703E+00

1.605 E4I
4.367E+00

7.929E+02

9.673E+Ol

9.658E+03

4.722E+00

2.666E+00

5.887EOI

6.275 EOI

4.476E+00

7.637E4I

1.212E+00

6.730E+ 00

8.17E42

I.5 IE4I
1.91E+00

1.53E4) I

4.98E+Ol

3.49EO2

5.64E02

1.43E+Ol

S.SOE41

2.09EOI

1.19E4)I

2.79E4)I

1.46E4I

I.SOE4) I

6.4IE41

3.84EOI

1.$3E+00

7.42E41

7.99E4) I

7.83E+00

1.20E41

3.68E42

1.93E4I

2.59E+00

9.06E41

9.11E+00

2.24E-OI

I.SSE-OI

7.20E42

7.28E-02

1.93E41

7.92&02

1.02E4) I

2.70E4) I

6.47E4)2

1.20MI
I.5IE+00

1.21E4I

3.95E+01

2.76FA2

4.47E4)2

1.13E+01

4.36E4)I

1.66E41

9.42E42

2.21E41

1.16841

1.43E41

5.07841

3.04EOI

1.45E+00

5.87EOI

6.32E4)I

6.19E+00

9.46E42

2.92E4)2

1.53FAI

2.05E+00

7.17E41

7.21E+00

1.77E41

1.23E41

5.70E42

5.77E4)2

1.53E4I

6.28~2
8.05E4)2

2.14E41

0.95

0.95

0.99

1.00

0.97

0.96

0.95

0.95

1.02

1.01

1.00

0.99

0.98

0.98

0.98

0.92

0.99

0.99

0.97

0.97

0.96

0.95

0.95

0.95

0.95

0.95

0.96

0.97

0.97

0.98

0.98

0.98

1.00

1.02

1.14E+00

2.16E+00

1.22E+05

I.OOE+02

1.27E+01

3.65E+00

I.SIE+01

4.24E+00

6.33E+00

7.48E+01

1.87E+01

6.95E+02

1.16E+03

7.19E+02

6.34E+04

1.30E+01

9.94E4I

2.44E+Ol

4.12E+03

4.96E+02

4.66E+04

2.06E+Ol

I.OIE+01

2.16E+00

2.20E+00

1.53E+01

2.53E+00

3.90E+00

2.16E+ 01

9.0IE41

1.71E+00

9.63E+04

7.96E+Ol

1.00E+Ol

2.89E+00

1.43E+Ol

3.36E+00

S.OIE+00

5.92E+Ol

1.48E+Ol

S.SOE+02

9.17E+02

5.69E+02

S.02E+04

1.03E+01

7.87EOI

1.93E+01

3.26E+03

3.93E+02

3.69E+04

1.63E+01

7.97E+00

1.71E+00

1.75E+00

1.21E+01

2.00E+00

3.09E+00

1.71E+01

1.42E+00 1.13E+00

4.28E+00 3.39E+00

4.55E+02 3.61E+02

2.66E+00 2.11E+00

2.69E+05 2.13E+05



Case 07- 100~ore Damage
CMS-RE-27A,B,E,detector Response

Calc. No.: NE-02-94~rev 1

Prepared By: S. J. Hayne~5/94
page:5.0101

Isotope Energy

(Mev)

Probability Design Basis

Source

(Ci)

Gap

Release

Fraction

Cont.

Conc.

(uCi/cc)

27hdcB

QAD Dct.

Response

(Red/hr)

27hdcB

EK 27hdcB

Rcsponsc

(Rad/hr)

27E

QAD Det.

Response

(Rad/hr)

27F 27E/LF

QAD Det. EK
Response

(Rad/hr)

27E 27F

Rcsponsc Response

(Rad/hr) (Red/hr)

0.86935

0.89687

0.91251

0.91713

0.93636

0.94125

1.0939

1.0988

1.1022

1.1143

1.1416

1.1454

1.5718

1.6146

1.76&3

1.812S

1.8509

1.9254

2.0048

2.015$

2.0792

2.2523

2.3219

2.4753

2.4976

1.1186

0.006206

0.001323

0.003276

0.009198

0.001355

0.002299

0.004095

0.002142

0.001071

0.014742

0.005134

0.001323

0.002646

0.002363

0.16727

0.001796

0.014238

0.005639

0.05355

0.122S4

0.014427

0.022869

0.006206

0.003119

0.001733

0.026586

1306E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+0$

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

1.506E+08

I.S06E+08

1.506E+08

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.65E+02

3.51E+01

8.69E+Ol

2.44E+02

339E+OI

6.10E+Ol

1.09E+02

5.68E+01

2.84E+Ol

3.91E+02

1.36E+02

3.51E+01

7.02E+01

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

4.76E+01

3.78E+02

I.SOE+02

1.42E+03

3.25E+03

3.83E+02

6.06E+02

1.65E+02

8.27E+01

4.60E+01

7.05E+02

1.0000 6.27E+01

1.0000 4.44E+03

0.17856

0.039234

0.098805

0.27894

0.041953

0.071573

0.14754

0.077519

0.038859

0.54048

0.19269

0.049826

0.13777

0.12595

9.6566

0.10596

0.85593

0.3514

3.4612

7.9505

0.95655

1.6057

0.44537

0.23449

0.13116

0.97844

1.01

1.01

1.01

1.01

1.01

I.OI

1.01

1.01

1.01

1.01

1.01

1.01

1.05

1.05

1.07

1.08

1.08

1.09

1.10

1.10

1.11

1.13

1.14

1.16

1.16

1.01

SUM ~

2.968E+Ol

1.390E+00

8.670E+ 00

6.872E+01

1323E+00

4 407E+00

1.618E+0 1

4.448E+00

1.11SE+00

2.134E+02

2.650E+01

1.766E+00

1.015 E+ 0 1

8.288E+00

4584E+04

5.451E+00

3.490E+02

5.728E+01

5.407E+03

2.842E+04

4.062E+02

1.100E+03

8356E+Ol

2.250E+01

6.993E+00

6.968E+02

1.264E+06

5.68E41

1.25E41

3.13E-OI

8.83E41

1.32641

2.26841

4.55E41

2.39E41

1.20E41

1.66E+00

5.89E41

1.52E41

3.82E41

3.47E41

2.61E+Ol

2.85E41

2.29E+00

9.30E41

9.07E+00

2.08E+01

2.50E+00

4.18E+00

1.16E+00

6.05E41

3.38E41

3.00E+00

4.50E41

9.86E42

2.48E41

6.99E41

I.OSE41

1.79E41

3.60E41

1.89E41

9.47E42

1.31E+00

4.67E41

1.21E41

3.02E41

2.75E41

2.07E+01

2.25E41

1.8 IE+00

7.36E41

7.1$ E+00-

1.65E+Ol

1.98E+00

3.30E+00

9.15E41

4.79E41

2.68E41

2.38E+00

1.01

1.01

1.01

1.01

1.01

1.00

1.00

1.00

1.00

1.00

1.00

0.98

0.98

0.98

0.98

0.97

0.97

0.97

0.97

0.97

0.96

0.96

0.95

0.95

9.54E+Ol

4.41E+00

'2.75E+01

2.18E+02

4.81E+00

1.39E+01

4.94E+01

1.36E+Ol

3.40E+00

6.49E+02

8.02E+01

5.34E+00

2.62E+01

2.13E+01

1.13E+05

1.33E+01

8.38E+02

1.35E+02

1.25E+04

6.S7E+04

9.28E+02

2.43E+03

1.83E+02

4.75E+01

1.48E+01

2.12E+03

7.55E+Ol

3.49E+00

2.17E+01

1.72E+02

3.81E+00

I.IOE+01

3.91E+01

1.07E+Ol

2.69E+00

5.14E+02

6.35E+01

4.23E+00

2.08E+Ol

1.69E+Ol

8.98E+04

I.OSE+Ol

6.64E+02

1.07E+02

9.89E+03

5.20E+04

7.35E+02

1.92E+03

1.44E+02

3.76E+Ol

1.17E+Ol

2.12E+03

3.95E+06 3.13E+06

Con. Vol~
27h Conc Factor

27B Cone Factor

Release Frac.

5.6SE+09 cmii3

0.00856

0.00973

I

27h ~ 1.08E+04 Rad/hr

27B ~ 1.23E+04 Rad/hr

27E ~

27F ~
3.96E+06 Rad/hr

3.13E+06 Rad/hr
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44 SUPPLY SYSTEM

VERIFY PRIOR TO USE

DATE

PROCEDURE NUMBER

13.1.1

WNP-2
PLANT PROCEDURES MANUAL

APPROVED BY DATE

VOLUME NAME

EMERGENCY PLAN IMPLEMENTINGPROCEDURES

SECTION

EMERGENCY CLASSIFICATION

TITLE

CLASSIFYING THE EMERGENCY

1.0 PURP SE

The purpose of this procedure is to provide the Shift Manager, Plant Emergency Director, and

plant operations personnel with the necessary information to guide them in properly
identifying and classifying an emergency situation.

This procedure should be referred to whenever conditions at or near the Plant are out of the

ordinary. Refer to PPM 13.1.1.A for the Technical Bases for this procedure.

2. ~ R~IERHN EB

~NTE: Regulatory commitments made in:
Letter GO2-92-013, Supply System to NRC, dated January 12, 1993

Letter GO2-83-237, Supply System to NRC, dated March 15, 1983, and
Letter GO2-83-997, Supply System to NRC, dated October 31, 1983 are no
longer valid in light of conversion from NUREG 0654 to NUMARC NESP-007
criteria in this procedure. Consequently these commitments will no longer be
tracked nor 'belled'n this procedure.

2.1 WNP-2 Technical Specifications

2.2 WNP-2 Offsite Dose Calculation Manual

PROCBDURB NVMDBR

13.1.1

REVISION IAOB
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2.3 WNP-2 FSAR Section 1.5.2, SBO Coping Study

2.4 WNP-2 FSAR Section 8.3.2.1, Batteries

2.5 WNP-2 FSAR Table 9.5-8, Location of Emergency Lighting

2.6 PPM 4.12.1.1 Control Room Evacuation and Remote Cooldown

2.7 PPM 4.12.4.2 Flood

2.8 PPM 4.12.4.3 Earthquake

2.9 PPM 4.12.4.8 Tornado/High Winds

2.10 PPM 4.12.4.10 Reactor Building 422 Area Flooding

2.11 PPM 5.0.10 EOP Flowchart Training Manual

2.12 PPM 5.1.2 RPV Control-ATWS

2.13 PPM 5.1.7 Primary Containment Flooding

2.14 PPM 9.3.22 Core Damage Evaluation

2.15 Calculation CE-02-93-16

2.16 Calculation 2.05.01 (Battery Size Calc)

2.17 NUMARC NESP-007, Rev. 2

2.18 NUMARC/NRC "Questions & Answers", June 1993

2.19 NUREG/CR-4982 "Severe Accident in Spent Fuel Pools in Support of
Generic Safety Issue 82"

2.20 NUREG 0737 "Clarification of TMI Action Plan Requirements"

2.21 10CFR20

2.22 10CFR50

2.23 EPA 400 "Manual of Protective Action Guidelines and
Protective Actions for Nuclear Incidents"
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2.24 FSAR, Chapter 13.3, Emergency Preparedness Plan, Section 6

2.25 NUREG-0654, FEMA-REP-1, Rev. 1, Appendix 1

2.26 PPM 13.1.2, Plant Emergency Director Duties

2.27 PPM 13.4.1, Notifications

2.28 WNP-2 Safeguards Contingency Plan

3.0 ~C
3.1 Plant Emer enc Director R onsibilities

Maintain the sole responsibility for timely classification and declaration of any WNP-2
emergency situation. Utilize guidance specified in this procedure, and the
recommendations of the Operations Manager, Shift Manager, Control Room Supervisor,
Shift Technical Advisor, Radiological Protection Manager, and Recovery Manager.

Given the abnormal conditions at or near the Plant, utilize Attachment 4.1, Emergency
Classification Table for guidance in determining the proper emergency classification.

Refer to PPM 13.1.2 for actions and responsibilities necessary after the emergency has

been classified, and PPM 13.4.1, for responsibilities to notify offsite emergency
authorities.

3.2 Shif Mana er Res onsibili ies

Function as the Plant Emergency Director until relieved.

Maintain primary responsibility for monitoring the status of plant parameters and other
initiating conditions upon which emergency classification depends.

Recommend an appropriate emergency classification to the Plant Emergency Director
for any observed WNP-2 emergency conditions. Utilize guidance specified in this
procedure, and the recommendations of the Control Room Supervisor, Shift Technical
Advisor, and Reactor Operators.
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3.3 ontrol Room Su ervisor Shift Technical Advi or Reactor erator Res onsibilitie

Monitor the status of Plant parameters and other initiating conditions upon which the

emergency classification depends, and inform the Shift Manager ifany parameter

approaches or exceeds emergency action levels as specified in this procedure. Refer to

Attachment 4.1, Emergency Classification Table for examples, and to PPM 13.1.1A for
~ the basis of each emergency action level.

3.4 Technical Su ort Center SC Staff and Recove Mana er Res onsibilities

Recommend an emergency classification to the Plant Emergency Director based upon
plant conditions and the guidance provided in this procedure.

3.5 Use of Plant Instruments and Indications

Plant instrumentation described in each EAL in Attachment 4.1 is the primary
instrumentation to be used. This does not preclude use of other instruments as alternate
indication, as appropriate, to properly classify the emergency.

An indication or report condition is considered to be valid or confirmed when it is

conclusively verified by:
~ an instrument channel check; or
~ indications on related or redundant indicators; or
~ by direct observation by plant personnel, such that doubt related to the indicator's

operability, the condition's existence, or the report's truth is removed.

Implicit in this definition is the need for timely assessment.

3.6 Emer enc lass De cri ti n

The following is a description of the four classes of emergency.

NOTIFICATIONOF UNUSUALEVENT: Unusual events are in process or have
occurred which indicate a potential degradation of the level of safety of the plant. No
releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs.

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to
be limited to small fractions of the EPA Protective Action Guideline exposure levels.

SITE AREA EMERGENCY: Events are. in process or have occurred which involve
actual or likely major failures of plant functions needed for protection of the public.
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Any releases are not expected to result in exposure levels which exceed EPA Protective

Action Guideline exposure levels except near the site boundary.

GENERAL EMERGENCY: Events are in process or have occurred which involve

actual or imminent substantial core degradation or melting with potential for loss of
containment integrity. Releases can be reasonably expected to exceed EPA Protective

Action Guideline exposure levels offsite for more than the immediate site area.

3.7 Mode A licabilit

The operational conditions (modes) in which Initiating conditions are applicable are

indicated by a series of boxes as follows;

5 Def

where the numbers indicate operational conditions as defined in Technical Specifications

and Def indicates "Defueled" or all fuel removed from the reactor vessel.

4.0 AT7ACHMENTS

4.1 Emergency Classification Table
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WNP-2 EMERGENCY CI.ASSIFICATIDN TABI.E
CATEGORY UNUSUAL EVENT AlERT SITE AREA EMERGENCY GENERAL EMERGENCY

CATEGORY A
ftSStON PROOVC'f

DARNER
DEGRADATION

AVI fuel C44 Oogrsdetios

~22 3~4

AAI Loss OR Patentbt Loss al fuel Cled

~TZ 3~ AS1 loss OR Potential Less ol ANy tvva ficcioa Product
Derobee

~12 3~ AGI Loss al AN'y two Derriere AND ~ loca er petoatbl
lese el tl» 'Tllifd Bwf»t

~IZ 3~
Cestirard BJAE CONOSR OUTLET RAO IBItt s4nn
coal»c'»ted ea P802.

lots OR Petestiel lect el tke foci Cbd sc 44'nctc4 by
fission Predact Bsrr'w Oryredotba TaMe

toss OR Psteatiel Less of ANT TWO Fistioa hcdsct Benws
~s kufrcsted by fiscica Pre4cct 8enw Dcyrc4otics TsMe

loss el eay TWO fission prefect bsnbrs sc bdnstc4 by
fnusa Pro4ect Bemer Otyrehtioa TaMe

ANO
less OR Potential less al tbe tlurd bonier sc kuficcted by
ficsiea hs4cct Bonier Oefisdotbs Tabb

OR

Lebustuy castytic ctafccn Rcoacr Coebat Syttun tRCSI
ccnpb ectlvky Ircotu tbsa ar etool t ~ fniits specified 4
Tock Spec. 3,IA.

