' ERPIP 4.4.7.1 REV. 9
TITLE: CONTAINMENT RMS READING VERSUS TIME FOLLOWING ACC.DENTS

1.0 RESPONSIBLE INDIVIDUAL
The Radiological Assessment Director is supported as necessary by the Chemistry
Director, Radiation Protection Director, Technical Support Center Director and the
Site Emergency Coordirewor. The RAD is responsible for determination of the size
of the radioactive reiease into the containment.

2.0 CONDITIONS AND PREREQUISITES

2.l Containment Radiation Monitors are operable.
2.2 Asdirected by the SEC or as necessary to determine the scope of the radiclogical
accident.

3.0 ACTIONS AND LIMITATIONS
3.1 Immediate estimate of core camage.
3.1.1 Determine and record the Containment Radiation Monitor expesure
rate (R/h) and the time subsequent to the Reactor Shutdown (t) when
" the exposure rate was measured on Attachment L.
3.1.2 If the Time After Reactor Shutdown (t, s 96 hours or less, to
estimate core damage, refer to Attachment II, GAMMA EXPOSURE

RATES AT CONTAINMENT CENTER.

3.1.2.1 Divide the exposure rate determined f-om RMS, by the
Exposure Rate (R/h) listed on Attachment II at the time (h)
subsequent to Reacter Shutdown.

- NOTE -
Interpolate, as necessary, recognizing
values are not linear.

3.1.22 The nondimensioned value determined is the fraction of core
inventory released to the containment atmaosphere and is
thus an approximation of the percent of core damage based
on the assumptions listed on Attachment II.

3.2 Determination of the size of the radicactive release into the containment.
3.2.1 Use the information /ecorded in Step 3.1.1 and Attachment [II (a plot
of Attachment V).
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3.2.1.1 Plot the point correspending o Time after Reactor
Shutdown (days) and Containment Exposure Rate (R/h).
« NOTE -
This point provides a conservative
reference {rom which estimates of
release of Coolant Activity (Iinventary),
Gap Actlvity, and Fuel [nventory can be
made.
3.2.1.2 Read and record the fraction released of Coolant activity,
Gap Activity, and Fuel [nventory based on the relationship
between the plotted point and the intersecticn of its day
line with each of the fraction - released lines.
Fracticn Release of Coolant Activity :
Fracticn Release of Gap Activity :
Fraction Release of Fuel Inventery @
- NOTE -
All vertical distances arecn a
legarithmic scale. Also, if the release
line intersects the day line below the
plotted point, assume the information on
the release line has occurred (if a 100% :
line) or has been exceeded (if 2 1% or
10% line).
3.22 [f the Time After Reactor Shutdown (t) is greater tha 3 days refer to
Attachment V.

- NOTE -
Information presented on Attachment V
assumes zero decay time Time (d) =0 on
Attachment [I and Attachment [II. Therefore,
values in the EXPOSURE RATE columns of
the Table must be decayed based on days since
accident and HALF LIFE (right hand cclumn)

of each radionuclide.

e
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3.2.2.1 To calculate the activity of specific radionuclides decay the
activities using the formula:
A s AOEXP (=0.693) (t/ty, in daysﬂ

Where:
T = Time (in days) after Reactor Shutdown
TYL = Half-life (in days) of the specified Nuclide
A, = Actvity at Time (T)=0
A = Actlvity at Time (T)

3.3 Compare the calculated values with those obtained in ERPIP 4.4.7.2,

3.4

containment atmaosphere sampling and those of ERPIP 4.4.7.3 or 4.4.7.6,
Reactor Coolant Activity Sampling.

Based upon results of comparisons and consultation with the CD, RPD and
TSC personnel, when necessary revise estimates of core damaye, RCS status,
then review EALs and advise the SEC of any recommendations to reclassify
the emergency.
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ATTACHMENT I
CONTAINMENT RADIATION MONITOR LOG SHEET

J

Date/Time of Accident (T=0) : / Unit | 2
MONITOR READINGS (R/h)
Low Range (10-%10})  High Range (1¢.010% %
Time After RI-S316A  RI-53163 RI-5317A RI-5317B Failed
lnitials Accident (h) R1-5316C  RI-5316D RI-5317C RI-5317D Fuel
.\}‘"
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ATTACHMENT 1
GAMMA EXPOSURE RATES AT CONTAINMENT CENTER

Time (h) after Reactor Exposure Rate (R/h)
Shutdown
0 3.3x 108
0.03 (1.8 min) 2.9 x 108
0.5 (30 min) 9.3 x 10°
0.75 (45 min) 8.7 x 10°
1 7.4 % 10°
2 5.5x 10°
3 1.8 x 10°
2 3.3x 10%
60 ‘ 1.5 x 10%
36 1.1 x 10% f

Assumptions:

(1)
(2)

(3)

Power level - 2700 Mwt

Release at T = 0, (at Reactor Shutdown) 100% of core inventory of
noble gases, 50% of the iodines (Chemical form of iodine 91% I, 5%
particulate bound, 4% organic).

Containment sprays actuate removing elemental iodine at rate of
27%/h, and particulate jodine at rate of 43%/h.
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ATTACEMENT III
~~Predicted Containment ZIxposurs Rartes

~7S Time Following Accident (R/h)

(Plot of attachment V)
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ATTACHMENT IV

ERPIP 4.4.7.1 REV. 9

PREDICTED CONTAINMENT EXPOSURE RATES VS TIME

Time 100% RELEASE REACTOR 10% RELEASE 1% RELEASE 100% RELEASE

(d) COOLANT ACTIVITY FUEL INVENTORY FUEL INVENTCRY GAP ACTIVITY
0 2.78E+02 1.26E+06 1.26E+Q5 4.00E+02
l 3.18E+01 6.78E+04 6.78E+03 3.66E+02
3 2.07E+0L 232E+Q~ 2.52E+03 3.07E+02
7 L.21E+Q1 LL3ISE+Q4 1.35E+03 2.15E+02
14 3.16E+Q0 €.90E+03 6.90E+02 l.16E+02
21 2.22E+00 3.63E+03 3.63E+02 6.26E+01
33 4.47E-Q1 1.03E+Q3 1.03E+02 1.836E+01
49 1.05E-Q1 3.03E+0Q2 3.03E+01 3.59E+00
63 9.05E+Q1 9.05E+0C0 L.71E+QQ
77 —— 2.79E+01 2.79E+00 5.49E-01
91 ——— 9.60E+00 9.60E-01 2.05E-01-
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ATTACHMENT V
ACCIDENT RELEASE INSIDE COMTAINMENT (DATA)

ACCIDENT KELEASE INSIDE COMTAINM. T DATA
(PHEDICTED CONTAINMENT EXPSOUME RATES FOLLOWING INITIAL KFLEASE OF REACTOR COOLANT ACTIVITY, FUEL INVENTORY, AND GAP ACTIVITY)