AV2 Reactor Coo4nt Syctecn Leakage AA2 loss OR Patentbl loss ol lbsctor Coo4at Systun
SCSI

~12 3~

C3 Ct

Vobd aaideatdbd leokclt prester thos or utod te 10 ypra ar
apccob kiyk bdnstcd oa Recorder fORFRS823. Orywef
floor Drab Soap FR Rde ea4 Soup leveL aa Peed P832

OR
Vobd ident'fid bokeye yrhtu tkss or eyed ta 25 ytna
bdicste4 ea Recu4sr EORFRS.823. Orywd Eqebracot Drob

FR Rct ~ sad leveL oa Pearl P832

AVS lace OR Potential lass al Ceabiunsnt

~12 3~

Loss OR Peteatiol Lets el tbe RCS bsnw es kukcsted by
fiscbs hodoct Bsrr'w Otyrch&» fable

AS2 loss ol Wctu lovel io U» Rooster Vessel that hss
or v»R ra»over tud ln tt» Reactor Vessel

I 2 3 4 5

Lets OR Peteariot Lors sl tbc Prinuy Costs'»nest burirr
sc bdnotrd by fitcien he4oct Bomcr Orlrodotn~ ToMe

RPV lord is lest thos 181 inches
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INDICATOR
ftHL CLAD

POTlNTIAL lOSS LOSS

WNP-2 EINEBGENCY CLASSIFICATION TABLE
FISSION PRODUCT BARRIER DEGRADATION

REAC10R COOLANT STSTfM
POTENTIAL lOSS LOSS

PRIMAIiT CONTADIMENT STSUM
PDMNTMl lOSS lOSS

DRTWELU
CONTNNMENT

RADIATIDN
MONITORS

ORTWElU
COHTNNMENT

PRESSURE

COHTAWMlNT
ISOLATION

VAlyl'S

levd H less thos.lil fatty ats PPM 5.1.7

Coatsaacat Rsdistios Meeker CMSRIS 27E
sa4 CMSRI$27f res4ap prs«er thea 3.800
RA»

Leal ir lees thea

181'ostdaaeat

RsfwtHa Meek«
CMSRIS27E ea4 CMSRIS 27f resdap
prester thea 70 RA»

Dry»sf prectars 1reetsr thos IXIpdp
WITH HdhstHas ol RCS leak krdds dry»el

fatry ato PPM 5.1.7

Cast cia»st Rsd'»tits Meiaor
CMS-R527E asd CMSRIS271 scarf«8

prester thea 14.000 fLA»

Coats«reset pressers prester thea 38 pcip
ead ircrrscirp

OR
Ceatsaaeat H, di 0, cssceatrstioa prost«
ties 8% eat 5%

Wet wel rcrc«s ~ rceods PSP

Rrpil eaerptr'asd 4ocrsase af ceataaaaat
prost«e Iefowwp ee akHI hlcresce

Orywel Prost«e Rospeaco aat coat»teat
wch lOCA coadcieas

foi4ro al HOTH coatsaaest aeteta ~

ntvss lss fcte4 a M. Tahta 38311
'ay

ese las I~ dere folowwp AUTO or
MANUALakietioa

AltD
Oewsrtresa pathway I~ tho earisaaeat
rrirts

OR

Uaaotshte praary cystea rfkchsrpaf
ostcHe ptissly costa«asst ec ad»ted iy
~ ay ores teaperst«e er rs4ietHa lani
sian Meri»ca Ssl ~ Operstwp vair
IPPM 5.3.11

COOlANT
ACTMTT

RCS
lEAK RATE

Coolest ecthiy prost« thea 300 sCdfa
Dere f drstrat Iedae

Uahotshte priasry syctea 4»ch«pH1
astride priasry costa«west st H4icstsdiy
sey arcs reap«stere ar ndistiea lcrd
share Ms ciao« Sets Op er st«1 vdrec /PM
$3.1)

OR
tatestioadnata or PPM 821

0 II%R

PfO
dDOGfllEKT

Aay coa4»iea that a thc jodtcarst sl the Pf DHhdt Msaspcr ad»ates lOSS er
POTENTIAL LOSS ol the Fed C44 8srrwr

OR
RCS Lcskete GT 30 ppa arde ceatsi»seat
er 1 DR 1 RS823 Ie

Asy cud»»a that a thc jedpc«cat ol ttw Pf OiShd I Messy«adicstrc lOSS ec

POTENTIAL tOSS el the RCS 8«ricr

Ceasel aiatsH pleat parsaet«s idew the
HCTL or SRVIILL er shore tie HCIl

Aay coed»ioa that a tia prdtcacat el the Pf DIShdt Meaep« ia4icstes lOSS «
P011NIIAl lOSS ~ I the Prise Ceatsiraesr 8«rio





WNP-2 ENIEHGENCY CLASSIFICATIOIIIITABLE
CATEGORT

CATEGORT 8
LOSS Of SHUIOOllliN

ON

COOlOOytN
IUNCBONS

UNUSUAL EVENT

BUI Inability to Beach Sbuslown WitMn Tocbrical
SpecNkadon Limits

Pleat N sat hrsalht lo rotsbad sperstiaf erode whb~

fechricd Specdicaties ICO lcties Stateanat Tnw.

ALERT

Bhl lnabibty to Maintain Plant In Cold Shutdown

IaahBty ra srabt air ~ rteeter teraperr tare el bcc thea
200'F per PPM A42.l

SITE AREA EMERGENCT

BSI Cornpleto Loca al frsntions Needed to Acliioso CaM
Slwtdown

~IT Si~
RPV pressers oad cspprattb ~ pool tersparatwe caaeet ba
nnhrtairad heb w the HeM Cay arity ysnpcrs tera Lieut

GENERAL EMERGENCT

ctcr o
o
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WNP-2 ENIEBGENCV CLASSlFlCATlON TABLE
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CATEGORY

CATEGORY C
ANHCIPATIO
TRANSIINT

IRTHOUT SCRAM

UNUSUAE EVENT AEERT

CAI fail«s el Reactot Protectien Syctera OIPSI
Instranentstion ta Complete ar initiate a Rssctar Saran
ANO Me«el Scram Wes Swceccful.

Oss or e«e Rnn«Prelection Syctse c«poatbl hove
hsea ecee4e4 per Tock Sp«. 2.2

SITE AREA EMERGENCY

CSI fail«s al RPS lsctrananntiea ta Complete or
lr4tbn sn Autonatic Reactor Scram ANO Ntaeal Scram
«4th Concha«4 Power Ger«ration.

Ose sr oars Rect«pntsctiea System c«peunbI hen heea
etcse4e4 p«Tock Spec. 22

GENERAL EMERGENCY

CSI fail«a al Oa RPS to Coeploto an Auteestie
Scram ANO Manual Sct«n Wss NOT Swceccbl ANO
Tb«o ic ln4icatioa sl sa Estrone Chstbntn te tla
AhTiity to Cool tho Coro

Oas ar core Reectet Protection System cctpoattrI here hna
mcee4e4 p«Tack Spec. 22

Acteesta RPS actaatiaa Iefr4 to result b s cntrel n4
pe«era «lich sbas ahreyc accurse netter chat4era.

Acta«otic aa4 aaseel RPS ectoetisa Ml«l t ~ retch is s
caatnl re4 ps«era which eicos el«eye eccarec rcener
clatfera

ANO ehhet

Reactor Power OT 5%

OR

Wctwdl tc ramrs OT I IO'F

Acta«otic es4 mescal RPS octuetiaa leb4 te rnuN a ~

csatrel te4 Pen«a «hich oboe et«eye enorcc reactor
chroia«a

ANO ocher

Wctwel teel«eturs ceasel he esbtfa«l lnc thea the
RCTT

OR

Tatty ato Pnaery Coster«cat flos4nl. PPM S.l.l, is
rrprce4

'u
ct

o
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CATEGORY

CATEGOR'T 0
AC. POWfR lOSS

UNUSUAl EVENT

OUf 4cs el AllOil.gite Power to Critical AC Snses
lor Creator Than 15 Minutes

Power is ntvsgtbts te SMT ssd SMS frow OIDNt AC
seeress fcr grsstrr tbaa 15 awnrtst

ALERT

OAl tace ol AllOff Site Power AND Loss al itl
Ongite Pawsr to CriYicaf AC Busses lor Creator Thea
15 Muwtec

Csnpht ~ loss ef eg yewcr to Bss SM-7 ssd to Bec SM 8
ler rector tbsa 15 sabwrss

OA2 Povwr Capability to Critical Busses Reduced to ~
Sing4 Povwr genes far Greater Than 15 Minutes Swh
That Any Additfanf tingle yailwe Wetdd Resdt In ~
Station Stn'kout

SITE AREA EMERGENCY

DSl loss el AllOfl8ite Power AND 4ss el All
Orvgita Power to Crincsl AC Bnaes lor Crntor 'Than

15 Minutes

Cewplrts lots of ag power 1 ~ Bss SM7 eal te Bcc SMS
for grtstr tbsa 15 wweta

GENERAL EyAERGENCY

DG1 PROlONCLO loss ol AllOil.gite Pawn ANO
PROLONGED loss of ALL Ongite Power ta Critical AC
Nueces

arrptets lett ~I sg power t ~ Bst SM 7 owl to 8
8

eww tees w as or wostlke t
» rettwsd whbia e bows

OR

fsvd is fete thea 181

vn
Cg

~wyteto tots ~ I sg power to Bas SM tw greets
4a 15 swart ra.

ANO
at SM-8 4s edy sae ef tbs felowny pswe

~ SMS
~ 1R8
~ DG-2

O tu
0

e tete et al power ts Bet w greets
bsa 15 nwwtn.

AND
st SM.7 hcs edf eae of tbe fegewwg yowe

~ Sbl-l
~ TR8
~ DG.l
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WNP-2 EMERGENCY CLASSIFICATION TABLE
CATEGORY

CATEGORT E
Ol. POWER lOSS

UNUSUAL EVENT

EUI Dogrsdstioa ~ I AS CriYicat DC Power lor Creator
Then 15 Minutes

ALERT SITE AREA EMERGENCY

ESI Oogradetiea al AS Criucal DC Power for Crutor
Than 15 Minrnu

GENERAL EMERGENCY

(
Q
O
X

Oegrsdstios sl Omrie~ I Criticsf OC wttrge ss itr5crted iy
Bes Vettege less t4s 110 VOC sa 125 V M. I'eul Sl I
wgnetef locoto4 oa M. C ler gruter thea 15 er'natu

AN

Oelrsdstisa sl Omsiea 2 Critica OC whole u hegcstod iy
Sss Yeltege less thu 110 YOC os 125 V Dirt. Pearl $ 12
wtttarter located as B4. C ler greeter ties 15 eeerstu

Oogredrti ~ el Division I Cnticrf DC eeirge es ia!icur4 iy
Bss Voltage fere ties 110 YOC oa 125 V Dict. Puef Sl.l
whreeter gerated ea Bd. C fer greeter tisa 15 aerates

Oogrehtna sf Dmrioa 2 Crittief DC w'isle ss irdicsted iy
Bes Ysiege fere ties 110 VDC ea 125 V Dirt. Peed $2 1

eeinoter loute4 u Bd. C for greeter ties 15 trieotrs

ct
or

O
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WNP-2 EINERGENCY CLASSIFICATION TABLE

CATEGORT

CATEGORT F
DICREASED PLANT

RADLITXUIRllfASE

Asy el Ha Iegerhg Arse Re&the Meabsrx exceefag
EA03 autbr:

ARMIES. 4
ARMRS. 5
ARMRS 0
ARM40$ T
ARMRIS 8
ARMt0$ 0
ARM-85 10
ARMIES 11

ARM40$12
ARMRS13
ARMHSIA
ARMRS 15
ARM10$18
ARMIU$17
ARMIU$18

ARMRI$20
ARMR5 21
ARMRS22
ARMRS23
ARMRS24
ARM40$25
ARM40$28
ARM40$27
ARMRI$20
ARM40$20
ARMRS 30
ARMRS 32
ARM.RS33

UNUSUAl EVENT

fUl Unexpected Increase In Plant Radiation Enate

ALERT

fAI Maire Damage to Irradiated Fuel OR loss ol Water
lnol That 14s er Wdl Result is Oa Ursoeerlng ol
hrafiated fuel Outab4 tbo RPV

A coatirsed IBGH ehns oa ARMIS I farl Peel Refatioa
Moober rexehsg lreul uscestrelod 4el xtasge er beadEag

fA2 Release ol Redioacdxs 84tor41 or increase ls
BadiaOas Ins4 Witbia Oa feciBty That hnpe4ea
Operation el Systems Rorpdred te Msistein Sale
Operstbs ar ta Establish er Maintain Cold Sbsxdnxn

ahd Re4ataa aaaaer resdslx ea eey el t
ogerag aaurerx GREATER THAM 15 rerembr.

astrol Ream ARM4510

SITE AREA EMERGENCY

TAle 1

Seto Shetdara Beidsgx
~ Ydal porticos el the Rsdrsxtedgestret Brddsg

Reactor Beifag
~ Tmbba Beifsg
~ Stsadhy Srrdcs WHor Pump Hoexex
~ Daxel Generator Bugfsg
~ Diesel Generator feel 04 Starets Ares

GENERAL EMERGENCY

cx

O

y ~ the egersg es rdataa eaaera cate
cele xhstders belfalx. Tsbh L excee40

10000 albr.

ARM-RS 0 tbre ARMRIS18
ARM-RtS 23
ARMRS 24
ARMRS 32
ARMRIS. 33
ARMRS 34
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WNP-2 EMERGENCY CLASSIFICATION TABLE
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cx
X

I
ni
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CATEGORY

CATEGORY G
INCR(ASE0

RADIAGDN RflEASE
TO THE

ENVEIONMENT I 2 3 4 6 Usl

vcM rcslwg es eso et «ere ol He Iobwbg eeaaen I4
tc»45 Iie IAI 5ilwa bc 80 nwetlc w loeg» AN

I a eccer(uu w'ai P(M IXILI sr 1342 en
eteyh uwu tone eitlh04 (na oifteuf greb 55«phl ~

liontory eccl(eh cesflie Sa ~ Bend«y 405I rates eqell I
greeter tiu 0.1 anahr MDE ec ILIsveeihr thyroid COE

MRE 18

TEARS 13

AR5 14

005000 CPS

18,750 CPM

I20000 CPM

Oyf: U tho cnoritor rs«feg(r( 4 cuctehed Ier b
a gg manatee and Ua reqrdrd aclscents cawat

oepbed Nlrbh 045 period, tiwn t4 dwbrsrba neet L

baled on tbo v054 re«ling.

I ~ eccericaca wah PPM IXILI er IgjL2 ac'u

tlpw co«co tenn oltAe4 (ree I(Geest grh sewplag ss

ierstory esslfA confrac Sae 80«vl»y ias rates Sqsll I

Welt» t4n 0.'I suNrlfw TfOE w IL3 avsnhlf tifrN4COE

nM resang ea 000 or ewe ~I the tolowng eeeasrc t4
rue45 I4 vein Cilwa ANO clspb coll(ca hfrce fir gillI
4a TIIO lisle OOCM 02,1.1 (lobe I» 00 Wastes er losg

fIER SWlolp Apnea Rdib«ru 200 CPS

E6 SW leep 8 Procea R04 Mesa» 200 CPS

ORB(4 R04wccte EIOsest 2 X HiHi Abna

ISWRE-5 TSW flilrut 3000 CPM

UNUSUAl EVENT

GUI lay Unplanned RAsce el Cocoon ar liqui4 Rs4ieactivity
0 t4F ~TLIEe~y~r~t4RGobghM
Tocbnbsl Specifications lor gg eiaaos sr bnger

ALERT

GAI Any lkplsnned R04ale el Callous er lipid
Radieutblty ta tho fiwironneat Thet Exceeds 280 Th»s tia
R04iolegbal Tocbnkal Specifications 1st 15 ndautee or
(sag»

nM racing oa ese er e»0 ~ I tie lelo wag eoaaul tic
Cce045 tis nbe ILowa lor 15 seetec er hsglr lN
Ccsccnest 4 sccor4csce «RL PPM 132LI er I
ufrsw SRI Boas(«y dote rates Sqoti ts «greet» t4

10 snshr TIDE w 50 sxoels tbyrsi4 COB

PRMRf.lC 05ILCPS

TEARS13 CEODO CPM

WEARS 14 ISTAOO CPM

OTB IF t4 censor ice phghl is urtfae4 (er baler tic
15 swurta sd tie reqsi«I sass«merc clasw i

apbtd wa40 tha pen«L ties ILI 4»bntwn esct h

40 45«l as tio nM r056ng.

I(cas 4ou ukabtiess bdbcte gnlter tile 10 nv

IEDE er gnct» tile 50 sveshr COE I~ tbo thWei4 ea4 ti
dales Cufnea St er shove thlt bvel for 15 sisstec ~

I

nano u ui v nve ~ ao nun«i air Iw«C
ehe clews ARO confro soerfr' haut«sr«tr ttu

OOCII 021.1 lait fv IlN'airer er tuurr

RIS Srf lees A tiecoie Rll ttrvrv 203%0 Ctg

Rig Sff tat 8 trice«gii tran« 20DOO Ctg
DRRI 0 Rifw«W ftt4ot tan5ur 200 X tbLHOH arun
SWRIG ISW ftthort ttvnv 350JXN Cttl

saf If 54 nnonv rooiha fi ur«tet fir teeer Sei I
~rt se rr«brf uueeaut ooooot 4

nb ate tulsa. Sva 54 4«I«eau unct io serb 4ooa
vogl reof055

SIZE AREA EMERGENCY

GSI Soanisry Docs Roll(ting Iree oa Actnl er
lnainont lio4sse af Cluou Rdbutbity Tlat Exceds
100 mrem Total fifecuvo Dole Equbsleat or 500 rw«u
TbyroM C«nndttd Deu fqsbsbnt (er tiw Actual OR
Prejected Ouratba al tho 144sco

vei4 resfng oa ue er sore e( tie (elewng nusaen t4
tcuic w 4 Irtoctli I~ ltcoei tie ellis 54 we

~ PRMRE IC 8500 CPS

~ TEAR513 qftL000 CPM

~ WEAR514 IA70,000 CPM

AN
I ~ accorhsu wih PPM 138.1 er IS@2

4iceta sf(he 45505 giuter t4s 100 aria TIDE or

«I tbyrIMCDE (oc tie Inset or project04 gentile ~ ( ti
AICL

OT il ths n»«ter reading ls cactsined for lenge

a 15 ninutos aad ths reqvbed allssseot ce«»t
aepletd witMa thb puhuL thon 54 dwbrstba nnai

cade based as tho valid reading.

I less steel«seer acecsta oce coaeqeuca grtet
4a 100 svoa TEDf w ECO sv«n tbyioN COf

WM caney reuse «4asto Prltoctnl Area Beva4cry 405
sta ecceafng 100 aveehr es4 ue ettwtd to cestie
u sere ties oss Low

Nally silly te I 'yrl
r«Nn lu ua be«I el hbAtn~

GENERAl EMERGENCY

GGI Bounbry Dose Rurdt(ng (roe aa Actul or
hnrineat 804sco al Cauera Rdioec&rity That
Exceeds 1000 er«n Total Eiiectbo Docs Eqrdnfent
or 5000 cnr«n Thyroid Coendttd Deu Equbsbnt
(er tbe Actuel DR Prejute4 Curat(ca ol tbs 144sco
Using lctul Meteorology

vAI ruing oa eso er eus el tio Ilbewa
~iten tilt etc0045 w is oryard to acui th

As s4ww
~ PIUARE IC SQND CPS
~ TfAR513A 8 PMU
~ WEAIIISIIA 28 PMU

AN
I 4 accordion NRL PPM 13jLI ar 1

fuata ol(5'a ~ decal greeter t4a 1000 nvsa TE
5000 naca thyroid CDE iw tio ectscl er traject
~illa I( tie roteeu

OTE: II the nenltor rsdingbj ic watainod la
ngor t4a 15 abates aml ths reqdr

llsccnant comet bo c«npletod widia IMs pwbd

~i eso eaaraeat cetlldy aaketa 405
alfeuca grswer thea 1000 area TfDf u
~a thynig CDf

OR

5«vly rlcux5 Icsta Irwt04 I lu4
oce ntec etceehrg 1000 r«sshr eai sro erpects
~ cestieo lu aswo CMI ose bow

OR

eiycec ol lni4 caney tsepia «4nst ~ tiyroil CD
A

OTE: II54 nemtor rosding ls cuctsined foc longer tiw
40 einutec and tbe regard acceccmentc csanot bo

lotd witMia this perio4, Uwn tbe docbrafioa neat b

beced ail tla vc54 reciiilg.
OR

lapis Islifcic hliceta grat» hca TWD
t'CM

821.1 Eeac fer 80 mestee w bsler.

OR

lii«Iifne hkcctoc N»tv tioo 200 «oes COCII lairs fiiP
r« ir 45r.
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WNP-2 EMERGENCY CLASSIFICATION TABLE

CATEGORY

CATEGORY N
FSIE

UNUSUAL EVENT

INI Fis Winds tho Protected Area Boundary Set
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WNP-2 EMERGENCY CLASSIFICATION TABLE
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WNP-2 EMERGENCY CLASSIFICATION TABLE
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ItNP-2 EMERGENCY CLASSIFICATION TABLE
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WNP-2 ENlEBGENCY CLASSIFlCATION TABLE
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WNP-2 EMERGENCY CLASSlFlCATION TABlE
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PROCEDURE NUMBER

13.1.1.A

WNP-2
PLANT PROCEDURES MANUAL

APPROVED BY DATE

VOLUME NAME

EMERGENCY PLAN IMPLEMENTINGPROCEDURES

SECTION

EMERGENCY CLASSIFICATION

TITLE

CLASSIFYING THE EMERGENCY - TECHNICALBASES

1.0 PURPOSE

The purpose of this procedure is to provide Plant Emergency Response Organization personnel
tasked with classifying the emergency the technical bases for the Initiating
Conditions/Emergency Action Levels gC/EAL) listed in PPM 13.1.1, "Classifying The
Emergency".

It is not necessary to refer to this procedure to classify the emergency. The emergency
classification may be determined by utilizing the guidance contained within PPM 13.1.1.
Plant Emergency Organization personnel may refer to this procedure for supplemental
information.

2.0 REFERENCES

2.1 WNP-2 Technical Specifications

2.2 WNP-2 Offsite Dose Calculation Manual

2.3 WNP-2 FSAR Section 1.5.2, SBO Coping Study

2.4 WNP-2 FSAR Section 8.3.2.1, Batteries

2.5 WNP-2 FSAR Table 9.5-8, Location of Emergency Lighting
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2.6 PPM 4.12.1.1 Control Room Evacuation and Remote Cooldown

2.7 PPM 4. 12.4.2 Flood

2.8 PPM 4. 12.4.3 Earthquake

2.9 PPM 4.12.4.8 Tornado/High Winds

2.10 PPM 4. 12.4.10 Reactor Building 422 Area Flooding

2.11 PPM 5.0.10 EOP Flowchart Training Manual

2.12 PPM 5.1.2 RPV Control-ATWS

2.13 PPM 5.1.7 Primary Containment Flooding

2.14 PPM 9.3.22 Core Damage Evaluation

2.15 Calculation CE-02-93-16

2.16 Calculation 2.05.01 (Battery Size Calc)

2.17 NUMARC NESP-007, Rev. 2

2.18 NUMARC/NRC "Questions & Answers", June 1993

2.19 NUREG/CR-4982 "Severe Accident in Spent Fuel Pools in Support of
Generic Safety Issue 82"

2.20 NUREG 0737 "Clarification of TMI Action Plan Requirements"

2.21 10CFR20

2.22 10CFR50

2.23 EPA 400 "Manual of Protective Action Guidelines and
Protective Actions for Nuclear Incidents"

2.24 FSAR, Chapter 13.3, Emergency Preparedness Plan, Section 6

2.25 NUREG-0654, FEMA-REP-1, Rev. 1, Appendix 1

2.26 PPM 13.1.2, Plant Emergency Director Duties
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2.28 PPM 13.4,1, Notifications

2.27 WNP-2 Safeguards Contingency Plan

3.0 ~H
3.1 Plant Emer enc Re on e Per nnel Res onsibilities

May refer to the Technical Bases in this procedure for emergency classification and
after-the-fact review of initiating conditions/emergency action levels.

3.2 Use of Plant Instruments and Indications

Plant instrumentation described in each EAL in Attachment 4.1 is the primary
instrumentation to be used. This does not preclude use of other instruments as alternate
indication, as appropriate, to properly classify the emergency.

An indication or report condition is considered to be ~vlid when it is conclusively
verified by:
~ an instrument channel check; or
~ indications on related or redundant indicators; or
~ by direct observation by plant personnel, such that doubt related to the indicator's

operability, the condition's existence, or the report's truth is removed.

Implicit in this definition is the need for timely assessment.
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3.3 mer enc la Descri ion

The following is a description of the four classes of emergency.

NOTIFICATIONOF UNUSUALEVENT: Unusual events are in process or have

occurred which indicate a potential degradation of the level of safety of the plant. No
releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs.

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to

be limited to small fractions of the EPA Protective Action Guideline exposure levels.

SITE AREA EMERGENCY: Events are in process or have occurred which involve
actual or likely major failures of plant functions needed for protection of the public.
Any releases are not expected to result in exposure levels which exceed EPA Protective
Action Guideline exposure levels except near the site boundary.

GENERAL EMERGENCY: Events are in process or have occurred which involve
actual or imminent substantial core degradation or melting with potential for loss of
containment integrity. Releases can be reasonably expected to exceed EPA Protective
Action Guideline exposure levels offsite for more than the immediate site area.

3.4 ~dH
The operational conditions (modes) in which Initiating Conditions are applicable are
indicated by a series of boxes as follows;

1 2 3 4 5 Def

where the numbers indicate operational conditions as defined in Technical Specifications
and Def indicates "Defueled" or all fuel removed from the reactor vessel.

4.0 ~C
4.1 Technical Bases
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A. FI I N PRODUCT BARRIER DEGRADATI N

UNUSUALEVENT:

AU1: Fuel Clad Degradation.

APPLICABILITY:

Operating Conditions 1 2 3 4

EMERGENCY ACTION LEVEL:

Confirmed "SJAE CONDSR OUTLET RAD HI-HI"alarm annunciated on P602.

OR

Laboratory analysis confirms Reactor Coolant System (RCS) sample activity greater
than or equal to limits specified in Tech. Spec. 3.4.5.

This Initiating Condition is considered to be a potential degradation in the level of safety of
the plant and a potential precursor of more serious problems.

The confirmed SJAE CONDSR OUTLET RAD HI HI monitor and alarm reflects the offgas
effluent and, therefore, may be one of the first indicators of degrading fuel conditions. The
alarm is confirmed by verification of greater than current alarm setpoint on Recorder
OG RIS-612 on Panel P604 or high offgas pretreatment air activity [determined by sample
results] greater than limits specified in Technical Specification 3.11.2.7. The Hi alarm
setpoint corresponds to a fraction of the Technical Specification limit thereby alerting the plant
of the need to sample prior to exceeding limits. Confirmation via a sample ensures that only
valid Unusual Events willbe declared.

Coolant activity in excess of allowable Technical Specifications also reflect a degraded or
degrading core condition and represent a decrease in plant safety.
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WNP-2 Technical Specij7cations

NUMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event SU4

Instrument Master Data Sheet(s) for instrument(s) listed in the EAL(s)

DEVIATION:

This EAL and Initiating Condition apply to modes 1 through 4, inclusive. Mode 5 is
not supported in the WNP-2 Technical Specification as the Steam Jet Air Ejector is not
in operation in Mode 5.
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A. FI I NPR D T BARRIER DE RADATI N

UNUSUALEVENT:

AU2: RCS Leakage.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Valid unidentified leakage 10 gpm or upscale high indicated on recorder
EDR-FRS-623, Drywell Floor Drain Sump FillRate and Sump Level, on
Panel P632.

OR

Valid identified leakage greater than or equal to 25 gpm indicated on recorder
EDR-FRS-623, Drywell Equipment Drain Sump FillRate and Sump Level, on
Panel P632.

This Initiating Condition may be a precursor of more serious conditions and, as a result, is
considered to be a potential degradation in the level of safety of the plant. The value for
identified leakage is set at a higher value due to the lesser significance of identified leakage in
comparison to unidentified and pressure boundary leakage.

REF:
WNP-2 Technical Specijcations

MJMARC NZSP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event SU5

DEVIATION:

Unidentified Leakage on EDR-FRS-623 reads 0-10 gpm. Consequently the EAL is
changed to read "...10 gpm or upscale high...". Pressure boundary leakage cannot be
distinguished from Unidentified Leakage by Control Room indication.
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A, FI SION PRODUCT BARRIER DEGRADATION

UNUSUALEVENT:

AU3: Loss OR Potential Loss of Containment.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Loss OR Potential Loss of the Primary Containment'barrier as indicated by Fission
Product Barrier Degradation Table.

Refer to the Fission Product Barrier Degradation Table in this procedure, for an explanation
of the indications used to satisfy this Initiating Condition.

Events that indicate an imminent degradation of containment should result in a classification as

ifthe affected threshold(s) are already exceeded. Imminent in this context means mitigation
strategies and actions are not successful in preventing a challenge to Primary Containment.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert FUl
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A. FISSION PRODUCT BARRIER DEGRADATION

ALERT:

AA1: Loss OR Potential Loss of Fuel Clad.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL;

Loss OR Potential Loss of the Fuel Clad as indicated by Fission Product Barrier
Degradation Table.

Refer to the Fission Product Barrier Degradation Table in this procedure for an explanation of
the indications used to satisfy this Initiating Condition.

Events that indicate an imminent degradation of the Fuel Clad Barrier should result in a

classification as ifthe affected threshold(s) are already exceeded. Imminent in this context
means mitigation strategies and actions are not successful in preventing a challenge to Fuel
Clad.

REF:
MIMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert FA1
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A. FI I NPR D T BARRIER DE RADATI N

ALERT:

AA2:, Loss OR Potential Loss of RCS.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Loss OR Potential Loss of the RCS barrier as indicated by Fission Product Barrier
Degradation Table

Refer to the Fission Product Barrier Degradation Table in this procedure for an explanation of
the indications used to satisfy this Initiating Condition.

Events that indicate an imminent degradation of the Reactor Coolant System Barrier should
result in a classification as ifthe affected threshold(s) are already exceeded. Imminent in this
context means mitigation strategies and actions are not successful in preventing a challenge to
the Reactor Coolant Pressure Boundary.

REF:
MIMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert FAl
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A. FI I PR D T BARRIER DE RADATI N

SITE AREA EMERGENCY:

AS1: Loss OR Potential Loss of ANYTWO Fission Product Barriers.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Loss OR Potential Loss of ANYTWO Fission Product Barriers as indicated by
Fission Product Barrier Degradation Table.

Refer to the Fission Product Barrier Degradation Table in this procedure for an explanation of
the indications used to satisfy this Initiating Condition.

Events that indicate an imminent degradation of a Fission Product Barrier should result in a

classification as ifthe affected threshold(s) are already exceeded. Imminent in this context
means mitigation strategies and actions are not successful in preventing a challenge to Fuel
Clad, Reactor Coolant Pressure Boundary or Primary Containment.

REF:
MJMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert FS1

DEVIATION:

It is considered to be a challenge to plant functions necessary for the protection of the
public ifthe integrity of any two of the three fission product barriers has or has the
potential of being degraded. This approach is more conservative than the USNRC
Regulatory Guide 1.101 in that the containment barrier is not weighted less significantly
than the other two barriers. Thus a "Loss" or "Potential Loss" of any two barriers is a
Site Area Emergency. This approach also simplifies the Site Area Emergency
classification from the fission product barrier matrix, allowing for more rapid
classification should the need arise.
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A. FI I NPR DU T BARRIER DE RADATION

SITE AREA EMERGENCY:

AS2: Loss of Water Level in the RPV That Has or WillUncover Fuel in the RPV.

APPLICABILITY:

Operating Conditions 1 2 3 4 5

EMERGENCY ACTION LEVEL:

RPV level is less than -161 inches.

This Initiating Condition and its associated EAL address a loss of the Reactor Coolant System,
defined here as RPV water level below the top of the active fuel, and a potential loss of fuel
clad when the core becomes uncovered. IfRPV water level continues to decrease, this could
ultimately result in a release to the environment. An RPV level which approaches top of
active fuel or is anticipated to drop below top of active fuel is also reason to declare a Site
Area Emergency under this EAL.

Indications used to determine water level for this EAL are, but not limited to, the Fuel Zone
Indicator MS-LI-610 and/or recorder MS-LR-615.

Escalation of this event to a General Emergency would be via the Increased Radiation Release
to the Environment initiating condition GG1.

REF:
WlVP-2 Technical Speciftcations

1VUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Site Area Emergency SS5

DEVIATION'.

Operating conditions have been expanded to include modes 1, 2 and 3 in this EAL
because it is realized that modes 1 - 3 are also covered by the same RPV water level
condition in the Fission Product Barrier Degradation table as a loss of RCS and a
potential loss of fuel clad.

2. Uncovery of the fuel, irrespective of the event causing the uncovery, is justification
alone for declaring the SAE. Since other events could lead to fuel uncovery other than
a loss of decay heat removal capability, it is not prudent to base the EAL on this one
event,
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A. FI I NPR D T BARRIER DE RADATI N

GENERAL
EMERGENCY'G1:

Loss of ANYTwo Barriers AND a Potential Loss OR Loss of the Third Barrier.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Loss of any TWO fission product barriers as indicated by Fission Product Barrier
Degradation Table.

Loss OR Potential Loss of the third barrier as indicated by Fission Product Barrier
Degradation Table.

Refer to the Fission Product Barrier Degradation Table in this procedure for an explanation of
the indications used to satisfy this Initiating Condition.

Events that indicate an imminent degradation of a Fission Product Barrier should result in a

classification as ifthe affected threshold(s) are already exceeded. Imminent in this context
means mitigation strategies and actions are not successful in preventing a challenge to Fuel
Clad,'eactor Coolant Pressure Boundary or Primary Containment.

REF:
NUMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, General Emergency FG1
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A. FI I NPR D T BARRIER DE RADATI N

1.0 RPV LEVEL

a. Indicating Fuel Clad Barrier Potential Loss at -161" (Top of Active Fuel) ensures

that an emergency is declared before fuel perforation occurs. An unintentional
level decrease to below -161" is indicative of a large RCS break, or a smaller break
with loss of high pressure makeup.

b. Entry into PPM 5.1.7, Primary Containment Flooding, is indicative of a loss of
fuel clad barrier because:

1) RPV water level may not be able to be restored and maintained above
-161 inches, or

2) For ATWS conditions, RPV water level cannot be maintained above -192", or

3) IfRPV water level cannot be determined, RPV flooding for ATWS or non-
ATWS conditions cannot be established or maintained.

Entry into PPM 5.1.7 is indicative of a potential loss of primary containment because
actions to flood the containment may jeopardize the pressure suppression capability of
the containment or result in the need to vent the RPV or primary containment.

2.0 DRYWELL/ NTAINMENTRADIATIONMONITORS

A 50 R/hr reading on CMS-RIS-27E and 50 R/hr reading on CMS-RIS-27F is used to
indicate a loss of the Reactor Coolant System barrier. This value assumes a 0.1% core
damage instantaneous release and dispersal of the reactor coolant noble gas and iodine
inventory into the drywell atmosphere.

A 2500 R/hr reading on CMS-RIS-27E and 2500 R/hr reading on CMS-RIS-27F is used

to indicate a release of reactor coolant, with elevated activity indicative of fuel damage,
into the drywell. This value assumes an instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory associated with coolant concentration
associated with 5% clad failures into the drywell atmosphere. WNP-2 has elected to
provide an example dealing with the top end of the 2-5% range discussed in NESP-007.
This value assumes an instantaneous release and dispersal of the reactor coolant noble
gas and iodine inventory into the drywell atmosphere.

An 10,000 R/hr reading on CMS-RIS-27E and 10,000 R/hr reading on CMS-RIS-27F is
used to indicate potential failure of the primary containment barrier. It is a value that
indicates significant fuel damage well in excess of that associated with the loss of both
Fuel Clad and RCS barriers. A major release of radioactivity requiring offsite
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protective actions is not possible unless a major failure of fuel cladding allows
radioactive material to be released from the core into the reactor coolant. Regardless of
whether containment is challenged, this amount of activity in containment, ifreleased,

could have such severe consequences that it is prudent to treat this as a potential loss of
containment, such that a General Emergency declaration is warranted. This level of
activity is indicative of approximately 20% clad failure. This value assumes an

instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
into the drywell atmosphere.

These values were derived from Engineering Calculation NE-02-94-57.

3.0 DRYWELLPRESS RE

Changes in drywell pressure indication would not be expected for a Fuel Clad barrier
degradation if the Reactor Coolant System were still intact. Therefore, no drywell
pressure indications are provided for Fuel Clad barrier degradation.

The 1.68 psig drywell pressure for the Reactor Coolant System barrier loss is based on
the drywell pressure scram and isolation setpoint and indicates a Loss of Coolant
Accident (LOCA). A potential loss of the Reactor Coolant System barrier would not
result in an increasing drywell pressure and, therefore, no indicator is provided. The
qualifier of "with indications of RCS leak inside drywell" is included as an indicator of
RCS boundary degradation and eliminates a drywell pressure increase due to a loss of
drywell ventilation.

Containment pressures that exceeds 34.7 psig, the maximum expected pressure
following a LOCA, have the potential to result in a loss of the containment barrier.
Preparations to vent containment are required by PPM 5.2.1, "Primary Containment
Control" when Drywell pressure exceeds 39 psig and before the Wetwell pressure
reaches the Primary Containment Pressure Limit (PCPL). Hydrogen and Oxygen
concentrations at or above PPM 5.2.1, Table 19, Combustible Limits, in the drywell or
wetwell represent a potential for a deflagration with a subsequent containment failure.

Containment or drywell pressure responses not consistent with LOCA conditions
indicate a loss of the Primary Containment barrier, This may be noticed as a decrease
in drywell pressure when no operation action (e.g., starting drywell cooling fans) has
been taken. It would also include a failure of the drywell pressure to increase as

expected during a LOCA.

Entry into the unsafe region of the Pressure Suppression Pressure curve (PPM 5.2.1,
Figure F, PSP) is included as a potential primary containment barrier loss. A rapid
depressurization of the RPV (e.g., occurrence of a large break LOCA or initiation of
ADS) at wetwell pressures in excess of the PSP may cause either:
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~ Wetwell pressure responses indicative of a failure in the drywell-to-wetwell
boundary, or

~ Wetwell pressure increases to or beyond the Primary Containment Pressure Limit
(PPM 5.2.1, figure G, PCPL).