] | 100 PEKCENT RELEASE OF WEACTOK COOLANT ACTIVITY — 1 m"'{_}—z} l‘nll SE OF FUEL INVENTORY | | 100X RELEASE OF GAP ACTIVITY |
. TOTAL RESULTANT ; lﬂli:l. TOA‘HI. IESUL*A;T 10X ¥.¥. AR e. 0. TOTAL RESULTANT
! ACTIVITY ACTIVITY ATHOS . EXPOSUKE ACTIVITY ATHOS . EXPOSURE EXPOSUKE ACTIVITY ATHOS . EXPOSUKRE
COMC. KCS RELEASED ACTIVI RATE RELEASED ACTIVITY RATE RATE RELEASED ACTIVITY KATE HALFLIFE
waniowuciivg | f(uci/ead)  (€1)  (€i/w’) (/1) e (eyfed)  (wm) () (c1)  (cifwd)  (wpw) ()
biypton-85a 1.49E100  5.08E+02 8.96E-0) 1.06E+0G 1.92K406 3.39E401 3.98E403  J.9BEVO2 - - - 1.83E-01
Keypton-83 8.685E-0) 3.03E402 5. 34E-0) 8.83-0) 6.09KEG4 1.02¥400 1.78E400 1.78E-01 1.90E+0) 3.50€-02 5.79E-02 3.93E40)
Kiyptou-81 8.10E-01  2.76E+02 4.B8E-O} 2.57E+00 3.53E406 6. u;m 3.295404  3.29E40) - - - 5.28E-02
Kiypton-88 2.60E400 B8.87E402 1.57E-02 1.22E402 5.04E406 8.961101 1.03E405 1.73E404 . - - - 1.17e-01
lodipne-129 7.21E-08 2.46E-05 2.17E-10 4.26E-09 Hegligtible - - - - ' - - 5. 13409
lodine-131 3.97E4+00  1.35E403 1.19E-02 3.51E400 1. 47E106 + 6.60E0L 1.96E404 l.“l'.toji 7.00E404 1. 24E400  3.J70E+02 B.06ELWOO
Kenon-131m 1.4BEYOO 5.05E+02 8.29E-0) 2.29e-02 S.NI.NM 9.31e-01 2.3%ev0l 2.39-01 2.92E402 5.16E-03 1.32E-02 1.18E401
lodine-132 1.09E000  3.72E402 3.29E-0) 5.89E+00 - 1.08E107 9.54KE401 . 1.70E405 1. JOE104 - - - 9.58E-02
lodine-133 5.66400 1.938403 1,70E-02 71.83E4+00 1.528407 . 1.34E402 6.07E404  6.17E+0) - - - 6.67E-01
Kenon-113 1.81E102  6.17E+04 1.09E4+00 2.55E101 1.526402 2.69E402° 6.33E+03  6.33Ei102 7.34E404  1.30E400 304001 5.31E+00
lodine- 134 6.20.&0! 2.11E402 ' 1.86E-03 3. 29400 1.64E407 1456407 “2.55E405  2.55E4104 - - - 3.61E-02
lodine-115% 2.70E400  9.21E+02 B8.14r-0) 1. 13E4+01 1.41E407 1.25E402 L. J4EVOS 1. J4EO4 - - - 2.18E-01
Ke- ) ¥oa - - - - 3.05E+06 5.39E10) 1.82E404 1.82E403 - - - 1.06E-02
=135 % 1.53E100 2.57E40)  4.54E-02 8.77E401 2.65E106 4.68E4101 9.05E+0) 9.05E102 - - - 3.80E-01
{e-134 3.60E-01 1.23E402 2.17E-0) J.45E400 1.22E4070 2.16E402° J.41EH05 3401404 - - - 9.86E-0)
(1) Fatled Fuel (¥F) e 21, 26E406 | L =1.26e105 ='4.00e402

NOTE:  THIS TABLE PRESENTS TUE CALCULATED RADIONUCLIDES :
CONTRIBUTING TO THE CONTAINMENT ATHOSPUERE ACTIVITY »
IMMEDIATELY SUBSEQUENT TO Afl ACCIDENT
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ERPIP NO.: 4.4.7.2/ Rev. 10

Tﬂ"LE: POST-ACCIDENT CONTAINMENT ATMOSPHERE SAMPLING

1.0

20

RESPONSIBLE INDIVIDUAL

The Chemistry Director (CD) is responsible for determining the need for performing
post-accident containment atmosphere sampling.

Members of the Liquid Release Monitoring Team are responsible to the CD for
obtaining post-accident sample(s) (very high level radicactive samples) of
containment atmosphere and for taking them to the Radiochemistry Laboratory (first
priority), Calvert Cliffs Mobile Laboratory No. | (second priority), or as directed
by the CD.

The Liquid Release Monitoring Team Leader is responsible for utilizing the proper
sample equipment, protective clothing, etc., and collection methods for obtaining
and handling very high level samples, as directed by _the CD.

The Emergency Reentry Monitoring Team member is responsible to the Radiation
Protection Director (RPD) for ensuring exposure control in accordance with the
Emergency Work Permit as specified in this procedure.

CONDITIONS AND PREREQUISITES
21 Containment Radiation Monitoring System (RE 5316 (range 10E-4 to 10 R/h);
RE 3317 (range | to 1E8 R/h)) indicat - 200 m R/h.

—— - . .- - o g—— e



ERPIP NO.: 4.4.7.2 / Rev. 10

2.2  When directed by CD. |

2.3 Hydrogen analysis samples taken pursuant to this procedure are to be repeated
on a routine basis as necessary, to determine activity leveis and trends.

PR V&y high leve! radicactive samples are so designated, if exposure rate level is
greater than 2.0 R/h on contact.

- NOTE -
Lead lined gloves, finger rings, lapel samples, plastic
hoods, SCBA, and Hign Range gamma exposure rate
meter and pocket dosimeter shall be wormn to take the
RCS samples (Reference EWP #003 ERPIP Exhibit
4.8.1-D).

' 25 Cbtaining a containment atmesphere sampie shall be planned to be performed
promptly (~ one hour) under accident conditions without incurring a radiation
expesure to individual(s) in excess of 3 and 18.75 rem (10 CFR 20) to the
whole body or extremities, respectively, Exposures shall not exceed 5 rem
and 75 rem (Appendix A, 10 CFR 50) to the whole bedy or extremities,

respectively.
3.0 ACTICNS AND LIMITAT.ONS _ 2
=T / ot "
RPD Name Date Time ERPIP INITIATED

3.1 Based on anticipated radiation exposure levels or gross area monitor readings
(RMS), the RPD shall specify:
3.1.1 The use of Emergency Work Permit, EWP #003, for pest-accident
¢ mpling.
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3.1.2 Entries made for Containment Atmosphere are to be made in
accordance with ERPIP 4.8.1.

3.1.3 Alternate routes if necessary.

3.1.4 Designated doors to open and shut to retreive samples, existing
radiation barriers, and maximum stay times.

3.1.5 Authorized personne!l radiation exposure limits for each entry on EWP
#003,

3.1.6 Labeling of samples performed prior to entry. Sample data to be
recorded on Attachment [, "Accident Sample and Analysis Data
Sheet."

3.1.7 The collection of the following:

3.1.7.! Accident Sampling Kit (Located in Radiochemistty
Laboratory),

3.1.7.2 Lead Pig, and

3.1.7.3 Transport Cart.

3.2 The ERMT member and LRMT member shall jointly carry out monitoring
and collection of very high, level sample(s) as follows and document on
Attachment [, "Accident RCS Sample and Analysis Data Sheet," as
appropriate, upon completion of reentry sampling.
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ERMT Vemoer

-~

LRMT Member

322

3221
3222

3223

P i
{

225

225

3.2.2.6

Upon direction by the RPD, prepare for reentrv according to Emergency Work Permit, EWP

#003, as follows:

Receive briefing by RPD, per items 3.1.1 thru 3.1.7 above.

Read, understand, and sign EWP #003 and receive briefing by the ERMTL as to stay time
limitaticn, protective clothing, specific route to work locations, and radiological conditions

expected.

Collect the following material
from the Emergency Reentry
Equip. Locker: (check when
performed)

Radiac Monitering Equip-
ment per EWP #003 ( )
Maps, stop watch, portable
radio, air sampler and
desimeter. ( )

[_
ERMT Name Time

Prepare map showing route and
expected radiclogical con-
ditions - attach to EWP #003

Brieting Conducted: : /

Initial Date

Collect the following materials from the
Radiochemistry Laboratory: (check when

performed)

PN

Key for the PAHAS #73
Accident Cooclant Sampling Kit
Inventery pricr to entry

Lead Gloves

Lead Pig fcr Sample

Transport Cart

> 4
>

/

LRMT Name

Time

Den protective clothing, dosimetry and respiratory protection devicss, lapel air samples as
specified on EWP #003. (Clothing and monitoring equipment located in the Emergency
Reentry Equipment Locker, 69' Aux. Building for preaugmentation use).