4.0 CONTAINMENTISOLATIONVALVES

These indicators are intended to cover containment isolation failures allowing a direct
flow path to the environment such as a failure of both MSIV's to close with open valves

downstream to the turbine or condenser. Downstream path to the environment does not
mean leakage incident to normal system integrity. Only those penetrations required to
isolate per Technical Specifications should be considered. In addition, area radiation
and area temperature alarms indicating an unisolable primary system leakage outside
containment are included. Again, only those penetrations required to isolate per
Technical Specifications are included.

Venting, ifnecessary to prevent failure of primary containment, is included. as a loss of
primary containment. This is specified in PPM 5.2.1 when containment hydrogen and

oxygen concentrations are in excess of or cannot be determined to be below combustible
limits or when wetwell pressure approaches PCPL. However, routine venting per
PPM 2.3.1, as long as radioactivity release rates are maintained, is not considered a loss

of primary containment.

5.0 COOLANT ACTIVITY

Fuel Clad barrier damage is indicated by a coolant activity of 300 pCi/gm dose

equivalent I-131. This amount of activity is well above that expected for iodine spikes
and corresponds to approximately 2-5% fuel clad failure in accordance with assessment

performed by the NUMARC EAL task force. This amount of clad failure indicates
significant clad heating and, thus, the Fuel Clad barrier is considered lost.

6.0 RCS LEAK RATE

A leak from the Reactor Pressure Boundary that cannot be isolated indicates a RCS
failure. This condition is most readily displayed as an increase in area ambient or
differential temperature above the Maximum Safe Operating Values specified in
PPM 5.3.1. The maximum measurable leak rate in the Control Rooin at WNP-2 is
30 gpm, therefore 30 gpm is used instead of the 50 gpm limit recommended by
NUMARC.
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7.0 THER

The Heat Capacity Temperature Limit (HCTL) is the highest wetwell temperature at

which initiation of RPV depressurization willnot result in exceeding the Primary
Containment Pressure Limit (PCPL) before the rate of energy transfer to the
containment is within the capacity of the containment vent. The HCTL is used to

preclude failure of the containment or equipment necessary for safe shutdown by
assuring that RPV blowdown does not cause containment pressure to exceed the PCPL.
The potential loss occurs when RPV pressure and wetwell temperature cannot be
maintained below HCTL.

The Heat Capacity Level Limit (HCLL) precludes loss of the pressure suppression
function of the containment and, in conjunction with the HCTL, precludes failure of the
containment or equipment necessary for safe shutdown of the plant. The potential loss
occurs when the wetwell level cannot be maintained above the HCLL.

The SRV Tail Pipe Level Limit (SRVTPLL) is the highest wetwell water level at which
opening of an SRV willnot result in exceeding the code allowable stresses in the
tailpipe, tailpipe supports, quenchers or quencher supports. This level is a function of
RPV pressure and the Limit is utilized to preclude SRV system failure and containment
failure. The consequences of operating SRV's when wetwell water level exceeds the
SRVTPLL may include direct pressurization of the containment from a break in the
SRV tail pipe. The resulting primary containment pressurization could cause
containment failure.

8.0 SHIFT MANAGER/PED JUDGMENT

Shift Manager/PED judgment is included for all loss and potential loss categories. This
"indicator" should be used to allow the Shift Manager/PED to appropriately classify an
event when the indications needed to monitor fission barrier status are not available.

Shift Manager/PED judgment should also be used when the other indicators have not
been exceeded but the trends indicate that loss or potential loss is imminent. Imminent
in this context means mitigation strategies and actions are not successful in preventing a

challenge to Fuel Clad, Reactor Coolant Pressure Boundary or Primary Containment.

PROCEDURE NUMBER

13.1.1.A

REVISION

0.

Attachment 4.1

PAGE

18 of 96



II

,I I'

I
1



REF:
WNP-'2 Technical Spectftcations

BWR Owners'roup, Transmittal ofGeneric Procedures for Estimation of Core
Damage Using Post-Accident Sampling System, dated June 17, 1983

RTM-91, Response Technical Manual, Volume 1, Rev. 1

WNP-2 Emergency Operating Procedures, PPM series 5.1.X and 5.2.X

WNP-2 Emergency Operating Procedure Flowchart Training Manual, PPM 5.0.10

NUMARCINESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Recognition Category F

WNP-2 PPM 9.3.22, Core Damage Evaluation

WNP-2 FSAR, Section 15.6, MSL Break

DEVIATION:

RPV Level - Reactor Coolant tern Loss:

Two-thirds core height was not selected as a fission product barrier loss or potential loss
condition because it is possible for beyond-design-basis inventory threatening events to
occur in which fuel clad damage cannot be precluded even though RPV water level is
above 2/3 core height and below the top of active fuel.

2. R S Leak Rate- React r plan stem Lo s:

This condition has been moved to its own Alert initiating condition. This decision is
consistent with the level identified in the NUMARC basis. The NUMARC basis
discusses the design basis accident for MSL break. WNP-2 MSL break analysis shows
that offsite dose expected at the exclusion area boundary is below the entry level of a
Site Area Emergency which is 100 mrem TEDE and is consistent with the radiological
EAL's at the Alert level. This EAL was moved to the System Failure category per the
NUMARC NESP-007, Rev 2 "Questions and Answers" dated June, 1993.

3. D well ontainmen Radiation Monitor

WNP-2 willuse an instantaneous release at 0.1% core damage as the basis for the
drywell/containment radiation monitor reading indicative of a loss of RCS due to limited
response of the detectors to lower coolant activity levels.
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B. LO S F SHUTDOWN/C LDOWN FUNCTIONS

UNUSUALEVENT:

BU1: Inability to Reach Required Shutdown Within Technical Specification Limits.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Plant is not brought to required operating mode within (site-specific) Technical
Specifications LCO Action Statement Time.

Limiting Conditions of Operation (LCO's) require the plant to be brought to a required
shutdown mode when the Technical Specification required configuration cannot be restored.
Depending on the circumstances, this may or may not be an emergency or precursor to a more
severe condition. In any case, the initiation of plant shutdown required by the Technical
Specifications requires a one hour report under 10 CFR 50.72 (b) Non-emergency events.
The plant is within its safety envelope when being shut down within the allowable action
statement time in the Technical Specifications. An immediate Notification of Unusual Event is
required when the plant is not brought to the required operating mode within the allowable
action statement time in the Technical Specifications. Declaration of an Unusual Event is
based on the time at which the LCO-specified action statement time period elapses under the
site Technical Specifications and is not related to how long a condition may have existed.
Other required Technical Specification shutdowns that involve precursors to more serious
events are addressed by other categories of Initiating Condition's.

REF:
WNP-2 Technical Spectftcations

MJMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event SU2
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B. LOSS F SH TDOWN/CO LDOWN FUNCTIONS

ALERT:

BA1: Inability to Maintain Plant in Cold Shutdown.

APPLICABILITY'perating

Conditions 4 5

EMERGENCY ACTION LEVEL:

Inability to maintain a reactor temperature of less than 200'F per PPM 4.4.2.1..

This EAL addresses loss or degradation of functions required for core cooling during refueling
and cold shutdown modes such that the technical specification limitcannot be maintained.
Determination of "Inability to maintain" includes making an evaluation that considers both
current and future system performance in relation to the current values and trends of relevant
parameters. A momentary unplanned excursion above 200'F when adequate heat removal
function is available is not intended to constitute an Alert.

REF:
WNP-2 Technical Specij7cations

NUMARC RESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert SA3

DEVIATION:

WNP-2 deleted the "loss of (site-specific) Technical Specification required functions to
maintain cold shutdown" as a condition in this EAL to recognize additional plant
capability to maintain cooling of the reactor beyond those specified in Technical
Specifications. This deviation is consistent with NUMARC/NRC Questions and Answers
concerning NESP-007, Rev. 2, dated June 1993.
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B. L

SITE AREA EMERGENCY:

F HUTD WN LD WN F N TION

BS1: Complete Loss of Functions Needed to Achieve and Maintain Hot Shutdown.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

RPV pressure and suppression pool temperature cannot be maintained below the Heat
Capacity Temperature Limit.

This EAL addresses complete loss of functions, including ultimate heat sink and reactivity
control, required for hot shutdown with the reactor at pressure and temperature. Under these

conditions, there is an actual major failure of a system intended for protection of the public.
Thus, declaration of a Site Area Emergency is warranted. Escalation to a General Emergency
would occur by Abnormal Rad Levels/Radiological Effluent, Fission Product Barrier
Degradation, or Emergency Director Judgement Initiating Conditions.

Functions required for hot shutdown consist of the ability to achieve reactor shutdown and to
discharge decay heat energy from the reactor to the ultimate heat sink. Appropriate
emergency declarations required by the inability to achieve reactor shutdown are addressed by
EAL CA1, CS1 and CG1. Inability to remove decay heat energy is reflected in an increase in
suppression pool temperature. Elevated suppression pool temperature is addressed by the Heat
Capacity Temperature Limit (HCTL). The HCTL is a function of RPV pressure and
suppression pool temperature. IfRPV pressure and suppression pool temperature cannot be
maintained below the HCTL, the ultimate heat sink is threatened and declaration of a Site
Area Emergency is warranted.

REF:
WNP-2 Technical Specifications

MJMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Site Area Emergency SS4

WNP-2 Emergency Operating Procedure Flowchart Training Manual, PPM 5.0.10
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C. ANTI IPATED TRANSIENT WITH T SCRAM

ALERT:

CA1: Failure of Reactor Protection System (RPS) Instrumentation to Complete or initiate
a Reactor Scram AND Manual Scram Was Successful.

APPLICABILITY'perating

Conditions 1 2

EMERGENCY ACTION LEVEL:

One or more Reactor Protection System setpoint(s) have been exceeded per Tech. Spec.

2.2.
AND

Automatic RPS actuation failed to result in a control rod pattern which alone always
assures reactor shutdown.

This condition indicates a failure of the automatic protection system to scram the reactor
sufficient to achieve shutdown under all conditions without boron but the reactor was

successfully manually scrammed sufficient to achieve shutdown under all conditions without
boron.

A manual scram is any set of actions by the reactor operator(s) which results in a scram.
These actions include placing the reactor mode switch in shutdown, depressing the RPS

Manual Scram pushbuttons and/or placing ARI switches to trip.

Failure of a manual scram to reduce reactor power below APRM downscale levels or resulting
in exceeding 110 degrees F in the suppression pool would escalate this event to Site Area
Emergency CS1.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert SA2

WNP-2 Emergency Operating Procedure Flowchart Training Manual, PPM 5.0.10
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C, ANTICIPATEDTRANSIENT WITHO T RAM

SITE AREA EMERGENCY:

CS1: Failure of RPS Instrumentation to Complete or Initiate an Automatic Reactor Scram

AND Manual Scram Was NOT Successful to reduce power below 5%.

APPLICABILITY'perating

Conditions 1 2

EMERGENCY ACTION LEVEL:

One or more Reactor Protection System setpoint(s) have been exceeded per Tech. Spec.
2.2.

AND

Automatic and manual RPS actuation failed to result in a control rod pattern which
alone always assures reactor shutdown,

AND either

~ Reactor power GT 5%
OR

~ Wetwell temperature GT 110'F

This condition indicates a failure of both the automatic protection system and manual efforts to
scram the reactor with continued power generation.

A manual scram is any set of actions by the reactor operator(s) which results in a scram.
These actions include placing the reactor mode switch in shutdown, depressing the RPS
Manual Scram pushbuttons and/or placing ARI switches to trip. Injection of boron is not
considered in reducing reactor power below 5%. A concurrent challenge to the ability to cool
the core or a significant challenge to decay heat removal capability would escalate this event
to General Emergency CG1.

As specified in the NUMARAC/NESP-007 Questions and Answers, January 1993, "... a

scram is considered unsuccessful ifit does not result in achieving a state in which the reactor
willremain shutdown under all conditions without boron injection." For CA1, ifmanual
actions result in the reactor being shutdown under all conditions without boron injection, an
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ALERT is declared. Escalation to a Site Area Emergency (CA2) is not required. Ifsufficient

control rods are not inserted to reduce reactor power to below the APRM downscale setpoints,

an immediate Site Area Emergency (SS2) is declared. IF the APRM downscale setpoint is

achieved, but suppression pool temperature is greater than Boron Injection [Initiation]
Temperature, a precursor exists for a threat to containment and thus a Site Area Emergency is

warranted."

APRM downscale trip setpoint for WNP-2 is 5%, the Boron Injection Initiation Temperature
is defined as 110'F. The conditions"... control rod pattern which alone always assures

reactor shutdown" is defined to me an that the reactor is shutdown under all conditions

without boron.

REF:
WNP-2 Emergency Operating Procedure RPV Control-ATWS, PPM 5.1.2

WlVP-2 Technical Spectftcations

NUMARC 1VESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Site General Emergency SS2
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C. ANTICIPATEDTRANSIENT WITHOUT SCRAM

GENERAL EMERGENCY:

CG1: Failure of the RPS to Complete an Automatic Scram AND Manual Scram Was

NOT Successful AND There is Indication of an Extreme Challenge to the Ability to

Cool the Core.

APPLICABILITY:

Operating Conditions 1 2

EMERGENCY ACTION LEVEL:

One or more Reactor Protection System setpoint(s) have been exceeded per Tech. Spec. 2.2
AND

Automatic and manual RPS actuation failed to result in a control rod pattern which alone always
assures reactor shutdown.

AND either
Wetwell temperature cannot be maintained less than the HCTL

OR
Entry to Primary Containment Flooding, PPM 5.1.7, is required

This condition indicates a failure of both the automatic protection system and manual efforts at
Control Room Panel P-603 to scram the reactor concurrent with a challenge to the ability to
cool the core or a significant challenge to decay heat removal capability.

Entry to PPM 5.1.7, Primary Containment Flooding, is indicative of an extreme challenge to
core cooling because either:

1. RPV water level cannot be restored and maintained above -192 in., or

2. IfRPV water level cannot be determined, RPV flooding conditions cannot be established
or maintained.

Heat removal capability is extremely challenged if the wetwell temperature cannot be
maintained below the Heat Capacity Temperature Limitcurve.

A manual scram is any set of actions by the reactor operator(s) which results in a scram.
These actions include placing the reactor mode switch in shutdown, depressing the RPS
Manual Scram pushbuttons and/or placing ARI switches to trip. Injection of boron is ~n

considered in reducing reactor power below 5%.
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REF:
WNP-2 Emergency Operating Procedure RPV Control-ATWS, PPM 5.1.2

WNP-2 Emergency Operating Procedure Primary Containment Flooding, PPM 5.1. 7

WNP-2 Technical Specifications

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Site General Emergency SG2
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UNUSUALEVENT:

DU1: Loss of All Offsite Power to Critical AC Busses for Greater Than 15 Minutes.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Power is unavailable to SM-7 and SM-8 from Offsite AC sources for greater than 15

minutes.

Even though power may still be available from offsite sources, there must be a functional
flowpath to the Critical busses. Prolonged loss of offsite AC power reduces the required
redundancy and potentially degrades the level of safety by rendering the plant more vulnerable
to a complete loss of AC power (Station Blackout).

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Credit is not taken in this EAL for the Division 3 Standby Diesel Generator because it only
supplies power to the High Pressure Core Spray (HPCS) pump and associated loads, but not
for any long-term decay heat removal systems and, in particular, Wetwell cooling mechanisms
that would be essential subsequent to a station blackout.

Failure of either the Division 1 or Division 2 Standby Diesel Generator would escalate this
event to Alert DA2.

REF:
WNP-2 Technical Spectftcations

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event SUl
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DEVIATION:

The Initiating Condition title has been changed by adding the qualifier, "Critical AC busses",

and a time frame. This change meets the intent of the example EAL listed in NUMARC
while being more descriptive for the Shift Manager/PED. Consistency between event

classification titles is being sought to avoid the confusion created in the NUMARC document

(see NUMARC Initiating Condition: SU1, SA1, SA5, SS1, SG1, SU7, and SS3).
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ALERT:

DA1: Loss of All Offsite Power and Loss of All Onsite Power to Critical AC Busses for
Greater Than 15 Minutes.

APPLICABILITY:

Operating Conditions 4 5 Def

EMERGENCY ACTION LEVEL:

Complete loss of all power to Bus SM-7 and to Bus SM-8 for greater than 15 minutes.

A loss of the minimum required offsite circuits and failure of the diesel generators to restore

power to the emergency busses results in a loss of AC power to all plant safety systems

requiring AC power including RHR, ECCS, containment cooling systems, spent fuel heat

removal systems, and Wetwell cooling systems. This significant reduction in decay heat

removal is a substantial reduction in the level of safety of the plant due to a potential for
temperature and pressure increases.

Credit is not taken in this EAL for the Division 3 Standby Diesel Generator because: 1) it is

not required for all situations during Operating Conditions 4 and 5; and 2) although it does

supply power to the HPCS pump which is a source of makeup water, it does not supply power
to any systems that could be used to remove energy from the reactor and Wetwell thereby

limiting the long-term decay heat removal effectiveness.

When the plant is in a cold shutdown or refueling condition, RPV temperature and pressure

are lower than they would be in other operating conditions. These lower pressures and

temperatures increase the margin of safety allowing more time before power must be restored

to an emergency bus than would be available during Operating Conditions 1, 2 or 3.

Fifteen minutes was selected as a conservative lower threshold that retains the anticipatory
nature of EAL's while excluding transient or momentary power losses.

Escalation of this event to a Site Area Emergency would be via the Increased Radiation

Release to the Environment (see Initiating Condition FS1) or Shift Manager/PED Judgment

(see Initiating Condition PS 1).

Ifthis same set of conditions were to occur in Operating Conditions 1, 2 or 3, they would be

classified a Site Area Emergency (see Initiating Condition DS1).

PROCBDURH NlJMBBR

13.1.1.A

RHVISlON

Attachment 4.1

PAGB

30 of 96



I % ~ 4I -W t
I

l ~ ~



REF:
WNP-2 Technical Specij7cations

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Alert SAl

DEVIATION:

1, NUMARC Initiating Condition SA1 requires you to check that offsite power distribution
and onsite power distribution are available. These conditions are combined into one

EAL. Ifthe Critical bus is deenergized, it means that both offsite and onsite power
sources were unable to connect to the divisional bus.

2. The title of the Initiating Condition has been changed by adding the qualifier, "Critical
AC busses", and a time frame. This change meets the intent of the example EAL listed
in NUMARC while being more descriptive for the Shift Manager/PED. Consistency
between event classification titles is being sought to avoid the confusion created in the

NUMARC document (see NUMARC Initiating Condition: SU1, SA1, SA5, SS1, SG1,

SU7 Rnd SS3).
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D. AC POWER LOSS

ALERT:

DA2: Power Capability to Critical AC Busses Reduced to a Single Power Source for
Greater Than 15 Minutes Such That Any Additional Single Failure Would Result in

Station Blackout.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Complete loss of all power to Bus SM-7 for greater than 15 minutes.
AND

Bus SM-8 has only one of the following power sources:
~ SM-3
~ TR-B
~ DG-2

OR

Complete loss of all power to Bus SM-8 for greater than 15 minutes.
AND

Bus SM-7 has only one of the following power sources:
~ SM-1
~ TR-B
~ DG-1

This Initiating Condition and its associated EAL provide an escalation from Initiating
- Condition DU1, "Loss of All Offsite Power to Critical Busses for Greater than 15 Minutes".
The condition indicated by this EAL is the degradation of the offsite and onsite power systems

such that any additional single failure would result in a station blackout.

This EAL includes a loss of both offsite power sources with only one diesel generator

powering its respective emergency bus as well as a failure of both diesel generators such that

they would not be able to power their respective emergency busses with only one offsite
power source available.

Credit is not taken in this Initiating Condition for bus SM-4 and the Division 3 Standby Diesel
Generator because they only supply power to the HPCS pump and associated loads but not to

any decay heat removal systems that would be essential subsequent to a station blackout.
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Power to busses SM-7 and SM-8 may come from either its respective standby diesel generator

or from the Switch Yard through the Startup or Backup Transformers. Regardless of the

source of power, failure of the remaining power source would result, at least temporarily, in a

station blackout. The determining factor of whether or not to classify then becomes the

amount of time that power is not available.

Escalation for a Site Area Emergency for a station blackout would be via Initiating Condition
DS1.

REF:
WNP-2 Technical Spectftcations

NUMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert SA5

DEVIATION'he

Initiating Condition title has been changed by adding the qualifier, "Critical AC
busses", and a time frame. This change meets the intent of the example EAL listed in
NUMARC while being more descriptive for the Shift Manager/PED. Consistency
between event classification titles is being sought to avoid the confusion created in the
NUMARC document (see NUMARC Initiating Condition: SU1, SA1, SA5, SS1, SG1,
SU7 aild SS3).
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D. ~CO 0 S

SITE AREA EMERGENCY:

DS1: Loss of All Offsite Power and Loss of AllOnsite Power to Critical AC Busses for
Greater Than 15 Minutes.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Complete loss of all power to Bus SM-7 and to Bus SM-8 for greater than 15 minutes.

The condition indicated by this EAL is a station blackout and reflects a condition more serious

than that described in Alert DA2 in that both Division 1 and Division 2 Emergency Busses are

deenergized and have been without power for 15 minutes or longer. Station blackouts lasting
less than 15 minutes or electrical system faults resulting in only one emergency bus powered
from only one source are classified according to Alert DA2.

Credit is not taken in this EAL for Bus SM-4 and the Division 3 Standby Diesel Generator
because it only supplies power to the HPCS pump and associated loads but not to any decay
heat removal systems that would be essential subsequent to a station blackout.

P

Fifteen minutes was chosen as a conservative time to maintain the anticipatory nature of
EAL's while excluding transient or momentary power losses.

This event would be upgraded to a General Emergency per DG1 ifit appears that power
cannot be restored to Bus SM-7 or SM-8 within 4 hours or if the Shift Manager/PED
determines that a loss or potential loss of a fission product barrier is imminent in accordance
with the Fission Product Barrier Degradation table. Imminent in this context means mitigation
strategies and actions are not successful in preventing a challenge to Fuel Clad, Reactor
Coolant Pressure Boundary or Primary Containment.

REF:
WNP-2 Technical Specijt cations

WNP-2 FSAR, Section 1.5.2, SBO Coping Study

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Site Area Emergency SSI
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DEVIATION:

NUMARC Initiating Condition SA1 requires you to check that offsite power distribution

and onsite power distribution are available. These conditions are combined into one

EAL. Ifthe Critical bus is deenergized, it means that both offsite and onsite power
sources were unable to connect to the divisional bus.

2. The Initiating Condition title has been changed by adding the qualifier, "Critical AC
busses", and a time frame. This change meets the intent of the example EAL listed in
NUMARC while being more descriptive for the Shift Manager/PED. Consistency

between event classification is being sought to avoid the confusion created in the

NUMARC document. (See NUMARC Initiating Conditions: SU1, SA1, SA5, SS1,

SG1, SU7 and SS3.)
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D.

GENERAL EMERGENCY:

DG1: Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite Power to

Critical AC Busses.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Complete loss of all power to Bus SM-7 and to Bus SM-8
AND either

Power to either Bus SM-7 or SM-8 is not likely to be restored within 4 hours.

OR

RPV level is less than -161"
~

The condition indicated by this Initiating Condition and its associated EAL is a station
blackout lasting long enough to degrade or potentially degrade a fission product barrier.

Loss of all AC power compromises all plant safety systems requiring AC power including
RHR, ECCS, containment cooling systems, spent fuel heat removal systems and Wetwell
cooling systems. Prolonged loss of all AC power may lead to loss of integrity of the fuel
clad, reactor coolant system or containment.

Credit is not taken in this EAL for Bus SM-4 and the Division 3 Standby Diesel Generator
because it only supplies power to the HPCS pump and associated loads but not to any decay
heat removal systems that would be essential subsequent to a station blackout.

Under these conditions, fission product barrier monitoring capability may be degraded. It
may be difficult to predict when power can be restored. However, the Shift Manager/PED
must determine the need to declare a General Emergency based on two major considerations:
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1. Are there any present indications that core cooling is already degraded to the point that

loss or potential loss of a fission product barrier is imminent? Imminent in this context

means mitigation strategies and actions are not successful in preventing a challenge to

Fuel Clad, Reactor Coolant Pressure Boundary or Primary Containment.

2. Ifthere are no present indications of such core cooling degradation, how likely is it that

power can be restored in time to assure that a loss of two barriers with a potential loss

of the third can be prevented'2

The first question is answered by reviewing the parameters listed in Fission Product Barrier
Degradation Table. The second question must be answered by the Shift Manager/PED by
making a realistic assessment of the time required to complete any necessary repairs. This
EAL requires the Shift Manager/PED to classify the event as soon as his assessment indicates
that necessary repairs will take longer than 4 hours rather than waiting for the 4 hours to

expire.

REF:
WNP-2 Technical Specifications

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
'ev.2, General Emergency SGl

WNP-2 FSAR, Section 1.5.2, SBO Coping Study

DEVIATION'he

Initiating Condition title has been changed by adding the qualifier, "Critical AC
busses", and a time frame. This change meets the intent of the example EAL listed in
NUMARC while being more descriptive for the Shift Manager/PED. Consistency
between event classification is being sought to avoid the confusion created in the
NUMARC document. (See NUMARC ID: SU1, SA1, SAS, SS1, SG1, SU7 and SS3.)
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E. D~LS
UNUSUALEVENT:

EU1: Degradation of All Critical DC Power for Greater Than 15 Minutes.

APPLICABILITY:

Operating Conditions 4 5

EMERGENCY ACTION LEVEL:

Degradation of Division 1 Critical DC voltage as indicated by Bus Voltage less than

110 VDC on 125 V Dist. Panel Sl-1 voltmeter located on Bd. C for greater than 15 minutes.

Degradation of Division 2 Critical DC voltage as indicated by Bus Voltage less than

110 VDC on 125 V Dist. Panel S1-2 voltmeter located on Bd. C for greater than 15 minutes.

This Initiating Condition and its EAL recognize a loss of DC power compromising the ability
to monitor and control the removal of decay heat during cold shutdown or refueling. This
EAL is intended to be anticipatory in that the operating crew may not have the necessary
indication and control of equipment needed to respond to the loss. This is a less severe
condition than that described in Site Area Emergency CS2 because initial temperatures and

pressures are lower than they would be for Operating Conditions 1, 2 or 3 and, normally, less

decay would be present.

Credit is not taken in this EAL for the Division 3 DC bus because it only supplies control
power to loads associated with the HPCS pump and not to any decay heat removal systems.

The WNP-2 battery sizing calculations for the 125 VDC batteries, S1-1 and S1-2, reveal that a

worst case LOCA analysis would permit a 15 minute margin between 106.3 volts and 105.0
volts. However, a conservative value of one hundred ten (110) volts DC is used as a

minimum bus voltage. It is based on providing a 15 minute margin of operation before bus

voltage drops below 105 volts DC at which time bus loads cannot be guaranteed to function.
One hundred ten volts was also selected based on instrument accuracy of +2% full scale or
+3 volts and scale increments of 2 volts.

The same set of conditions as described in this EAL would be classified Site Area Emergency
ES2 ifthey occurred during Operating Conditions 1, 2 or 3.
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REF:
WNP-2 Technical Specifications

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Unusual Event SU7

Engineering Calculation 2.05.01 (Battery Sizing Calc)

WNP-2 FSAR Section 8.3.2.1, Batteries

CVI 51A-00,8 Exide Manual

DEVIATION:

The Initiating Condition title has been changed by adding the qualifier, "Critical DC
busses", and a time frame. This change meets the intent of the example EAL listed in
NUMARC while being more descriptive for the Shift Manager/PED. Consistency
between event classification is being sought to avoid the confusion created in the

NUMARC document. (See NUMARC Initiating Conditions: SU1, SA1, SAS, SS1,

SG1, SU7 and SS3.)
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E. D~DS
SITE AREA EMERGENCY:

ES1: Degradation of AllCritical DC Power for Greater Than 15 Minutes.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Degradation of Division 1 Critical DC voltage as indicated by Bus Voltage less than

110 VDC on 125 V Dist. Panel S1-1 voltmeter located on Bd. C for greater than 15 minutes.

AND

Degradation of Division 2 Critical DC voltage as indicated by Bus Voltage less than

110 VDC on 125 V Dist. Panel S1-2 voltmeter located on Bd. C for greater than 15 minutes.

This Initiating Condition and its EAL recognize a loss of DC power compromising the ability
to monitor and control the removal of decay heat during power operations, startup and hot
shutdown conditions. It is intended to be ariticipatory in that the operating crew may not have

the necessary indication and control of equipment needed to respond to the loss. This EAL
represents a more serious condition that than described in Unusual Event EU1 in that the

initial temperatures, pressures and available decay heat may be substantially higher than in
Unusual Event EU1 resulting in significantly less time available before failure of systems
needed to protect the public.

Loss of all DC power compromises the ability to monitor and control plant safety functions.
Prolonged loss of all DC power may result in core uncovery and loss of containment integrity
when there is significant decay heat and residual heat in the reactor coolant system.

Credit is not taken in this EAL for the Division 3 DC bus because it only supplies control
power to loads associated with the HPCS pump and not to any decay heat removal systems.

The WNP-2 battery sizing calculations for the 125 VDC batteries, Sl-l and S1-2, reveal that a

worst case LOCA analysis would permit a 15 minute margin between 106.3 volts and 105.0
volts. However, a conservative value of one hundred ten (110) volts DC is used as a

minimum bus voltage. It is based on providing a 15 minute margin of operation before bus

voltage drops below 105 volts DC at which time bus loads cannot be guaranteed to function.
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One hundred ten volts was also selected based on instrument accuracy of +2% full scale or
+3 volts and scale increments of 2 volts.

REF:
WNP-2 Technical Specifications

NUMARC 1VESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Site Area Emergency SS3

Engineering Calculation 2.05.01 (Battery Sizing Calc)

WNP-2 FSAR Section 8.3.2.1, Batteries

CVI 51A-00,8 Exide Manual

DEVIATION'he

Initiating Condition title has been changed by adding the qualifier, "Critical DC
busses", and a time frame. This change meets the intent of the example EAL listed in
NUMARC while being more descriptive for the Shift Manager/PED. Consistency
between event classification is being sought to avoid the confusion created in the
NUMARC document. (See NUMARC Initiating Conditions: SU1, SAl, SA5, SS1,

SG1, SU7 and SS3.)
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F. INCREASED PLANT RADIATIONRELEASE

UNUSUALEVENT:

FU1: Unexpected Increase in Plant Radiation Levels.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Any of the following Area Radiation Monitors exceeding 5,000 mr/hr:
ARM-RIS-4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18

ARM-RIS-20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34

These events tend to have long lead times relative to potential for radiological release outside

the site boundary thus, the impact to public health and safety is very low.

This Initiating Condition is not applicable for alarms resulting from the controlled movement
of radioactive materials in the plant or expected increases in radiation levels due to the
backwashing of demineralizer filters or other planned operation.

Unplanned increases in inplant radiation levels represent a degradation in the control of
radioactive material and represent a potential degradation in the level of safety of the plant.
This EAL escalates to an ALERT per FA2 if the radiation level increase impairs safe

operation of the plant.

REF:
WNP-2 Technical Spectftcations

WZP-2 Instrument Master Data Sheets for referenced instruments

NUMARC NESP-007, Methodology forDevelopment ofEmergency Action Levels,
Rev. 2, Unusual Event AU2
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DEVIATION:

The 5,000 mr/hr for each ARM willbe used as the trigger for the EAL. This removes

the interpretation by the Shift Manager/PED of determining "normal levels" from a strip
chart recorder or periodic Health Physics surveys of the area. This reading of 5,000
mr/hr has the added benefit of being extremely close to the 1,000 times normal high
reading advocated by NUMARC while providing sufficient margin to the ALERT EAL
condition in Initiating Condition FA2.

2. Airborne concentration is not addressed. An increase in airborne concentration is not
addressed in the example EAL's or the basis for the Unusual Event or Alert in
discussions with NUMARC. The airborne example EAL was deleted in the body but
overlooked in the title.

3. NUMARC example: EAL 3 is applicable to plants with licenses for dry storage for
older irradiated spent fuel. Currently, WNP-2 does not have a license for the dry
storage of older irradiated spent fuel.

4. NUMARC example: EAL 1 is considered by WNP-2 to be more closely related to a

system failure than to increased plant radiation release. Consequently EAL 1 is
addressed in Initiating Condition OU1, Miscellaneous Initiating Conditions/System
Malfunctions.
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F, IN REA ED PLANT RADIATIONRELEA E

ALERT:

FA1: Major Damage to Irradiated Fuel OR Loss of Water Level That Has Resulted or Will
Result in the Uncovering of Irradiated Fuel Outside the RPV.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

A confirmed HIGH alarm on ARM-RIS-1 Fuel Pool Area Radiation Monitor resulting from an

uncontrolled fuel storage or handling.

Due to the decreased amount of decay heat present, there is time available to take corrective
actions and little potential for substantial fuel damage. In addition, NUREG/CR-4982,
"Severe Accident in Spent Fuel Pools in Support of Generic Safety Issue 82", July 1987,

indicates that even ifcorrective actions are not taken, no prompt fatalities are predicted, and

that risk of injury is low.

Setpoint for the listed ARM in EAL AA2.1 is given in PPM 4.602.AS 1-1. After review of
refuel floor radiation monitoring capability it was determined that three of the four ARMs
included in this EAL should not be listed for the following reasons.

~ ARM-RIS-3 and ARM-RIS-3A detect radiation near the bottom of the new fuel storage

pit and, therefore, would not provide adequate indication of radiation levels associated

with decreasing water level above irradiated fuel.

~ ARM-RIS-2, Fuel Pool Area Radiation Monitor, alarm setpoint is arbitrarily adjusted to
a level slightly above normal background to monitor operator performance during fuel
handling and would, therefore, not be indicative of a potential refueling accident. Its
high alarm setpoint is typically 15 mR/hr.

The high alarm on ARM-RIS-1, Fuel Pool Area Radiation Monitor, is the threshold condition
for this EAL. Its setpoint is nominally 300 mR/hr. The EAL is worded so that the alarm
must be a confirmed high alarm thus avoiding an unnecessary declaration ifthe condition were
to be caused by a spurious alarm signal.
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Unintentional water level decrease may result in unplanned increases in inplant radiation levels

represent a degradation in the control of radioactive material and represent a potential

degradation in the level of safety of the plant.

REF:
WNP-2 Technical Specifications

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, AA2

NUREGICR-4982, Severe Accident in Spent Fuel Pools in Support of Generic Safety,

Issue 82, July 1987

DEVIATION'UMARC

example: EAL 2, 3 and 4 are considered by WNP-2 to be more closely
related to a system failure than to increased plant radiation release. Consequently EAL
2, 3 and 4 are addressed in Initiating Condition OA2, Miscellaneous Initiating
Conditions/System Malfunctions.

PROCBDURB NUMBBR

13.1.1.A

Attachment 4.1
1

REVISION PAGB

45 of 96



I

0
F

~%I
T



F. IN REA ED PLANT RADIATI NRELEA E

ALERT:

FA2: Release of Radioactive Material or Increases in Radiation Levels Within the Facility
That Impedes Operation of Systems Required to Maintain Safe Operations or to

Establish or Maintain Cold Shutdown.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Valid Radiation monitor reading GREATER THAN 15 mrem/hr on the Control Room Area
Radiation Monitor, ARM-RIS-19.

OR

Any of the following Area Radiation Monitors, located in safe shutdown buildings,
exceeding 10,000 mr/hr:
ARM-RIS-4 through ARM-RIS-18
ARM-RIS-23 and ARM-RIS-24
ARM-RIS-32 through ARM-RIS-34

Safe Shutdown Buildings are:

Vital portions of the Radwaste/Control Building
Reactor Building
Turbine Building
Standby Service Water Pump Houses
Diesel Generator Building
Diesel Generator Fuel Oil Storage Area

These events tend to have long lead times relative to potential for radiological release outside
the site boundary thus, the impact to public health and safety is very low.

This Initiating Condition is not applicable for alarms resulting from the controlled movement
of radioactive materials in the plant or expected increases in radiation levels due to the

backwashing of demineralizer filters.

Unplanned increases in inplant radiation levels represent a degradation in the control of
radioactive material and represent a potential degradation in the level of safety of the plant.
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Areas requiring continuous occupancy include the Control Room. The value of 15 mrem/hr is

derived from the Generic Design Criteria (GDC) 19 value of 5 rem in 30 days with

adjustment for expected occupancy times. Although Section III.D.3 or NUREG 0737,

"Clarification of TMIAction Plan Requirements", provides that the 15 mrem/hr value can be

averaged over the 30 days, the value is used here without averaging, as a 30-day duration

implies an event potentially more significant than an Alert.