Ensure personnel monitoring
equipment and operational
radiac instruments are placed
on transper: cart prior to entry.

Initial Time

—
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ERMT Member : LRMT Member

(’\

3.2.2.7 When approved by the RPD, proceed to the Post-Accident Hydrogen Analyzer System
access area on the 45 elevation of the Aux. Building west side.

3.2.2.3 Supervise and provide con-
tinucus radiaticn protection
coverage for LRMT member,
control stay times and use
portable radio to notify RPD
of procedure steps performed
and exposures rates detected.

- CAUTION -
FAILURE TO USE THE LEAD SHIELDING PLACED IN THE

HYDROGEN ANALIZER, TO THE FULLEST EXTENT POSSIBLE,
MAY RESULT IN UNDUE RADIATION EXTOSURE.

- NOTE -

The following sections (3.2.2.9 and 3.2.2.11) of the procedure
deal with the operation of the Past Accident Hydrogen
Analyzer System. In order to sample the containment

. atmosphere, the hydrogen analyzer must be in service.
Therefore, every effort should be made to cbtain the required
containment atmosphere sample during the hydrogen analysis
whenever practical.

3.2.2.9 Operation of the Post Accident Hydrogen Analyzer to enable containment
atmaesphere grab sampling.

3.2.2.10 Containment Atmosphere Sample Grab in the Respective Units Chemistry Sample

Room. Location of the Sample Rooms are shown in Attachments II and l[II. The
sampie valve arrangement is shown in Attachment [V.

W/
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ERMT Member

LRMT Member

Ensure sampling area has
been prepared as follows:

l.  Transport cart carrying
open lead container and
equipment [ocated out-
side of shieid wall and
easily accessible for
receipt of the very high
level sample.

2. PIC-6A and RO-7 (0-20K
R/h scale probe) turned
on to high scale and
placed cn transpert cart
behind shield.

2a. Provide continucus meni-

toring coverage during
remaining sample steps.
Ensure lapel air samplers
are turned on.

2b. Record expesure rates and
time during each step per-
formed.

R/h Time

2c¢. R/h Time

2d. R/h Time
2e. R/h Time
2. R/h Time

28. R/h Time
2h. R/h Time

— DRI — ——————— - p——————

Ensure that all sample lines are
isolated by turning all the sample
flow cells OFF except for DI-6450 (PS-169).

Perform the following to obtain a
containment atmosphere sample:
(Ensure sample sink hood ventilation
fan is ON and operating).

Using the remote handling tool CPEN
the isolation valves to the sampie
point (See Attachment [V). [

Permit the sample point to be purged )
a minimum of two minutes. Stand behind
the shieid during the purging.

Quickly, obtain atmesphere sample by placing
' syringe (5 cc) into the sample point and
filling.

After filling the syringe, place it in the lead
container. Close the lid.

Close the Sample Point Isolation Valves.
Depart with ERMT member and shielde
sample.
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ERMT Member

LRMT Member

O

3 Promptly exit Sample Roem
with LRMT member and sample
cart and radiac

After containment atmosphere grab sampling has been obtained, place the hydrogen

a. Switch the functional selector switch back to STANDBY.

Close all key operated gas sample valves.

b
C Turn all switches on the sequencer to OFF.
d.

Close the containment or plant vent discharge line.

instrumentation.
3.2.2.11
analyzer in STANDBY mode.
3.2.2.12 EXIT THE AREA AS SOON AS POSSIBLE.

l.  Provide continuous monitoring
coverage during the transport
of shield sample to the
radiochemistry labeoratory
and minimize radiation
exposures by effective use
of barriers and minimum stay
time.

2. Ensure personnel exposure
data has been recorded on
EXHIBIT 4.3.1.

Deposit sample in Chemistry Hot Laboratory
or as directed by CD for analysis in accordance
with Attachmgnt L

Prepare sample tag with the following data, and
and tie to sample collection apparatus container,

Name and type of material
Time sampie taken

Sample #, if applicable
Location of sample

mR/h on contact after sample
containment

pppgp
S Nt N St St

Leave Attachment [ with the sample for
analysis.
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4.0 PRCCEDURE

N 4.1 Apoartus

4.1.1 The control panel, 1C139, located on the -5 elevation of the Auxiliary Building
contains all alarm indications, flow meters, and calibration controis.

3.1.2 The controi panel, 1C101, located on the 45' eievation of the Auxiliary Building
contains all of the valve controls and the sample sequences necsssary to analyu a
sample (See Attachment V).

3.2 Method
8.Z.1 Proceed to the control panel 1C101 on the 45' elevation of the Auxiliary Building with
key #73 to analyze a sample of containment air for hydrogen content.
3,22 Verify that the power is "ON" and the analyzer is in the "STANDBY™ mode.

- NOTE -
If the analyzer is not in "STANDBY™ or "TANALYZE," then
it will be necassary to wait six (6) hours tv allow the

-~ y heater biocks to be at the correct temperature. £\

- NOTE -
[f the panel is in an alarm conditon, press the reset
button. If it does not reset, reset control to the panel by
depressing the remote button and push reset button.
Repeat at |east three (3) times. If it still does not reset,
notify the RPD that entry into the -J elevation may be

required to determine the cause of the alarm.
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3.3

ERPIP NO.: 4.4.7.2/ Rev. 10

Place the purge selector switch to ON.

To obtain a sample from containment, it will be necessary to open both the
inboard and outboard key operated valves of the intended sample point. These
are listed on Attachment V. In addition, the inboard and outboard sample key
operated valves cn the return to U-1 Containment (1-HS-6540G) must also be
opened.

If any other point is to be analyzed, only the sample sequencer switch and the
discharge to the plant vent valves must be open.

Place the Sequencer Switch to manual and purge the system for 15 minutes
{(minirmurn). Remain In a low dose rate area while purging is in progress.

' - CAUTION
The containment gas pump can only operate for 200
hours of continuous duty.

REPORTING

Report promptly and verbally preliminary data obtained during entry to the CD
and RPD. Brief CD and RPD en the following as a minimum.

5.1.1 Exposures received by reentry personnel (SRD-type data)

5.1.2 Exposure rates measured enroute to sample room & maximum exposure
rates measured within sample room during entry.

Collect lapel air samples & send to counting laboratory for analysis.

Report to CD for full debriefing and provide copy of completed data shown on
Attachment [.



ATTACHMENT I

ACCIDENT SAMPLE AND ANALYSIS DATA SHEET

SAMPLE #

SAMPLE LOCATION:

SAMPLE: DATE: TIME:
DOSE RATE ON CONTACT:

mrem/hr

REMARKS:

SAMPLED BY:

ANALYSIS TO BE PERFORMED: RESULTS

) Gress Beta_/Gamma

) Gamma Spectrum Analysis

) Chlcride Analysis

(
(
( ) Boren Analysis
(
(

) Other (Specity)

ANALYSIS PERFORMED BY: __ /

LRMT
NOTES: (1) Report resuits to CD as soon as practical.
(2) Retain all samples for future use.

Storage Location

DATE

Placed in storage area by:

Date

REMARKS:




S

T °N 1INN

or “ap % Y

"
oo oo -

L
5 C - . - ‘.1 | E

g

e s T et G b =0ty —d
] R

_
.

W

3 .