This Initiating Condition addresses increased radiation levels that impede necessary access to

operating stations or other areas containing equipment that must be operated manually in order

to maintain safe operation or perform a safe shutdown. It is this impaired ability to operate

the plant that results in the actual or potential substantial degradation of the level 'of safety of
the plant. The cause and/or magnitude of the increase in radiation levels is not a concern of
this Initiating Condition.

This Initiating Condition is not meant to apply to increases in the containment radiation
monitors as these events are addressed in the fission product barrier Initiating Condition's, nor
is it intended to apply to anticipated temporary increases due to planned events (e.g., incore
detector movement, radwaste container movement, depleted resin transfers, etc.).

The Shift Manager/PED should determine the cause of the increase in radiation levels and

review other Initiating Condition's for applicability.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, AA3

NUREG 0737, Clartftcation ofTMIAction Plan Requirements

WNP-2 FSAR Table 9.5-8, Locations ofEmergency Lighting

PROCBDURB NUhIBBR

13.1.1.A

RBVISION

Attachment 4.1

PAOB

47 of 96



S

~ ~
l v



DEVIATION:

The 10,000 mr/hr for each ARM willbe used as the trigger for the EAL. This removes

the interpretation by the Shift Manager/PED of determining "normal levels" from a strip
chart recorder or periodic Health Physics surveys of the area. The upscale high reading
of 10,000 mr/hr has the added benefit of being close to the 1,000 times normal high
reading advocated by NUMARC.

2. NUMARC lists the Central Alarm Station as being a location requiring continuous
occupation in NUMARC example EAL ¹1. It is not listed in the WNP-2 EAL's since

all functions can be assumed at the Secondary Alarm Station located in the Control
Room.

3. At WNP-2, safe shutdown buildings include: plant security areas (vital areas), buildings
containing safe shutdown equipment, and buildings containing safety related equipment.
The NUMARC document uses these three terms (areas) interchangeably. To reduce
confusion, WNP-2 willuse the term "safe shutdown building" which will encompass the
three (3) areas listed.
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G. IN REASED RADIATI N RELEA E TO THE ENVIRONMENT

UNUSUALEVENT:

GU1: Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment
That Exceeds Two Times ODCM limits for 60 Minutes or Longer.

APPLICABILITY:

Operating Conditions 1 2 3 4 5

EMERGENCY ACTION LEVEL:

A valid reading on one or more of the following monitors that exceeds the value shown for
60 minutes or longer AND assessment in accordance with PPM 13.8.1 or 13.8.2 using actual

meteorology, isotopic source term obtained from effluent grab sampling and laboratory
analysis confirms Site Boundary dose rates equal to or greater than 0.1 mrem/hr TEDE or
0.3 mrem/hr typhoid CDE:

PRM-RE-1B
TEA-RIS-13
WEA-RIS-14

905,000 CPS
16,750 CPM
120,000 CPM

NOTE: Ifthe monitor reading(s) is sustained for longer than 60 minutes and the

required assessments cannot be completed within this period, then the declaration must

be made based on the valid reading.

OR

Assessment in accordance with PPM 13.8.1 or 13.8.2 using isotopic source term obtained

from effluent grab sampling and laboratory analysis confirms Site Boundary dose rates equal
to or greater than 0.1 mrem/hr TEDE or 0.3 mrem/hr thyroid CDE.
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A valid reading on one or more of the following monitors that exceeds the value shown AND
sample analysis indicates greater than TWO times ODCM 6.2.1.1 limits for 60 minutes or
longer:

SW-RE-4, SW Loop A Process Rad Monitor
SW-RE-5, SW Loop B Process Rad Monitor
FDR-RE-6 Radwaste Monitor

TSW-RE-5, TSW Effluent

200 CPS
200 CPS
2 X Hi-Hi
Alarm
3900 CPM

NOTE: Ifthe monitor reading is sustained for longer than 60 minutes and the required
assessments cannot be completed within this period, then the declaration must be made

based on the valid reading.

OR

Sample analysis indicates greater than TWO times ODCM 6.2.1.1 limits for 60 minutes or
longer.

Unplanned releases in excess of TWO times Technical Specifications that continue for
60 minutes or longer represent an uncontrolled situation and, hence, a potential degradation in
the level of safety. The final integrated dose (which is very low in the Unusual Event
emergency class) is not the primary concern here; rather, it is the degradation in plant control
implied by the fact that the release was not isolated within 60 minutes.

It is ~no intended that the release be averaged over 60 minutes. Further, the PED should not
wait until 60 minutes has elapsed, but should declare the event as soon as it is determined that
the release will exceed TWO times the Technical Specification for greater than 60 minutes. It
is expected that the offsite dose analysis willbe performed on the Emergency Dose Projection
System (EDPS) or the Backup EDPS using results of isotopic analysis ifavailable, and actual
meteorology.

Ifthe monitor reading(s) is sustained for longer than 60 minutes and the required assessments

cannot be completed within this period, then the declaration must be made based on the valid
readlilg.

Monitor indications and alarms are based on the methodology of the ODCM which
demonstrates compliance with 10 CFR 20 and 10 CFR 50, Appendix I,'requirements. The
six year average meteorology is also used for basing alarm setpoints.
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REF:
WNP-2 Technical Specifications

WNP-2 Ogsite Dose Calculaiion Manual

1VUMARC 1VESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Unusual Event AUl

DEVIATION:

1. NUMARC example ¹3 not included because WNP-2 does not have a perimeter
monitoring system.

2. NUMARC example ¹4 not included because WNP-2 does not provide automatic real

~ime dose assessment capability.

3. EAL's are based on 500 mrem/yr as specified in 10 CFR 20 and ODCM.
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G. ED RADI N R A E T TH NVIR NMENT

ALERT:

GA1: Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment
That Exceeds 200 Times the Radiological Specifications for 15 Minutes or Longer.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

A valid reading on one or more of the following monitors that exceeds the value shown for
15 minutes or longer AND assessment in accordance with PPM 13.8.1 or 13.8.2 using actual

meteorology confirms Site Boundary dose rates equal to or greater than 10 mrem/hr TEDE
or 10 mrem/hr thyroid CDE:

PRM-RE-1C 850 CPS
TEA-RIS-13 44,000 CPM
WEA-RIS-14 167,000 CPM

NOTE: Ifthe monitor reading(s) is sustained for longer than 15 minutes and the
required assessments cannot be completed within this period, then the declaration must
be made based on the valid reading.

OR

Offsite dose calculations indicate greater than 10 mrem/hr TEDE or greater than 50 mrem/hr
CDE to the thyroid and the release continues at or above that level for 15 minutes or longer.

OR
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A valid reading on one or more of the following monitors that exceeds the value shown AND
sample analysis indicates greater than 200 times ODCM 6.2.1.1 limit for 15 minutes or
longer:

SW-RE-4 SW Loop A Process Rad Monitor
SW-RE-5 SW Loop B Process Rad Monitor
FDR-RE-6 Radwaste Effluent Monitor

20,000 CPS

20,000 CPS
200 X High-High Alarm

TSW-RE-5, TSW Effluent Monitor 390,000 CPM
OR

Sample analysis indicates greater than 200 times ODCM 6.2.1.1 limit for 15 minutes or
longer.

The required release duration has been reduced to 15 minutes in recognition of the decreased

plant safety, and to provide prompt classification. It is expected that the offsite dose analysis
willbe performed on the Emergency Dose Projection System (EDPS) or the Backup EDPS.

Ifthe monitor reading(s) is sustained for longer than 15 minutes and the required assessments

cannot be completed within this period, then the declaration must be made based on the valid
readmg.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Alert AA1

WNP-2 0+site Dose Calculation Manual

WNP-2 Technical Spectftcations

DEVIATION:

1. NUMARC example ¹3 was deleted since WNP-2 does not have telemetered perimeter
monitors.

2. NUMARC example ¹4 not included because WNP-2 does not provide automatic real

mme dose assessment capability.

3. ODCM has a 2 hour default as opposed to the 1 hour default advocated by NUMARC
NESP-007.
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G. IN REASED RADIATI N RELEASE TO THE ENVIRONMENT

SITE AREA EMERGENCY:

GS1: Boundary Dose Resulting From an Actual or Imminent Release of Gaseous Radioactivity

that Exceeds 100 mrem TEDE OR 500 mrem Thyroid CDE for the Actual OR Projected

Duration of the Release.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

A valid reading on one or more of the following monitors that exceeds or is expected to
exceed the value shown:

6500 CPS
440,000 CPM
1,670,000 CPM

AND
Assessment in accordance with PPM 13.8.1 or 13.8.2 using actual meteorology indicates

offsite doses greater than 100 mrem TEDE or 500 mrem thyroid CDE for the actual or
projected duration of the release.

NOTE: Ifthe monitor reading is sustained for longer than 15 minutes and the required
assessment cannot be completed within this period, then the declaration must be made based

on the valid reading.

OR

Valid dose assessment capability indicates dose consequences greater than 100 mrem TEDE
or 500 mrem thyroid CDE.

OR

Field survey results indicate Protected Area Boundary dose rates exceeding 100 mrem/hr and

are expected to continue for more than one hour.

OR

Analyses of field survey samples indicate thyroid CDE of 500 mrem for one hour of
inhalation.
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Effluent readings shall only be used for the classification of fast breaking events until actual

dose projections can be made. Dose assessment, since it uses current plant values, willbe

more accurate and should be used.

The 100 mrem integrated dose in this Initiating Condition is based on the proposed 10 CFR 20

annual average population exposure. This value also provides a desirable gradient (one order

of magnitude) between the Alert, Site Area Emergency and General Emergency classes. It is

calculated that exposures less than this time limitare not consistent with the Site Area

Emergency class description. The 500 mrem integrated thyroid CDE dose was established in

consideration of the 1:5 ratio of the EPA Protection Action Guidelines for TEDE and Thyroid
Committed Dose Equivalent.

In establishing the emergency action levels, a release duration of one hour is assumed. Ifthe

monitor reading(s) is sustained for longer than 15 minutes and the required assessments cannot

be completed within this period, then the declaration must be made based on the valid reading.

REF:
NUMARCNESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Site Area Emergency ASl

10 CFR 20

WNP-2 Offsite Dose Calculation Manual

Environmental Protection Agency 400, Manual ofProtective Action Guides and
Protective Actions for Nuclear Incidents, October 15, 1991

DEVIATION:

1. NUMARC example ¹2 was deleted since WNP-2 does not have a perimeter monitoring
system.

2. ODCM has a 2 hour default as opposed to the 1 hour default advocated by NUMARC
NESP-007.
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G. N REA ED RADIATI N RELEA E TO THE ENVIR NMENT

GENERAL EMERGENCY:

GG1: Boundary Dose Resulting From an Actual or Imminent Release of Gaseous

Radioactivity that Exceeds 1000 mR Total Effective Dose Equivalent OR

5000 mrem Thyroid Committed Dose Equivalent for the Actual OR Projected
Duration of the Release Using Actual Meteorology.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

A reading on one or more of the following monitors that exceeds or is expected to exceed the

value shown:

~ PRM-RE-1C
~ TEA-RIS-13A
~ WEA-RIS-14A

65,000 CPS
8 PMU
26 PMU

Assessment in accordance with PPM 13.8.1 or 13.8.2 using actual meteorology indicates
offsite doses greater than 1000 mrem TEDE or 5000 mrem thyroid CDE for the actual or
projected duration of the release.

NOTE: Ifthe monitor reading(s) is sustained for longer than 15 minutes and the required
assessment cannot be completed within this period, then the declaration must be made based

on the valid reading.

OR

Valid dose assessment capability indicates dose consequences greater than 1000 mrem TEDE
or 5000 mrem thyroid CDE.

OR

Field survey results indicate Protected Area Boundary dose rates exceeding 1000 mrem/hr
and are expected to continue for more than one hour.

Analyses of field survey samples indicate thyroid CDE of 5000 mrem for one hour of
inhalation.
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Effluent readings shall only be used for the classification of fast breaking events until actual

dose projections can be made. Dose assessment, since it uses current plant values, will be

more accurate and should be used.

In establishing the emergency action levels, a release duration of one hour is assumed. Ifthe

monitor reading(s) is sustained for longer than 15 minutes and the required assessments cannot

be completed within this period, then the declaration must be made based on the valid reading.

The 1000 mrem Total Effective Dose Equivalent or 5000 mrem thyroid Committed Dose

Equivalent integrated dose are based on the EPA protective action guidance which indicates

that public protective actions are indicated if the dose exceeds 1 rem Total Effective Dose

Equivalent or 5 rem thyroid Committed Dose Equivalent. This logic is consistent with the

emergency class description for a General Emergency and constitutes the upper level of the

desirable gradient for the Site Area Emergency.

Actual meteorology is specifically identified in the Initiating Condition since it gives the most

accurate dose assessment.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, General Emergency AGl

10 CFR 20

WNP-2 Offsite Dose Calculation Manual

Environmental Protection Agency 400, Manual ofProtective Action Guides and
Protective Actions for Nuclear Incidents, October 15, 1991

DEVIATION'.

NUMARC example ¹2 was deleted since WNP-2 does not have a perimeter monitoring
system,

2. ODCM has a 2 hour default as opposed to the 1 hour default advocated by NUMARC
NESP-007.
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H. ~Ef 0

UNUSUALEVENT:

HU1; Fire Within the Protected Area Boundary Not Extinguished Within 15 Minutes of
Detection OR an Explosion Within Protected Area Boundary.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Fire within or adjacent to any Safe Shutdown Building which is ~n extinguished within
15 minutes of a valid alarm.

OR

Fire within or adjacent to any Safe Shutdown Building which is not extinguished within
15 minutes of Control Room notification by plant personnel.

OR

Report by plant personnel confirming the occurrence of an explosion within the Protected
Area Boundary.

Safe Shutdown Buildings are:
~ Vital portions of the Radwaste/Control Building
~ Reactor Building
~ Turbine Building
~ Standby Service Water Pump Houses
~ Diesel Generator Building
~ Diesel Generator Fuel Oil Storage Area

This Initiating Condition and its associated EAL address fires that are of sufficient magnitude
that they may be potentially significant precursors to damage to safety systems. This excludes
items such as fires within administrative buildings or other structures not ~conti uous with a

safe shutdown building, and other fires of no safety consequence or threat to a safe shutdown
building.
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An alarm can be shown to be valid by multiple/redundant indications such as alarms on FCP-1

or FCP-2, fire pumps starting, fire water header pressure fluctuations or my notification by

plant personnel. Ifan alarm must be verified by dispatching an individual to the scene, the 15

minute clock starts at the time of the alarm.

Ifan inspection of the area is completed within 15 minutes with no evidence of a fire
(spurious alarm), no declaration need be made.

No attempt is made to assess the magnitude of the damage. The occurrence of the explosion

with reports of damage (deformation/scorching) is sufficient for declaration.

Any security aspects of this event should be considered under Event Category N, "Security
Events". Ifstructural or equipment damage occurs within areas housing safe shutdown

equipment and functions, the event may be escalated to Alert, HA1.

REF:
Title 10 of the Code ofFederal Regulations, Part 50, Domestic Licensing ofProduction
and Utilization Facilities, Appendix R, Fire Protection Program for Nuclear Power
Facilities

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Unusual Event HU2

WNP-2 FSAR TABLE9.5-8, Locations ofEmergency Lighting.

DEVIATION:

Explosion within the protected area was moved from General Hazards (NUMARC HU1)
to the Fire EAL to provide consistency with the Alert Level Fire EAL (NUMARC
HA2) and to avoid Shift Manager/PED confusion.
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H. FIRE/EXPLOSI N

ALERT:

HA1: Fire OR Explosion Affecting the Operability of Plant Safety Systems Required to

Establish or Maintain Safe Shutdown.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Confirmed fire or explosion in a safe shutdown building.

Affected safe shutdown system parameters indicate degraded performance.

OR

Report by plant personnel of visible damage to the safe shutdown building or
equipment contained within the safe shutdown building.

Safe Shutdown Buildings are:
~ Vital portions of the Radwaste/Control Building
~ Reactor Building
~ Turbine Building
~ Standby Service Water Pump Houses
~ Diesel Generator Building
~ Diesel Generator Fuel Oil Storage Area

As used here, an explosion is a rapid, violent, unconfined combustion or catastrophic failure
of pressurized equipment, that potentially imparts significant energy to near-by structures and

materials. The inclusion of a "report of visible damage" should not be interpreted as

mandating a lengthy damage assessment prior to classification. No attempt is made in this
EAL to assess the actual magnitude of the damage. The occurrence of the explosion with
reports of evidence of damage (e.g., deformation, scorching) is sufficient for declaration..
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It is important to note that this EAL addresses a fire and not the degradation in performance
of affected systems. The reference to ~ama e of systems is used to identify the magnitude of
the fire and to discriminate against minor fires. The reference to Safe Shutdown Buildings is

included to discriminate against fires in areas having a low probability of affecting safe

operation. The significance here is not that a safety system was degraded but the fact that the

fire was large enough to cause damage to these systems.

REF:
Title 10 of the Code ofFederal Regulations, Part 50, Domestic Licensing ofProduction
and Utilization Facilities, Appendix R, Fire Protection Program for Nuclear Power
Facilities

NUMARC/NESP-007, Methodology forDevelopment ofEmergency Action Levels, Rev.

2, Alert HA2

WNP-2 FSAR TABLE9.5-8, Locations ofEmergency Lighting
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I. CONTR L ROOM EVACUATION

ALERT:

IA1: Control Room Evacuation Has Been Initiated.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Entry into PPM 4. 12.1 ~ 1, "Control Room Evacuation and Remote Cooldown".

The Alert condition addresses events which involve a substantial degradation of the level of
safety of the plant. Frequently, a distinguishing characteristic of a "substantial degradation" is

the need for increased monitoring of or assistance in monitoring plant functions. With the

Control Room evacuated, additional support, monitoring and direction through the Technical

Support Center and/or Operations Support Center is necessary. Therefore, an Alert should be

declared when the Control Room must be evacuated.

An inability to establish plant control from outside the Control Room willescalate this event

to a Site Area Emergency.

REF:
WNP-2 Control Room Evacuation and Remote Cooldown, PPM 4.12.1.1

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels,
Rev. 2, Alert HAS
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NTROL R M EVA UATIONI.