F.. ...#. _. ; - :...—2_ “

i B .\ il o VOIVIOIVAD . .
ﬁ. ..Hw i s -U_(_ —u_ ey o,
o 5 o 0 0] . :

e
K . > .
-°-<>-¢- tT e
INIWIIND) [ [
. 1 .
b ONINEYM

\ , .
s P " 1 °N LINND

.L-..M 8 | - D [ 8 ) —u

$ON dldud

@ log -“.. .u.-m‘ .. -.....M-. . . y ) X ..., . g o . 3y ¢
A ....ﬂ-,.. ..an Rt g e - - o o a2
L | |

2« 7 927 "ON SOOM QUILBVS ONINONIS ONITUING AMVI'IDUV WOLIVAT 3 14 €9
(11 INIWHOVLILV)

- e ————




*sjujod ajdmwes quald dareydsomiw

e

1

v

-
-

= MW Na-L-

UDFITOf] UTRg S XS STy

=y

AC

—

1A pieis pvn

Py e 3% RN 1
.

v

Yanve
ONINOIIIONOD)Y Dlawve .

o/s

950 "%

aapep Koy

fivamvs o/

£ °N 1IND

-

JUdWUfBRIU) .*

OHINOINEONO) IVinve

_n/s

L 4
\

" .I £9%%-
b b

fou

tiviwve

1 °N

|
(11 ._.zmz__uﬁ,a«w

JAsYR QInoiY o/

1NN

A 03 SN ¥S 2022~

.-
—

12

-

b —— —



@)

X

A

REV. 10
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SAMPLE POINT VALVE ARRANGCEMENT
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ATTACHMENT V

KEY OPERATED VALVES

SAMPLE POINT

CNTMT | SOUTH PRIMARY SHIELD
CNTMT | PRESSURIZER

CNTMT | 135 ELEVATION

CNTMT 2 NORTH PRIMARY SHIELD
CNTMT 2 WES‘.T 133 ELEVATION
CNTMT 2 DOME 189" ELEVATICN

CNTMT | RETURN

INBOARD

65078

6307C

6307D

6507A

6507E

6507F

6307G

14

BASIC NVl Pt/ 4 ] KBV, LU

QUTBOARD

6340B

6540C

640D

6380A

634C0E

654QF

r

)
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ERPIP NO.: 4.4.7.3/ REV.9

TITLE: POST-ACCIDENT REACTOR COOLANT SAMPLING

(" 1.0 RESPONSIBLE INDIVIDUAL

The Chemistry Director (CD) is responsibie for determining the need for performing I
post-accident reacter coolant sampling.

Members of the Liquid Release Monitoring Team are responsible to the CD for I
obtaining post-accident sample(s) (very high level radioactive sampies) of reactor

coolant and for taking them to the Radiochemistry Laboratory (first priority),

Calvert Cliffs Mobile Laboratory No. | (second pricrity), or as directed by the CD. |

The Liquid Release Monitoring Team Leader is responsible for utilizing the proper
sampie equipment, protective clothing, etc., and collection methods for cbtaining
and handling very high level samples, as directed by the CD.

The Emergency Reentry Monitoring Team member is responsible to the Radiation
Protection Director (RPD) for ensuring exposure control in accordance with the
Emergency Work Permit as specified in this procedure.

=NOTE—

This procedure is to only applicable if the Post Accident
Sampling System is not OPERABLE. If the PASS is in
service, use ERPIP 4.4.7.6.

2.0 CONDITIONS AND PREREQUISITES

21 In-line failed-fuel detector (Process Radiation Menitor - R202) (CVCS Control
Board 1C07 or 2C07) of atfected unit under accident conditions gives an
indlcation of an increased level of [odine-135 in the reactor cocolant system as

ollows:

RI-202-1 Gross Rate Meter-Alert 1X10°com

RI-§02-2 Linear Rate Meter (Failed Fuel Monitor) (Analysis for [-
135

High Alarm - 70% Fuel Scale (Amber Light), and

High High Alarm - 90% Fuel Scale (Red Light), or

when this monitor is inoperative, under accident conditions.

2.2 When directed by CD. |

2.3 RCS samples taken pursuant to this procedure are to be repeated on a routine
basis every hour as necessary, to determine activity levels and trends.

2.3 Very high level if exposure rate level is greater than 2.0 R/h on contact. i l
(OBSERVE NOTE ON FOLLOWING PAGE)
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- NOTE -

Lead lined gloves, {inger rings, lapeisamples, plastic
hoods, SCBA and High Range gamma expesure rate
meter and pockszt desimeter shall be worn to take the
RCS samples,

ZJ5 CObtaining a reactor coolant sampie shall be planned to be performed promptly
(~ one hour) under accident conditions without incurring a radiation exposure
to individual(s) in excess of 3 and 13.75 rem (10CFR20) to the whole body or
extremities, raspectively. Exposures shall not exceed 5 rem and 75 rem
(Appendix A, 0CFR30) to the whole 2ody or extremities, respectively.

3.0 ACTIONS AND LIMITATIONS

31

-,

T CD Name Date Time ERPIP INITIATED

Base on anticipated radiaticn exposure levels or gross area monitor readings
(RMS), the RPD shall specify:

L1

3.1.2
3.1.3

3.1.4

3.1.5

The use of Emergency Work Permit, EWP #003, for post-accident
sunpling of reacter coclan..

Alternate routes if necsssary.

4
Designated doors to open and shut to retrieve samples, existing
radiaticn barriers, and maximum stay times.

:.g;i;.crind perscnnel ndiatioq expesure limits for each entry on EWP

Labeling of samples performed prior to entry. Sample data to be
recorded on Attachment [ "Accident Coolant Sample and Analysis
Data Sheet."

The collection of the following:

3.1.6.1 Accident Csolant Sampiing Kit (Lecated in Radicchemistry
Laboratery)

3.1.6.2 Lead Pig
3.1.6.3 Transpert cart

- - - e~ —— S —
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ERMT Member LRMT Member

3.2 The ERMT member and LRMT member shall jointly carry ocut monitoring and
collection of very high, level sample(s) as follows and document on Attachment [,
"Accident RCS Coolant Sample and Analysis Data Sheet," as appropriate, upon
completion of reentry sampling.

3.2.1 Upon direction by the CD, contact the
Control Room and request that the
Reactor Coolant Sampie Isolation Valve
be OPENED.

Control Rm Contacted: / /

Initial Date Time |

3.2.2 Upon direction by the RPD, prepare for reentry according to Emergency Work Permit, EWP
#003, as follows:

3.2.2.1 Receive briefing by RPD, per items 3.1.1 thru 3.1.7 above.

3.2.2.2 Read, understand, and sign EWP #003 and receive briefing by the ERMTL as to stay time
limitation, protective clothing, specific route to work locations, and radiological conditions

expected.
Briefing Conducted: z
TS Time I
--42.3 Collezt the following material Collect the following materials from the
from the Emergency Reentry ‘Radiochemistry Laboratory: (check when
Equip. Locker: (check when performed)
performed) ;
l. Radi.c Monitoring Equip- l. Key for the HS-5467 (CV-5467) ( )
ment per EWP #003 ( ) 2. Accident Coolant Sampling Kit ( )
2. Maps, stop watch, portable 3. Inventory prior to entry ( )
radio, air sampler and 8. Lead gloves( )
dosimezer. ( ) 3. Lead pig for sample ( )
6. Transport cart( )
i A ——— ol
ERMT Name Time LRMT Name Time
3.2.2.%4 Prepare map showing route and
expected radiological con-
ditions - attach to EWP #003

3.2.2.5 Dor protective clothing, dosimetry and respiratory protection devices, lapel:air samples as
specified on EWP #003. (Clothing and monitoring equipment located in the Emergency
Reentry Equipment Locker, 69' Aux. Building for preaugmentation use).
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- ERM 1 viemoer [ LRM1T viember

3.2.2.6 Ensure personnel monitoring
equipment and operational
radiac instruments are placed
on transport cart pricr to entry.

/
nitial Time

3227 When approved by the RPD, proceed to the aifected unit's reactor coolant sample sink
access area on the 35 elevation of the Aux. Building west sice.