SITE AREA EMERGENCY.:

IS1: Control Room Evacuation Has Been Initiated, but Plant Control CANNOT be

Established.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Control room evacuation has been initiated PPM 4.12.1.1., "Control Room Evacuation and

Remote Cooldown".

Control of plant equipment needed to maintain adequate core cooling cannot be established at
either the Division 1 or Division 2 Remote Shutdown Panels in accordance with PPM
4.12.1.1 within 15 minutes of the SRO in charge of the Control Room physically leaving the
Control Room.

This Initiating Condition and its associated EAL address a condition where evacuation of the
Control Room is necessary but expeditious transfer of safety systems has not occurred.
Fission product barrier damage may not yet be indicated. A 15 minute transfer time was

chosen for control to be reestablished to ensure that core uncovery with subsequent core
damage does not occur and is consistent with NUMARC methodology.

Escalation of this event, ifappropriate, would be by Fission Product Barrier Degradation,
Abnormal Rad Levels/Radiological Effluent, or Shift Manager/PED Judgment Initiating
Conditions,

REF:
NUMARCINESP-007, Methodology forDevelopment ofEmergency Action Levels, Rev.

2, Site Area Emergency HS2

WNP-2 Control Room Evacuation and Remote Cooldown, PPM 4.12.1.1
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J. L OF ANNUNCIAT RS/INDI ATIONS

UNUSUALEVENT:

JU1: Unplanned Loss of Most or All Safety System Annunciators or Indication in the Control
Room for Greater than 15 Minutes.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Unplanned Loss of most or all annunciators on P601, P602, P603, and Bd C associated with
'afetyrelated equipment for greater than 15 minutes.

Compensatory nonalarming indications ARE available (Plant Computer System, GDS or
other installed monitors).

In the opinion of the Shift Manager/PED, the loss of the indications or annunciators requires
increased surveillance to safely operate the plant.

The loss of the indications or annunciators was not planned.

This Initiating Condition and its associated EAL recognize the difficultyassociated with
monitoring plant conditions without the use of a major portion of the annunciation or
indication equipment.

Quantification of "most" is left to the Shift Manager/PED. It is not intended that plant
personnel perform a detailed count of the instrumentation lost but rather make a judgment call
with approximately 75% being the threshold. It is estimated that ifapproximately 75% of the
annunciators or indicators are lost, there is an increased risk that a degr'aded plant condition
could go undetected.
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Control Room panels with annunciators and indicators for safety related equipment required

for off normal or emergency plan response include:

~ P601
~ P602
~ P603
~ Electrical Distribution on Bd C

Indications are available at other locations including Control Room backpanels, using them to

safely operate the plant would require increased surveillance.

Plant design provides redundant safety system indication powered from separate

uninterruptible power supplies, While failure of a large portion of annunciators is more likely
than a failure of a large portion of indications, the concern is included in this EAL due to

difficultyassociated with assessment of plant conditions. The loss of specific, or several,

safety system indicators should remain a function of that specific system or component
operability status. This willbe addressed by the specific Technical Specification. The
initiation of a Technical Specification-imposed plant shutdown related to the instrument loss

willbe reported via 10 CFR 50.72. If the shutdown is not in compliance with the Technical
Specification Action Statement, the Unusual Event is based on AU1, "Inability to Reach

Required Shutdown Within Technical Specification Limits".

Compensatory nonalarming indications include the Process Computers and the Graphic
Display System (GDS). It may include other permanently or temporarily installed monitoring
systems ifthey allow the plant operators to compensate for the failed indications.

Fifteen minutes was selected as a threshold to exclude transitory or momentary power losses.

No Initiating Condition is indicated during cold shutdown and refueling due to the limited
number of safety systems required for operation.

This event should be escalated to Alert CA3 ifa transient is in progress or the compensatory
indications become unavailable.

REF:
NUMARCINESP-007, Methodology for Development ofEmergency Action Levels, Rev.

2, Unusual Event SU3

WNP-2 Technical Specifications
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J. L F A N IAT R INDI ATIONS

ALERT:

JA1: Unplanned Loss of Most or AllSafety System Annunciators or Indications in the

Control Room with EITHER: 1) a Significant Transient in Progress; OR

2) Compensatory Nonalarming Indicators are Unavailable.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Unplanned loss of most or all annunciators on P601, P602, P603, and Bd C associated with
safety related equipment for greater than 15 minutes.

In the opinion of the Shift Manager/PED, the loss of the annunciators requires increased
surveillance to safely operate the plant.

Loss of annunciation was not planned

A significant plant transient is in progress.
OR

Compensatory nonalarming indications are NOT available (Plant Computer System,
GDS or other installed monitors).

This Initiating Condition and its associated EAL recognize the difficultyassociated with
monitoring plant conditions without the use of a major portion of the annunciation or
indication equipment. It represents an increase in severity above that described in Unusual
Event CU4 in that either compensatory indications are not available or a significant transient is

in progress.
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Quantification of "most" is left to the Shift Manager/PED. It is not intended that plant
personnel perform a detailed count of the instrumentation lost but, rather, make a judgment
call with approximately 75% being the threshold. It is estimated that ifapproximately 75% of
the annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected.

Control Room panels with annunciators and indicators for safety related equipment for off
normal or emergency plan response include:

~ P601
~ P602
~ P603
~ Electrical Distribution on Bd C

Indications are available at other locations including Control Room backpanels, However,
using them to safely operate the plant would require increased surveillance.

Plant design provides redundant safety system indication powered from separate

uninterruptable power supplies. While failure of a large portion of annunciators is more likely
than a failure of a large portion of indications, the concern is included in this EAL due to

difficultyassociated with assessment of plant conditions. The loss of specific, or several,

safety system indicators should remain a function of that specific system or component
operability status. This willbe addressed by the specific Technical Specification. The
initiation of a Technical Specification-imposed plant shutdown related to the instrument loss

willbe reported via 10 CFR 50.72. If the shutdown is not in compliance with the Technical
Specification action statement, the Unusual Event is based on AU1, "Inability to Reach

Required Shutdown Within Technical Specification Limits".

Compensatory nonalarming indications include the Process Computer Systems. It may include
other permanently or temporarily installed monitoring systems if they allow the plant operators
to compensate for the failed indications,

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

A "significant transient" includes response to automatic or manually initiated functions such as

scrams, runbacks involving greater than 25% thermal power change, ECCS injection, or
thermal power oscillations of 10% or greater.

No Initiating Condition is indicated during cold shutdown or refueling due to the limited
number of safety systems required for operation.

This event should be escalated to Site Area Emergency CS3 if the operating crew cannot
monitor a transient in progress.
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REF:
NUMARCINESP-007, Methodology for Development ofEmergency Action Levels, Rev.

2, Alert SA4

WNP-2 Technical Specifications
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SITE AREA EMERGENCY:

JS1: Inability to Monitor a Significant Transient in Progress.

APPLICABILITY:

Operating Conditions 1 2 3

EMERGENCY ACTION LEVEL:

Loss of most or all annunciators on P601, P602, P603, and Bd C associated with safety
related equipment.

AND
Compensatory non-alarming indications are unavailable (process computer system, GDS or
other installed monitors).

AND
Loss of indications needed to monitor any of the following plant critical safety parameters:
Reactor power, RPV level, RPV pressure, Wetwell pressure, Drywell pressure, Drywell
temperature, Wetwell/Drywell H2/02 Concentrations, Wetwell level, Wetwell temperature,
Radioactive Gaseous Effluents

Significant transient in progress

This Initiating Condition and its associated EAL recognize the inability of the Control Room

staff to monitor plant response to a transient. A Site Area Emergency is considered to exist if
the Control Room staff cannot monitor the critical safety functions needed for protection of
the public.

Critical safety functions include those plant parameters and functions that allow the plant
operators to verify they have a eoolable core geometry, that core cooling is maintained, and

that containment is intact. The WNP-2 Safety Analysis Report states that the safety functions
include;

1. The accommodation of abnormal operational transients and postulated design basis

accidents;

2. The maintenance of containment integrity;
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3. The assurance of Emergency Core Cooling; and

4. The continuance of reactor coolant pressure boundary integrity.

Compensatory nonalarming indications include the Process Computer Systems. It may include

other permanently or temporarily installed monitoring systems if they allow the plant operators

to compensate for the failed indications.

A "significant transient" includes response to automatic or manually initiated functions such as

scrams, runbacks involving greater than 25% thermal power change, ECCs injection, or
thermal power oscillations of 10% or greater.

REF:
iVUMARC/NESP-007, Methodology for Development ofEmergency Action Levels, Rev.

2, Site Area Emergency SS6

WNP-2 Technical Spectftcations
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K. F MM

UNUSUALEVENT:

KU1: Significant Loss of Onsite OR Offsite Communications Capabilities.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:

Unplanned loss of all of the following onsite communications capability:
Plant Public Address (PA) System
Plant Telephone System
Plant Radio System Operations and Security Channels

OR

Unplanned loss of all of the following offsite communications capability:
State/County Notification (CRASH) System.
Offsite calling capability from the Control Room via direct telephone and fax lines.
Long distance calling capability on the Plant ("2000") Switch and Plant Support
Facility/Plant Engineering Center ("8000") Switch.

This Initiating Condition and its associated EAL's recognize a loss of communications

capability that significantly degrades the plant operations staff s ability to perform tasks

necessary for plant operations or the ability to communicate with offsite authorities. The loss

of offsite communications capability is more comprehensive than that addressed by
10 CFR 50.72.,

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event SU6
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L. NATURAL/D TRU TIVE PHENOMENA

UNUSUALEVENT:

LU1: Natural and Destructive Phenomena Affecting the Protected Area Boundary.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:
EAL ¹1

1 2 3 4 5 Def

Minimum Seismic Earthquake Exceeded (H13-P851-S1-2.5)
AND

Control Room receives report from plant personnel who have felt an earthquake.

EAL ¹2
OR

Report by plant personnel confirming the occurrence of a tornado striking within the
Protected Area Boundary.

EAL ¹3
OR

Vehicle crash into or projectile which impacts plant structures or systems within Protected
Area boundary.

EAL ¹4
OR

Weather Service projected winds GT 80, or Control Room measured winds GT 66 mph (5
min. average at 33 ft.)

EAL ¹5
OR

Range fires near the plant which threaten to reduce the normal level of safety.

EAL ¹6
OR

Turbine failure resulting in casing penetration or damage to turbine or generator seals.

ttac ment

PROCEDURE NUMBER

13.1.1.A

REVISION PAGE

72 of 96



I

'

I I I ~

I

>1

~ I . p ~ 0 I



AL ¹7
OR

Visible ash fallout from volcanic activity.

OR
EAL ¹8

Floods where the river pumphouse is observed to be in danger of inundation.

EAL 1: The method of detection associated with an earthquake of this intensity is based

on the condition for a "felt earthquake" as defined in the EPRI-sponsored
"Guidelines for, Nuclear Plant Response to an Earthquake". These methods
include the activation of seismic monitoring instrumentation as evidenced by a

valid alarm on P851-S1-2.5, "MINIMUMSEISMIC EARTHQUAKE
EXCEEDED" along with confirmation from plant personnel who have physically
felt the ground motion and recognize the event as an earthquake. An earthquake
of this magnitude may be sufficient to cause some minor damage to plant
structures or equipment within the Protected Area. Damage is considered to be
minor since it does not affect physical or structural integrity. The event is not
expected to affect the capabilities of plant safety functions. Due to the
unpredictable nature of earthquakes, this may be a precursor to a more serious
event and, therefore, represents a potential degradation in the level of safety of
the plant.

EAL 2: A tornado touching down within the Protected Area is an observed event with the
potential to cause damage to structures containing systems or functions necessary
for the safe shutdown of the plant. As such, the occurrence of a tornado strike
represents a potential degradation in the level of safety of the plant. Ifstructural
damage is confirmed, this event would be escalated to Alert LA1. Ifit is
determined that the occurrence of the tornado strike has either affected or caused
the loss of shutdown cooling functions, then the consequences of the event are
assessed under event category B, "Loss of Shutdown/Cooldown Functions". The
event may then. be escalated via this category ifappropriate.

EAL 3: This EAL addresses such items as plane, helicopter, train, car, truck, or barge
crash, or impact of other projectiles that may potentially damage plant structures
containing functions and systems required for safe shutdown of the plant. If the
crash is confirmed to affect a plant vital area, the event may be escalated to Alert.
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EAL 4: This event is a natural and potentially destructive phenomena that may accompany

certain events such as a tornado or hurricane. These sustained high winds may

also be produced by unstable weather conditions. However this event occurs, it
may be a precursor to a more serious event and, therefore, represents a potential .

degradation in the level of safety of the plant.

EAL 5: WNP-2 is located on a dryland steppe. Range fires routinely occur in this type of
environment. This event has the potential to affect or cause the loss of safe

shutdown systems and functions and, therefore, may be a precursor to a more

serious event.

EAL 6'urbine failure with casing penetration or seal failure increases the potential for
leakage of combustible fluids (oils and gas).

EAL 7: In May of 1980, Mount St. Helens volcano erupted. Prevailing winds spread up
to 1/4" of volcanic ash on the WNP-2 site, with much heavier concentrations of
ash several miles north of the site. Ash can clog diesel-generator air intakes and

can be highly abrasive to rotating machinery. This event represents a potential
degradation in the level of safety of the plant.

EAL 8: The WNP-2 station is located on an elevated plateau, well removed from risk of
flooding by the Columbia River. The river pumphouse, located lower and closer

to the river, may be prone to flooding. Should the river pumphouse be lost, the

Standby Service Water Ultimate Heat Sink spray ponds have a 30 day supply of
water. However, loss of the river pumphouse is deemed a potential degradation
in the level of safety of the plant. The first Control Room indication of river
pumphouse flooding would be TMU-LI-7off-scale high.
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REF:
NUMARCINESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, Unusual Event HUI

WNP-2 Earthquake, PPM 4. 12.4.3

WNP-P Flood, PPM 4.12.4.2

WNP-2 Tornado/High Winds, PPM 4.12.4.8

WNP-2 Design Basis Ash Fallout, PPM 4.12.4.5

WNP-2 Engineering Calculation CE-02-93-16

EPRl Guidelines for Nuclear Plant Response to an Earthquake

WNP-2 FSAR Table 9.5-8, Locations ofEmergency Lighting

DEVIATION:

The explosion EAI. was moved to Event Category H, "FIRE", to be consistent with
the Fire Alert HA1, and to avoid Shift Manager/PED confusion.
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L. NATURAL/DESTRUCTIVEPHENOMENA

ALERT:

LA1: Natural and Destructive Phenomena Affecting Safe Shutdown Buildings.

APPLICABILITY:

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION LEVEL:
EAL 1:

Operating Basis Earthquake Exceeded (H13-P851-S1-5. 1)
AND

Control Room receives report from plant personnel who have felt an earthquake.

EAL 2:
OR

Report by plant personnel confirming the occurrence of a tornado striking a plant Safe

Shutdown building.

EAL 3:
OR

Vehicle crash or projectile impact which impedes access to or damages equipment in plant
vital areas.

EAL 4:
OR

Weather Service projected winds GT 100, or Control Room measured winds GT 76 mph (5
min. average at 33 ft.).

OR
EAL 5:

Ash fallout from volcanic activity is severe enough to warrant plant shutdown.

OR
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EAL

6'issiles
generated from a turbine failure have resulted in visible structural damage to or

penetration of a safe shutdown building

EAL 7:
OR

Report by plant personnel of an event causing visible structural damage to a Safe Shutdown
Building.

EAL 8:

OR

Report by plant personnel confirming the occurrences of plant internal flooding in a Safe

Shutdown Building.
AND

Affected safe shutdown system parameters indicate degraded performance.

Each of these EAL's is intended to address events that may have resulted in Safe Shutdown
Buildings being subjected to forces beyond design limits and, thus, damage may be assumed
to have occurred to safe shutdown systems. The initial "report" should not be interpreted as

mandating a lengthy damage assessment prior to classification. No attempt is made in these
EAL's to assess the actual magnitude of the damage, Escalation to a higher emergency
class, ifappropriate, willbe based on the specific system malfunctions, fission product
barrier degradation, abnormal radiological releases, or Shift Manager/PED judgement lC's.

The occurrence of the explosion with reports of evidence of damage (e.g., deformation,
scorching) is sufficient for declaration. The declaration of an Alert and the activation of the
TSC and OSC willprovide the Shift Manager/PED with the resources needed to perform
these damage assessments subsequent to the classification. The Shift Manager/PED also
needs to consider any security aspects of the explosion, ifapplicable.

For the purposes of this Initiating Condition, safe shutdown buildings are considered to be
the following locations:

Vital portions of the Radwaste/Control Building
Reactor Building
Turbine Building
Standby Service Water Pump Houses
Diesel Generator Building
Diesel Generator Fuel Oil Storage Area
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This list was developed from select portions of the Emergency Lighting in the Safety
Analysis Report.

QQTE: Each EAL is discussed individually as it applies to the Initiating Condition for this
Unusual Event. For the purposes of the Technical Basis, the EAL's are numbered, then

referenced by number in the body of the discussion.

EAL 1: An earthquake that exceeds the OBE level is beyond the design basis limits for the

plant as specified in the Safety Analysis Report, Section 3.7, Seismic Design. A
seismic event of this magnitude can cause damage to safety related systems and

functions. Detection of this event includes activation of seismic monitoring
instrumentation as evidenced by a valid alarm on P851-S1-5.1, "OPERATING
BASIS EARTHQUAKEEXCEEDED" along with confirmation from plant
personnel who have physically felt the associated ground motion. An evaluation
along with a thorough inspection of plant areas and systems willbe used to
determine the extent of plant damage and willprovide the necessary information
to determine ifescalation to a higher emergency classification is required.

EAL 2: This event is a natural and potentially destructive phenomena that may accompany
certain events such as a tornado or hurricane. These sustained high winds may
also be produced by unstable weather conditions. However this event occurs, it
may be a precursor to a more serious event and, therefore, represents a potential
for substantial degradation in the level of safety of the plant.

EAL 3: This EAL addresses such items as plane, helicopter, train, car, truck, or barge
crash, or impact of other projectiles that may affect plant structures containing
functions and systems required for safe shutdown of the plant. If the crash is
confirmed to affect a plant vital area, the event is an Alert.