3.2.2.3 Supervise and provide con-
tinuous radiaticn protection
coverage for LRMT member,
contrel stay times and use
portable radio to notify RPD
of procedure steps performed
and expcosures rates detected, .

3.2.2.9 Pricr o entry into Reactor
. Coolant Sampling Reom, review
section 3.2.2.10, step | thru >
3 with LRMT member.

& - QWON - '
FAILURE TO USE LZAD SHIELDING. MIRRORS AND
MECHANTCAL EXTREMITY EXTENSIONS PLACED IN THE
SAMPLE SINK AREA, TO THE FULLEST EXTENT POSSIBLE,
MAY RESULT IN UNDUE RADIATION EXPOSURE.
3.2.2.10 Ensure sampling area has Ensure that all sample lines are isolated
been prapared as follows: by turning all the sample flow c=lls OFF
except for DI-6450 (PS-169). Fully OPEN

TI-6450.

l. Transport cart carrying
open |[ead container and
equipment located out-
side of shield wall and
easily accessibie for
receipt of the very high
level coolant sample.
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ERMT Member

LRMT Member

0

2e.

2g.

2. PIC-6A and RO-7 (0-20K
R/h scale probe) turned
on to high scale and
placed on transport cart
behind shield. Use
Attachments [I and [I
for dose rates observed
enroute,

Provide continuous moni
toring coverage during
remaining sample steps.
Ensure lapel air samplers
are turned on.

Record expesure rates and
time during each step per-

formed.

R/h Time
R/h Time
R/h Time
R/h Time
R/h Time
R/h Time

- NOTE -

Perform the following to obtain a RCS
Coolant sample:

Turn on the sample hood

ventilation fan.

Connect the Post-Accident Coolant
Sample Collection Apparatus (PASCA)
to make fittings in the RCS sample
hood. (See Attachments [V and V for
valve connection locations.)

OPEN valve labeled "ISOLATION VALVE
11/21 PRESSURIZER SAMPLE COLLECTION
APPARATUS and FILTER DOWNSTREAM."

OPEN valve labeled "ISOLATION VALVE
11/21 PRESSURIZER SAMPLE COLLECTION
APPARATUS DOWNSTREAM."

OPEN valve labeled "ISOLATION VALVE
11/21 PRESSURIZER SAMPLE COLLECTION
APPARATUS UPSTREAM."

OPEN valve labeied "ISOLATION VALVE
11/21 PRESSURIZER SAMPLE COLLECTION

BY-PASS" only two 360° turns.

OPEN drag valve labeled "PRESSURIZER
LIQUID HOT LEG."

SHUT the RCS sampie hood to t-= 'svel
of the top of the sample collection

apparatus.

EXTREMELY HICH DOSE RATES (1000 R/h) MAY RESULT IN THE
HOOD VICINITY FROM REACTOR COOLANT FLOW TRROUGH THE
SAMPLE COLLECTION APPARATUS WHEN VALVE HS-5467 (CV-5467)

1S OPENED.

‘
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ERMT Member

LRMT Member

4.

3.

7.

R/h Time

Ensure SRD readings, ex-
posure rates are observed
and stay times

are not exceeded.

QOPEN Kkey operated valve HS=54567 (CV-54.
located cn the S/G sampie conditioning
panel and immediately leave the area.

DO NOT REENTER THE SAMPLE HOCD AREA UNTIL [T IS NECESSARY

Retun with the LRMT member
0 ingress area of the Con-
trolled Area §% Elevaticn

Aux. Bldg, or other low
bacikground area designated
previously by RPD.

While waiting to reenter sampling
room per step §, review steps 7 thru
11 with LRMT member.

Reenter Controlled Area % arrive
at Reactor Coclant Sampling Room
at end of 30 minutes recirculation
time.

Time

AVODD EXPOSURE IN UNSHIELDED AREA.

RATES OF 1000 R/h (230 mR/s)

Remain behind shield while LRMT
member performs steps 7 thru 9

and commencs constant monitor-
ing of LRMT members and your own
exposure rates and exposure times.

R/h Time

Allow the sample to recirculate for 30
minutes. Follow ERMT member to low back-
ground area during recirculation period

POSSIBLE EXPOSURE

Reenter Sampling Room, SHUT key cperated
valve HS-3467 on "S/G Sampie Conditioning
Panel" to isolate the sample.
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ERMT Member

LRMT Member

B

8.

9%

10.

ll.

™

13.

R/h behind shield, Time ____

R/h at LRMT Location, Time

Promptly exit sampie room with
LRMT member and sample cart, and
Radiac Instrumentation. Retumn
to 63' Elevation Controlled Area

RPD notified Time
Provide continuous monitoring
coverage during the transport
of shield sample to the radio-
chemistry laboratory and min-
imize radiation exposures by
effective use of bairiers
and minimum stay time.

Ensure personnel expaosure
data has been recordeds

Enter behind lead shield in R/C
Sample Area and observe the sink
area Dy use of installed mirror.

ickly approach Reactor Coolart
pi< sink, disconnect the quick
release fittings on the sample col-
lection apparatus, tilt the apparatus
down into the hood sink to drain any
remaining liquid from fittings and
return behind shieid wall.

Place the sample collection apparatus
into lead container. Close container
lid.

Depart with ERMT member, taking sample
cart and shielded sample.

“Time exited Time
Contact Control Room and request
that the Reactor Coolant Sample

Isolation Valve be SHUT.

Deposit sample in Chemistry Hot
Laboratory or as directed by RPD
for analysis,

Prepare sample tag with the following
data, and tie to sample ccllection
apparatus container.

Name and type of material
Time sample taken

Sample #, if 2pplicable
Location of sample

mR/h on contact after
sample containment

A

~ PN N N~
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ERM 1T Memober

LRMT Memper

5.

33 REPORTING

3.3.1

332

333

—— o

Report promptly and ver-
bally preliminary data ob-
fained during entry to the
CD and RPD. Brief CD

and RPD on the f{ollowing as
a minimum.

3.3.1.1 Exposurss received

by reentry personnel
(SRD-type data)

Expesure rates
measured enroute

to sample reom &
maximum expcsure
rates rneasured within
sample room during entry.

Daose rate contact with
the Sample.

3J3.12

33.13

Coilect lapel air samples &
send to counting laboratacy
for analysis.

Report to CD for full de-
briefing & provide copy of
completed data shown on

Attachment [.

Leave Attachment [ with RCS sampie
for use in analysis.
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ATTACHMENT |
ACCIDENT SAMPLE AND ANAL YSIS DATA SHEET
e
SAMPLE #

SAMPLE LOCATION: UNIT { 2
SAMPLE: DATE: TIME:
DOSE RATE ON CONTACT: mrem/hr
REMARKS:
SAMPLED BY: _

LMRT
ANALYSIS TO BE PERFORMED RESULTS

( ) Gross Beta/Gamma

( ) Gamma Spectrum Analysis
( ) Boron Analysis
(
(

) Chieride Analysis
) Other (Specify)

ANALYSIS PERFORMED BY: / /
: "LRM1T “DATE TIME

NOTES: (1) Report resuits to CD as soon as practical.
(2) Retain all samples for future use.

Storage Location
Placed in storage area by: [
Date Time
REMARKS:

O

—— —— . ~ - - - e
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ERPIP 4.4.7.4 / REV. 9

O TITLE: POST ACCIDENT REACTOR COOLANT ANALYSIS

1.0 RESPONSIBLE INDIVIDUALS AND OBJECTIVES

The Chemistry Director (CD) is responsible for determining the need for performing [
any post-accident reactor coolant analysis.

The Liguid Release Monitoring Team (LRMT) member is responsible to the CD for '
assuring that very high level reactor coclant samples are properly analyzed for
radiological spectrum and for boron and chloride when directed by the CD. |

The LRMT member is responsible for utilizing the proper chemistry/radio-
chemistry equipment, protective clothing and equipment as directed by the
Emergency Work Permit, |

Onsite Monitoring Team member is responsible to the RPD for providing continuous
radiation protection coverage during the performance of all post-accident reactor
coolant samples.

-NOTZ-
This procedure is only applicable if the Post Accident
Sampling System is not OPERABLE. [f the PASS is in
service, use ERPIP 4.4.7.6.

2.0 CONDITIONS AND PREREQUISITES

2.1 In-line failed-fuel detector (Process Radiaiton Monitor - R202) (CVCS Control
Board 1C07 or 2C07) of atfected unit under accident conditions gives an
indication of an increased level of lcdine-135 in the reactor coclant system as

follows: . p
RI-202-1 Gross Rate Meter- Alarm [xIQ cpm
Alert Ixl0“cpm
RI-202-2 Linear Rate Meter (Failed Fuel Menitor)

(Analysis for [-135)
High Alarm - 70% Fuel Scale (Amber Light)
High High Alarm - 90% Fuel Scale (Red Light)
or, when this moniter is inoperative, under accident conditions.
2.2 When directed by CD. '

2.3 RCS samples analyzed pursuant to this procedure are to be repeated on a
routine basis every hour as necessary, to determine activity levels and trends.

2.4 Very high level radicactive samples are so designated, if exposure rate [evel is
greater than 2.0 R/h on contact.

O (OBSERVE NOTE ON FOLLOWING PAGE)

———— gy —————— - v > —-———— - - . . g —— - . e — - -- .



- NOTE -

Lead lined gloves, lead apron, linger rings, lapel
samples, piastic heods, SC3A and High Range zamma
expcsure rate meter and pocket dosimeter shall be
utilized t0 perform the RCS analysis.

2.5 Analyzing a coolant sample shall be planned o be performed premptly under
accident conditions within the following periods from the time a decision is
made %0 take 3 sample:

2.J.1 Radiolegical spectrum analysis in less than 2 hours;
2.5.2 Soron analysis in [ess than 2 hours;

2.3.3 Dissolved gases in less than 2 hours, (measurement of either sotal
dissolved zases or H, gas is idecuate); and

2.5.4 Combined time of 3 nours or less for sampling and analysis for stecs
2.5.1. 20"2, md 2-3-3 abQve,

2.5.5 Chilcride analysis

2.53.5.1 Within 24 hours of sample being taken, (a) if plan® csclant
water is baywater or brackish water, and (b) if there s anly
a single barrier Setween primary csntainment system and D
the cooling water. )

2.5.5.2 For all other cases, analysis 0 be completed within & days.
2.53.3.3 The chioride analysis does not have 0 be done ansite.

2.6 All analysis on very high aczivity sampies are 10 Se performed uncer the
exhaust hood.

2.7 Analyzing a reactor coolant samgpie shall be sianned 0 e periormed withous
incurring a radiation exposure 0 individual(s) in excess of 3 and (8.75 rem ([
CFR 20) to the whole body or extremities, respectively. Zxposures snall nat
exceed 5 rem and 73 rem (Appencix 4, [0 CFR 50) 0 the whnole 3ccy o
exTemities, respectively.

ACTIONS AND LIMITATIONS

3.1 Based on anticipated radiation expesure leveis, the R2D shall scecifv:

3.1.1 The use of Emergency Work Permit for posteaczicents
sampling of reactor analysis.

3.l.2 Authorized personnel expesure (imits for each araivsis, i

3.1.3 Labeiing of sampies and cata =0 se recaorsed.

a2

T e gy —g—
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3.1.4 Specific data to be obtained (form of results).

3.1.5 Persons 0 whom resulss must be communicated in addition to the
Chemistry Director and Radiation Protection Director.

3.2 Liquid Reiease Monitoring Team shall carry out very high level reactor
coolant analysis as follows and document on Attachment [, "Accident Coolant

Sample and Analysis Data Sheet",

3.2.1 Upon direction by the CD, perform the analysis Dy priority in steps
3.3 through 1.6.

-NOTE-

STANDARD LABORATORY ANALYSIS PROCEDURES MAY

3E INADEQUATE FOR PROCESSING SAMPLES SUBSEQUENT
TO GROSS CLADING FAILURE AS LARGE QUONTITIES
OF NOBLE GASSES OR O1HER VOLATILES AND

TSSION PRODUCTS ¥AY 3E PRESENT IN THE SAMPLZE
MEDIA IN LARGE (=mCi/ml) CONCENTRATIONS.

3.2.2 Utilize procedures for analysis unless directed otherwise by the CD.

3.2.3 Follow special handling precautions and disposal techniques as
directed by the Onsite Monitoring Team Member.

3.2.% Deliver the completed Attachment [ with any verbal reports deemed
necessary or requested to the individual designated by the Chemistry
Director and Radiation Protection Director.

3.25 [f the local facilities become contaminated or otherwise unusable:
3.25.1 Centact the RPD and request notification of the Mobile

Laboratory No. 1 or the offsite labs listed in Section 1.0
and/or a contracred radicactive material shipper, to assist
in analysis and snigping.

- NOTE -
Inform the CD of required schedule for results.

3.2.5.2 Containerize the sample in accordance with RCP 3.5C6 for
shipping radicactive samples.

3.2.5.3 Ship sample and required sample infoermaticn, shipping
documents and required results to the seiected offsite lab.

3.3 Raciological Specrum Analysis

3.7.1 Preparation for Analysis
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3.3.1.1

3.3.1.2

3.3.1.3

ERPIP 4.4.7.4 / REY. 9
Read and sign EWP on "Post-Aczicdent Reactor Coclant
Analysis”.

L. Den protective clothing and respiratory srotection
equipment delineated in EWP and this procegure.

2. ONMT member available in laberatory %o provide
continuous radiation srotecticn coverage during the

performance of analysis on pest-accident reactor
coolant samples.

Reguired equipment
l. Peost-accident Reactor Coolant apparatus (PASCA).
(See Attachment 1.)

2.  Pest-accident Sampling asparatus (PASA). (See
Attachment I.)

3. 20 mL scintillation vial.
4. Gamma Specwomerer System.

3. Expesure rate measuring system (PIC-6A or RO- .
1,2,4A, or JA as appropriate).

Cperation of PASCA/PASA (See Amacament ).

l. Install equipment and perficrm Selow actions within
exhaust hood. Znsure exhaust fan is on and cperating.

2. Connect the PASCA w0 the PASA. Snsure that all
valves on the PASCA and PASA are SHUT.

3. Connect the vent rig o the PASCA.
4. OPEN bottom valve on PASCA,

3. QOPEN top valve on PASCA.

-NCT=~

HIGH AIRBORNE ACTIVITY MAY OCCUR AT THIS PQINT AND
EXPOSURE RATES UP TO 1000 mR/h MAY 3E PRESENT.

6. Place a 20 mL scintillation vial uncer the Suretss,
7 QPEN three-way valve on tme 24353 2n¢ 1llow 3 set
volume 0 enter the Surette as determined sreviousiv
Sy the CD base< on 2 fmncmion 3f axscsure 212 3¢ tme
sample.

Volumes: mi.

——— - - - AW
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8. Drain the specific volume into the vial.

3. SHUT three-way valve on PASA after the sampie has
drained into the vial

10. Dilute the vial, if necessary, to !0 mL with
demineralized water and cap the vial

3.3.2 Analysis

3.3.3

l.

pR

3.

5.

6.

Place the scintillation vial in a low background area and obtain a
dose rate reading at exactly one foot.

Report the dose rate reading and the dilution perfcrmed to the
CD and RPD immediately.