EAL 4: Sustained high winds at this level are beyond the design basis limits for the plant
as described in SAR Section 3.3, Wind Loading. Wind loads of this magnitude
have the potential to damage safety related systems and functions. As such, the
potential exists for substantial degradation of the level of the safety of the plant.

EAL 5: In May of 1980, Mount St. Helens volcano erupted. Prevailing winds spread up
to 1/4" of volcanic ash on the WNP-2 site, with much heavier concentrations of
ash several miles north of the site. Ash can clog diesel-generator air intakes and
can be highly abrasive to rotating machinery. Should the Ash fallout be severe
enough to warrant plant shutdown, the event additionally represents a potential for
substantial degradation in the level of safety of the plant.

PROCEDURE NUMBER

13.1.1.A

REVISION

Attachment 4.1

PAGE

78 of 96



I

(r
'

~=I



EAL 6: Turbine causing penetration, caused by failure of turbine rotating components, can

result in missiles (blading, pieces of diaphragm, etc.) being hurled through the

casing penetrations with such force, they can penetrate the turbine and come to

rest a significant distance away. These turbine-generated missiles pose a threat to

safety related equipment ifthey cause visible structural damage to, or if they

penetrate, Safe Shutdown Buildings.

EAL 7: Visible structural damage is any observed physically degraded condition that

indicates a significant impairment of the structural integrity of the building or
area. An example of such a condition would be where a building sustained

enough damage ghat it appears as ifthe roof could collapse at any time. The

damage is based upon a report only. A detailed investigation or engineering
evaluation is not required in order to classify the event.

EAL 8: Flooding conditions within the plant affecting safe shutdown areas have the

potential to directly impact the safe operation of the plant. The flooding event

may pose a direct threat to safety related equipment. As such, the potential exists

for substantial degradation of the level of safety of the plant. Flooding is

indicated by ECCS room level alarms on P601 and sump hi-hi alarms on P602.

REF:
NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,

Rev. 2, Alert HA1

WNP-2 Earthquake, PPM 4.12.4.3

WNP-2 Tornado/High Winds, PPM 4.12.4.8

WNP-2 Reactor Building 422 Area Flooding, PPM 4.12.4.10

EPRI Guidelines for Nuclear Plant Response to an EartJrquake

WNP-2 FSAR Table 9.5-8, Locations ofEmergency Lighting

WNP-2 Design Basis ash Fallout, PPM 4.12.4.5
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DEVIATION:

NUMARC Initiating Condition Statement, "Natural and Destructive Phenomena

Affecting Plant Vital Areas", was changed to "Natural and Destructive Phenomena

Affecting Safe Shutdown Buildings". At WNP-2, Safe Shutdown Buildings include:

plant security areas (vital areas), buildings containing safe shutdown equipment

(Appendix R), and buildings containing safety related equipment (ASME).

This encompasses all the different areas and equipment discussed in the various
NUMARC Alert EAL's included in this section. By changing the Initiating Condition

to Safe Shutdown Buildings a common philosophy was able to be utilized throughout
the Alert level while still encompassing the intent of the NUMARC EAL's.

2. NUMARC EAL Statement: "(Site-specific) Indications in the Control Room", is not

included in the WNP-2 EAL's. The NUMARC Basis for this EAL states: "EAL4

should specify the instrumentation or indications including judgment which are to be

used to assess occurrence". This is not substantially different from NUMARC Alert
HA6, "Other Conditions Existing Which in the Judgment of the Emergency Director
Warrant Declaration of an Alert". This EAL is already addressed by WNP-2
Initiating Condition PA1.
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M. RELEASE F T XIC/FLAMMABLEGAS

UNUSUALEVENT:

. MU1: Release of Toxic or Flammable Gases Affecting the Protected Area Boundary Deemed

Detrimental to Safe Operation of the Plant.

APPLICABILITY'perating

Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Report or detection of toxic or flammable gases that could enter or have entered within the
Protected Area boundary in amounts that could affect the health of plant personnel or safe

plant operation.

OR

Report by local, county or state officials for potential evacuation of site personnel based on

offsite event.

This Initiating Condition and its associated EAL's are based on releases in concentrations
within the Protected Area Boundary that may affect the health of plant personnel or the safe
operation'of the plant. This includes releases that originate onsite as well as releases that
originate offsite but threaten onsite areas.

A toxic gas is considered to be any gas that is dangerous to life or limb by reason of
inhalation or skin contact.

A combustible gas, ifmaintained at a concentration lower than the Lower Explosive Limit
(LEL), willnot explode due to ignition.

REF:
iVUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Unusual Event HU3
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DEVIATION:

The wording of NUMARC Initiating Condition, "Release of Toxic or Flammable

Gases Deemed Detrimental to Safe Operation of the Plant", was changed to more

closely reflect the intent of the NUMARC basis while maintaining consistency of
philosophy between Unusual Events LU1, HU1 and MU1. The NUMARC basis for
this Initiating Condition "...is based on releases...within the site boundary...".
However, it is believed that the site boundary referred to here is a generic term and is

not intended to reflect the more proper Owner Controlled Area. Unusual Events HU1
and LU1 which also evaluate potential hazards, limit their scope to the Protected

Area..
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M. RELEA E F TOXIC/FLAMMABLE AS

ALERT:

MA1: Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes

Operation of Systems Required to Maintain Safe Operations or to Establish or
Maintain Cold Shutdown.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Report or detection of toxic or flammable gases within a safe shutdown building in
concentrations that willbe life threatening to plant personnel or impede access to equipment
needed for safe plant operation.

This EAL is based on gases that have entered a plant structure impeding access to
equipment necessary for the safe operation of the plant. This EAL applies to safe shutdown
buildings and areas contiguous to plant vital areas or other significant buildings or areas.

The intent of this EAL is not to include buildings (i. e., warehouses) or other areas that are
not contiguous or immediately adjacent to plant vital areas or safe shutdown buildings. It is

appropriate that increased monitoring be done to ascertain whether consequential damage has

occurred.

For the purposes of this Initiating Condition, safe shutdown buildings are considered to be
the following locations:

Vital portions of the Radwaste/Control Building
Reactor Building
Turbine Building
Standby Service Water Pump Houses
Diesel Generator Building
Diesel Generator Fuel Oil Storage Area

This list was developed from select portions of the Emergency Lighting in the Safety
Analysis Report.

PROCBDURB NUMBER

13.1.1.A

REVISION

Attachment 4.1

PAGB

83 of 96



0
4 P



REF:
NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,

Rev. 2, Alert HA3

WNP-2 FSAR Table 9.5-8, Locations ofEmergency Lighting
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N. E URITY EVENT

UNUSUALEVENT:

NU1: Confirmed Security Event Which Indicates a Potential Degradation in the Level of
Safety of the Plant.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

A bomb device discovered within the plant Protected Area and outside the plant Vital Area

OR

Confirmed report of an attempted entry, sabotage or security threat that cannot be properly
compensated for within 10 minutes,

Events which are believed by the Shift Manager/PED to indicate a potential degradation of
the level of safety of the plant should be declared an Unusual Event.

Security events which do not represent at least a potential degradation in this level of safety
of the plant are reported under 10 CFR 73.71 or, in some cases, 10 CFR 50.72.

The 10 minute criteria to compensate is derived from regulatory guidance on implementation
of 10 CFR 73.71, Reporting of Security Events,

REF:
WNP-2 Safeguards Contingency Plan

NUAL4RC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Unusual Event HU4
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N. SEC RITY EVENTS

ALERT:

NA1: Security Event in a Plant Protected Area.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Confirmed report of an intrusion by a hostile force into the plant Protected Area.

This class of security events represents an escalated threat to plant safety above that
contained in the Unusual event. For the purpose of this Initiating Condition, a civil
disturbance which penetrates the Protected Area Boundary as well as an individual or group
of individuals with known or suspected malicious intent is considered a hostile force.

Intrusion into a Vital Area by a hostile force as defined in Site Area Emergency NS1 will
escalate this event to Site Area Emergency.

REF:
WNP-2 Safeguards Contingency Plan

NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Alert HA4
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N. E RITY EVENTS

SITE AREA EMERGENCY:

NS1: Security Event in a Plant Vital Area.

APPLICABILITY'perating

Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Bomb device discovered within the plant Vital Areas

OR

Confirmed report of an intrusion by a hostile force into Vital Areas.

This class of security event represents an escalated threat to plant safety above that contained
in Alert NAl in that a hostile force has progressed from the Protected Area to the Vital
Area.

For the purposes of this initiating condition, a civil disturbance which penetrates the
Protected Area boundary as well as an individual or group of individuals with known or
suspected malicious intent can be considered a hostile force.

REF:
WNP-2 Safeguards Contingency Plan

NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Site Area Emergency HS1
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N. E RITY EVENT

GENERAL EMERGENCY:

NG1: Security Event Resulting in Loss of Ability to Reach and Maintain Cold Shutdown.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Loss of physical control of the Control Room due to a security event.

OR

Loss of physical control of the Remote Shutdown capability due to a security event.

This Initiating Condition encompasses conditions under which a hostile force has taken

physical control of areas required to reach and maintain cold shutdown.

For the purpose of this Initiating Condition, a civil disturbance which penetrates the
Protected Area Boundary as well as an individual or group of individuals with known or
suspected malicious intent is considered a hostile force.

REF:
NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Unusual Event HG1
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O. MISCELLANE INITIATIN NDITI NS/SY TEM MALFUN TI NS

UNUSUALEVENT:

OU1: Unexpected Decrease in Water Covering Irradiated Fuel Assemblies.

APPLICABILITY;

Operating Conditions 1 2 3 4 5 Def

EMERGENCY ACTION

LEVEL'ncontrolled

water level decrease in the Reactor Cavity or Spent Fuel Pool below the level
of the weirs with all irradiated fuel assemblies remaining covered by water.

The SFP cooling system weirs were chosen as a readily identifiable level. In addition to

being readily visible from the refueling floor, dropping below the level of the weir, only a

few inches, impairs the operability of the SFP cooling system with subsequent alarms.

These events tend to have long lead times relative to potential for radiological release outside
the site boundary thus, the impact to public health and safety is very low.

Uncontrolled water level decrease may result in unplanned increases in inplant radiation
levels represent a degradation in the control of radioactive material and represent a potential
degradation in the level of safety of the plant. This EAL escalates to an ALERT per
Initiating Condition OA2 if the water level drops lower to the level of the gates.

REF:
WNP-2 Technical Spectftcations

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,
Rev. 2, Unusual Event AU2

DEVIATION:

NUMARC example: EAL 1 and 2 are considered by WNP-2 to be more closely
related to a system failure than to increased plant radiation release. Consequently
EAL 1 and 2 addressed in this Initiating Condition. EAL 4 is addressed in Initiating
Condition FU1. WNP-2 has no dry fuel storage license, therefore EAL 3 is not
applicable.
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O. MISCELLANE S INITIATIN CONDITIONS/SYSTEM MALFUNCTIONS

ALERT:

OA1: Main Steam Line Break Outside Containment with Isolation.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3

Indications of a Main Steam Line break
AND

Main steam line isolation valve closure has isolated the break.

This EAL is based on design basis accident analyses which show that even ifMSIV closure
occurs within design limits, offsite (Exclusion Area Boundary) dose consequences from a
"puff'elease could exceed 50 but less than 100 millirem total effective dose equivalent
(TEDE). Specifically FSAR Table 15.6-9 demonstrates 53 millirem TEDE. Only MSIV
isolation signals that definitely indicate leakage outside primary RCS boundary with a path to
the environment are included.

Examples of indications of Main Steam Line breaks are, but not limited to:
Main Steam Line Tunnel temperature greater than 156'F on LD-TR-608, P-632 and
"LEAKDET MSL TUNNEL TEMP HI-HI"alarm(s) on P-601-A2 &/or A3.
Main Steam Line Tunnel delta temperature greater than 80'F on LD-TR-611, P-632
and "LEAKDET MSL TUNNEL HI-HI"alarm(s) on P601-A2 &/or A3.
Main Steam Line flow greater than 140% as indicated by MSL ISOL MAINSTEAM
LINE FLOW HIGH" alarm on P-601-All &/or A12.

REF:
NUMARC NESP-007, Methodology for Development ofEmergency Action Levels, Rev. 2,
Alert FAl.

NUMARC "Questions & An@vers, June 1993" Fission Product Barriers - BWR,
questionlanswer number 4

WNP-2 FSAR Table 15.6-9, MSL Break
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O, MI CELLANE INITIATIN NDITION / YSTEM MALFUNCTI NS

ALERT:

OA2: Loss of Water Level that Has or WillResult in the Uncovering of Irradiated Fuel
Outside the Reactor Vessel.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

Water level, when not intentionally lowered, was observed to be below the top of the gate sill
separating the Reactor Cavity and Dryer Storage Pool.

OR
Water level, when not intentionally lowered, was observed to be below the top of the gate. sill
separating the Reactor Cavity and the Spent Fuel Pool.

OR

Report of visual observation of irradiated fuel uncovered or uncovering imminent.

Unintentional water level decrease may result in unplanned increases in inplant radiation
levels which represent a degradation in the control of radioactive material and represent a

potential degradation in the level of safety of the plant.

No level indication is available in Reactor Cavity or spent fuel pools for monitoring pool
level outside of a narrow band around the normal operating range. In lieu of using a visual
observation of pool level below top of fuel racks, the bottom of the water gates between the

pools were chosen as a reference point for classification purposes. The intent of this EAL is
to allow observations from plant personnel to be factored into the declaration and is not
intended to direct an entry into an area solely to observe pool level.
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REF:
WNP-2 Technical Specij7cations

NUMARC NESP-007, Methodology for Development ofEmergency Action Levels,

Rev. 2, AA2

NUREG 0818, Emergency Action Levels for Light Water Reactors

NUREGICR-4982, Severe Accident in Spent Fuel Pools in Support of Generic Safety,

Issue 82, July 1987

DEVIATION:

NUMARC example: EAL 2, 3 and 4 are considered by WNP-2 to be more closely
related to a system failure than to increased plant radiation release. Consequently
EAL 2, 3 and 4 are addressed in this Initiating Condition. EAL 1 is addressed in
Initiating Condition FA1.
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P. SHIFT MANAGER/PED JUDGMENT

UNUSUALEVENT:

PU1: Other Conditions Existing Which, In the Judgment of the Shift Manager/PED,
Warrant Declaration of an Unusual Event.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

In the judgment of the Shift Manager/PED, events are in process or have occurred which
indicate a potential degradation of the level of safety of the plant.

Events which are believed by the Shift Manager/PED to indicate a potential degradation of
the level of safety of the plant should be declared an Unusual Event. For those cases where

the degradation in the level of the safety of the plant is tied to equipment or system
malfunctions, the decision that the component is degraded should be based upon its
functionality and not its operability.

A system, subsystem, train, component or device, though degraded in equipment condition or
configuration, is functional ifit is capable of maintaining respective system parameters within
acceptable design limits.

Releases of radioactive material requiring offsite response or monitoring are not expected to
occur at the Unusual Event level unless further degradation of safety systems occur.
However, ifone does occur, it willbe classified under Initiating Condition GU1.

REF'JMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Unusual Event HU5
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P. HIFT MANA ER PED D MENT

ALERT:

PA1: Other Conditions Existing Which, In the Judgment of the Shift Manager/PED,
Warrant Declaration of an Alert.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

In the judgment of the Shift Manager/PED, events are in process or have occurred which
indicate actual or potential substantial degradation of systems needed for the protection of the

public.

This Emergency Action Level is intended to address unanticipated conditions not addressed

explicitly elsewhere but that warrant declaration of an emergency because conditions exist
which are believed by the Shift Manager/PED to fall under the Alert emergency class. This
includes a determination by the Shift Manager/PED that additional assistance similar to that
provided by the TSC and OSC staffs, including a transfer of the PED responsibilities to the

TSC, is necessary for the event to be effectively mitigated. Transfer of PED duties for
classification, offsite notifications and PAR decisions, is used as an initiator since an event
significant enough to warrant transfer of command and control is a substantial reduction in
the level of safety of the plant.

Activation of the TSC outside of the Emergency Plan in support of the Control Room staff is

permissible. Releases that are expected to be limited to a small fraction of the EPA
Protective Action Guideline exposure levels are addressed under Initiating Condition GA1.

REF:
NUMARC/NESP-007, Methodology forDevelopment ofEmergency Actions Levels,
Rev, 2, Alert HA6
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P, SHIFT MANA ER/PED J D MENT

SITE AREA EMERGENCY:

PS1: Other Conditions Existing Which, In the Judgment of the Shift Manager/PED,
Warrant Declaration of a Site Area Emergency.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTIONLEVEL:

1 2 3 4 5 Def

In the judgment of the Shift Manager/PED, events are in process or have occurred which
involve actual or likely major failures of plant functions needed for protection of the public.

This Emergency Action Level is intended to address unanticipated conditions not addressed

explicitly elsewhere but that warrant declaration of an emergency because conditions exist
which are believed by the Shift Manager/PED to fall under the emergency class description
for a Site Area Emergency.

Radioactive releases are not expected to result in exposure levels which exceed EPA
Protective Action Guideline exposure levels except within the site boundary. Radioactive
releases to the general public are addressed under Initiating Condition GS1 and GG1.

REF:
NUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, Site Area Emergency HS3
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P. HIFT MANA ER/PED JUD MENT

GENERAL EMERGENCY:

PG1: Other Conditions Existing Which, In the Judgment of the Shift Manager/PED,
Warrant Declaration of a General Emergency.

APPLICABILITY:

Operating Conditions

EMERGENCY ACTION LEVEL:

1 2 3 4 5 Def

In the judgment of the Shift Manager/PED other conditions exist which indicate:

1) Actual or imminent substantial core degradation or melting with the potential for loss of
containment integrity.

OR

2) Potential for uncontrolled radionuclide releases, These releases can reasonably be
expected to exceed EPA PAG plume exposure levels outside the site boundary.

This Emergency Action Level is intended to address unanticipated conditions not addressed

explicitly elsewhere but that warrant declaration of an emergency because conditions exist
which are believed by the Shift Manager/PED to fall under the General Emergency class.

Imminent in this context means mitigation strategies and actions are not successful in
preventing a challenge to Fuel Clad, Reactor Coolant Pressure Boundary or Primary
Containment.

Radioactive releases may exceed EPA Protective Action Guideline exposure levels offsite for
more than the immediate site area. Radioactive releases to the general public are addressed

under Initiating Condition GS1 and GG1.

REF:
1VUMARC/NESP-007, Methodology for Development ofEmergency Actions Levels,
Rev. 2, General Emergency HG2
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