Since the gamma ray spectrometer cannot effectively count
sources with dose rates greater than 30 mR/h (on contace),
dilute the sample with demineralized water in a hood to achieve
this [evel

Count and analyze the sample in the remote counting geometry
(approximately 15 inches off the detector) on the gamma ray
spectrometer as per RCP-2-102 or RCP-2-103.

For the Nuclear Data System, user #30 will be assigned for
emergency plan purpose and on the Tracor Northen System,
sequence file #40 will be assigned.

These systems will analyze the sample for total dissolved noble
gases and for liquid analyses.

Reporting

L.

Report results promptly to the CD and RPD and forward a copy l
of Attachment [ to the RPD and CD.

Boron Analvsis

3.“.1

Preparation for Analysis

3.%.1. Read and sign EWP on "Past-Accident Reactor Coolant l

Analysis"

L. Don protective clothing and respiratory protection ’
equipment delineated on EWE, |

2. ONMT member available in laboratery to provide
continuous radiation protection coverage during the
performance of Bcron analysis on Jost-acsiden:
coolant reactor coolant samples.



Magnetic stirring apparatus.
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PEN the top valve on the P
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8. Remove the beaker to the boron stand behind the lead
bricks located within the hood.

Analysis

o

-NOTE-

THE ADDITION OF MANITOL TO THE COOLANT
SAMPLE WILL LIBERATE RADIOACTIVE IODINE INTO
THE AIR, PROPER PRECAUTIONS SHALL BE
CBSERVED. SCBA MUST 8E WORN PRIOR TO
ADDITION OF MANITOL.

l.  Dilute the sample with 25 mL of demineralized water.

2.  Stir sample continucusly throughout the analysis.

3. Add | scoop (1 2g) of mannitol to the sample such that some
undissolved mannitcl remains in the beaker while the solution is
stirring.

« Insert the pH probes into the breaker and titrated with NaOH %o
a pH of 3.0.

3.  Centinue the titration until a pH of exactly 8.5 is obtained.

6. Record the quantity of NaOH required for the titration as mL
NaOH (B).

7. Determine the ppm boron using the following equation:

ppmB= mL NaCH(8) N KAP 54,055
Na ) mL of sampie

- NOTE -

This assumes that the KAP has already been determined
for the day. In the event this must be determined refer
to RCP-1-503.

3.4.3 Reporting

l.  Report resuits promptly to RPD and forward a copy of
Attachment [ to the RPD.

Chleride Analysis

3.5.1 Preparation for analysis.

R ——
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3.5.1.1 Read and sign EWP

ERPIP 5.4.7.4 / REY,

on "Post-Aczicent Reactor Coolant

Analysis."

L.

r A

Den protective clothing and respiratory protection
equipment delineated in ZWP

CNMT member available in laboratery o provide
continuous radiation protection coverage during the
pericrmance of chlcride analysis on post-accicent ~eacsar
coolant sampies.

3.53.1.2 Reguired equipment

2

3.

Post-Accident Reactor Coolant Callecsieon Apparatus
(PASCA) Asachment II.

Pest-Accident Samoling Acoaratus (PASA) (See
Attachment [II).

Twe (2) 40 mm zels

Kleti-Summerson Fhotoelectric Colorimerar
Futer, #42

Reagents

a. Ferric Alum Seiuzien
% Mercuric Thiocyanate

3.5.1.3 Qperaticn of PASCA/PASA. See Artachment 1I.

l.

Connec: the PASCA 10 the PASA. Znsure that all valves
on PASCA are SHUT.

Connect the vent rig w0 the PASCA.
CPEN the bottom vaive on the PASCA.
QOPEN the top valve on the PASCA.,

-NCT=-

HIGH AIRSCORNE ACTIVITY MAY OCCUR AT THIS PQINT.

EXPOSURE RATES UP TO 5000 mrem/h MAY 3E PRESENT.

5.

I N T T . ————

CPEN three-way valve on the 24343 and ailow 5 =L =2

enter the Syurertte

-

N ST p—— Y g -

3

= ——— ——



N

ERPIP 4.4.7.4 / REV. 9

6. Place a 40 mm cell which contains 45 mL of demineralized
water, 10 mL of ferric alum soiution, and 5 mL of
mercuric thiocyanote sclution under the burette and drain
the 5 mL reactor coolant into the ceil.

7.  SHUT the three-way valve on the PASA after the sample
has drained into the cell.

8. Place the cell behind the lead bricks to minimize exposure.

3.5.2 Analysis

L.

3.

8.

"

Prepare a reagent blank for the chloride analysis using 50 mL of
demineralized water, 10 ml of ferric alum solutizn, and 5 mL of
mercuric thiocyanote solution. M.x and et stand for 10
minutes.

Zero the Klett-Summerson Colorimeter by using demineralized
water,

Measure the intensity of the color of the reagent dlank with a
#62 filter. Record this as Reagent Blank Reading.

Measure the intensity of the color of the sample with a #42
filter after it has been allowed to stand for ten minutes. Record
this as the Sample Reading.

Determine the chioride reading from the "working" curve using
the following equation:

Klett Reading = Sample Reading - Reagent Blank Reading

3.5.3 Reporting

L.

Report results promptly to CD and RPD and forward
Attachment [ o the CD and RPD.



ERPIP 4.4,7.4 / REV. 9

ATTACHMENT |

ACCIDENT SAMPLE AND ANALYSIS DATA SHEET

SAMPLE 4

SAMPLE LOCATION:

UNIT l 2

SAMPLE: DATE:

DOSE RATE ON CONTACT:

TIME:

mrem/hr

REMARKS:

SAMPLED BY:

ANALYSIS TO BE PERFORMED

() Gross Beta/Gamma

() Gamma Spectrum Analysis
() Boron Analysis

() Chioride Analysis

() Other (Specify)

LMRT
RESULTS

ANALYSIS PERFCRMED BY:

LRMT DATE  TIME

NOTES: (1) Report resuits to CD as soon as practical.

(2) Retain all samples for future use.

Sterage Location

Placed in storage area by:

REMARKS:

Late Time

10
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ATTACEMENT III

This Attachment will be issued at a later dace.

ERPIP 4.4.7.4
Rev. 9
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TITLE: POST-ACCIDENT HYDROGEN ANALYSIS

1.0 RESPONSIBLE INDIVIDUAL

The Chemistry Director (CD) is responsible for determining the need for performing
post-accicdent hydrogen analysis.

Members of the Liquid Release Monitoring Team are responsibie to the CD for
measuring hydrogen in various systems using the Post-Accident Hydrogen Analyzer
- System (PAHAS).

The Liquid Release Monitoring Team Leader is responsiuie for utilizing the proper
sample equipment, protective clothing, etc., and collection methods for obtaining
and handling very high level samples, as directed by the CD.

The Emergency Reentry Monitoring Team member is responsible to the Radiation
Protection Director (RPD) for ensuring exposure control in accordance with the
Emergency Work Permit as specified in this procedure.

!

20 CONDITIONS AND PREREQUISITES
21 In-line failed-fuel detector (Process Radiation Monitor - R202) (CVCS Controi

Board 1C07 or 2C07) of affected unit under accident conditions gives an
indication of an increased level of lodine-135 in the reactor coolant system as
follows:

RI-202-1 Gross Rate Meter-Alert 1X107cpm

RI-202-2 Linear Rate Meter (Failed Fuel Monitor) (Analysis for I-

135)

High Alarm - 70% Fuel Scale (Amber Light), and

High High Alarm - 90% Fuel Scale (Red Light), or

when this monitor is inoperative, under accident conditions.

—— ag——— TR e —————
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22 'When directed by CD.

23 Hydrogen analysis samples taken pursuant to this procedure are to be repeated
on a routine dasis as necsssary, to determine trends.

Z% While utilizing the Post-Accident Hydrogen Analyzer, the Hydrogen Analysis
shall be planned to be performed promptly ( one hour) under accident
conditions without incurring a radiation exposure to individual(s) in excess of 3
and 13,73 rem (10CFR20) t the whole body or extremities, respectively.
Exposures shall not exceed 5 rem and 73 rem (Appendix A, |0CFRI0) to the
whole body or extremities, respectively.

ACTIONS AND LIMITATIONS

RPD Name Date Time ERPIP INITIATED

3.1 Based on anticipated radiation exposure levels or gross area monitor readings

(RMS), the RPD shall specity:

3.L.1 The use of Emergency Work Permit, EWP #003, for post-accident
sampling. /

3.1.2 Entries made for Hydrogen Analysis are to be made in accordance
with ERPIP 4.8.1.

313 Alternate routes if necessary.

3.L.3 Designated doors o open and shut during access and egress, existing
radiation barriers, and maximum stay times.

3.l.5 Authorized personnel radiation exposure limits for each entry on EWP
#003.

3.2 The ERMT member and LRMT member shall jointly carry out monitering and
hydrogen analysis activities,
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ERMT Member LRMT Member
321 Upon direction by the RPD, prepare for reentry according to E.mergengx‘ Work Permit, EWP

#003, as follows:

3.2.1.1 Receive briefing by RPD, per items 3.1.1 thru 3,1.5 above.

3.21.2 Read, understand, and sign EWP #003 and receive briefing by the ERMTL as to stay time
Umitation, protective clothing, specific route to work locations, and radioclogical conditions
expected,

Briefing Conducted:
LRMT Initial lﬁate
3.2.1.3 Collect the following material Collect the following materials from the
from the Emergency Reentry Radiochemistry Laboratory: (check when
Equip. Locker: (check when performed)
performe 1)
l. Radiac Monitoring Equip- l. Key fér the PAHAS #75 ()
ment per EWP #003 ( )
2. Maps, stop watch, portable
radio, air sampier and
dosimeter. ( )
/ . f 4,
ERMT Name Time CRMT Name ime

3.2.1.4 Prepare map showing route and .
expected radiological con-
ditions - attach to EWP #003

3.2.1.5 Den protecti'= clothing, dosimetry and respiratory protection devices, lapel air samples as
specified on EWP #003. (Clothing and menitoring equipment located in the Emergency
Reentry Equipment Locker, 69' Aux. Building for preaugmentation use).

3.2.1.6 When approved by the R¥'D, proceed to the Post-Accident Hydrogen Analyzer System access
area on the 45' elevation of the Aux. Building west side.

3.2.1.7 Supervise and provide con- Follow directions of ERMT member to
tinuous radiatior. protection ensure your exposure is r intained ALARA.

coverage for LRMT member,
control stay times and use
portable radio to notify RPD
of procedure steps performed
and exposures rates detected.
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- CAUTION -
-~ FAILURE TO USE THE PERMANENT SHIELDING PLACED IN THE PAHAS, TO THE FULLEST

EXTENT POSSI3LI,MAY RESULT LN UNDUE RADIATICN EXPOSURE.

3.0 PROCEDURE
3.1 Apoartus

8.l.1 The control paneis, [C139 and 1Cl140, located on the -5 elevation of
the Auxiliary Building contains all alarm indicaticns, flow meters,
calibration gases, and flow controls.

5.1.2 The control paneis, |CLCl and ICl02, located on the 45 elevation of
the Auxiliary Building contains all of the valve controls and the
sample sequences necsssary to0 analyze a sample.

3.2 Method .

3.2.1 Proceed o the control panel ICl0l and [C102 located on the 35
elevation of the Auxiliary building, .

3.2.2 Verify that the power is "ON™ and the Control Modual is in the
*STANDBY™ mode on both 1C10l and IC 102

)

- NOTE -

If the analyzer is not in "STANDBY™ or
analyze, then it will be necessary to wait
six (6) hours to allow the heater blocks to
be at the correct temperature.

- - g -—

——— - —— - - o — -~ Sy . - ———



ERPIP NO.: 4.4.7.5/ REV. |

- NOTE -

If the panel is in an alarm condition, press
the reset button. I[f it does not reset,
reset establish control to the panel by
depressing the remote selector button and
then push the resetr button. [f necessary,
repeat at |east three (3) times. [f it still
does not reset, notify the RPD and CD
that entry into the -5 elevation will be
required to determine the cause of the
alarm.

4.2.3 Check the response of the hydrogen mcnitor by the following steps

(Record all response data on Attachment 1):

4.2.3.1 On the H, Sequencer Panels place the purge selector switch
to "ON".

%.2.3.2 Using the key #7353 open the discharge plant vent valves O-
SV-63513 and O-57Y-6322 on control panels 1C10! and 1C102,
respectively.

4.2.3.3 On the H, Contro! Moduals
@)  Verify Hy dual range swjtch is at 0-10% range
(®)  Set function selector switch to zero
() Adjust control switch from "STANDBY" to

"ANALYZE"

- NOTE -

At this time the light indicators for the
sequencer and the H, Control Module
should light. If the function selector switch
and indicater do not agree, press the
REMOTE SELECTOR to gain control. Also
press the resat alarm button to clear any
alarms.
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3,2.3.4 Egress from the area and allow the instrument to stabilize
for 10 minutes minimum.

4,23.5 Retumn to the control paneis and record the hydrogen meter

values.
3.23.6 Adjust the function selector for "ZERC" to "SPAN".

- NOTE -
The high Hydrogen alarm will alarm at
3%, After span check is complete, set
functicn selector ™ Zero, reseat zlarm

and continue with the procedure.

3,2.3.7 Egress {rom the area and allow the instrument to stabilize
for 10 minutes minimum.

3.23.3 Return to the control panels and record the hydrogen meter
valves.

’

The zero and span should have read 0 and
10%, respectively + 1%, I the values
observed were ocutside the toclerance, the
instruments should be considered as being
out of ‘calibration. If this conditicn exists,
repert to the RPD the data recorded.

On the H, Control Mcdule adjust the function selector to

"STANDBY™.

Cn the H, sequencers adjust the purge selector 0 "OFF™.
"SHUT" the main vent key operated discharge valves O-SV-6513 and

O-SV-6322.

Unit #1 Containment Sampie Valve Line-Up (See attachment #2).
3.2.7.1 Unless otherwise directed, "OPEN" all the key operated in

board and out board valves listed below.

'
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PANEL !C 10l

Containment #1 S. Primary Shieid 6507 B/5540 8
Containment #1 Pressurize Compartment 6507 C/6540 C
Containment #! E, (35" EL. 6507 D/6540 D
Containment # | H, Sample Return 63507 G/6540 G

PANEL IC102

Containment #! N. Primary Sheild 6507 A/6540 A
Containment #1 W, 135 EL. 6307 E/654Q0 E
Containment #1 DOME 139" EL. 6507 F/6540 F

§.2.7.2 Position the Sequencer Sample points listed below in the
"AUTGC-ON" pesition.

PANEL ICl0l
Sample #5 U-1 Cont.inment E. 135" EL.
Sample #6 U-1 Containment Pressurizer
Sample #7 U-1 Containment S. Primary Sheild

PANEL I1C102
Sample #5 U-1 Corftainment N. Primary Shield
Sample #6 U-1 Containment W. 135 EL.
Sampie #7 U-1 Containment DOME 189" EL.

5.2.8 Unit #2 Containment Sample Valve Line-UP (See attachment # 3).
4,281 Unless otherwise directed, "OPEN" all the key joerated in
board and out board valves listed below.

PANEL IC10l

Containment #2 North Primary Shield 6507 A/6540 A
Containment #2 W. 135 EL. 6507 E/6540 £
Containmnet #2 DOME 189" E'.. 6507 F/6540 F
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PANEL |C102

Containmnet #2 S, Primary Shield 6507 B/6540 B -y
Containment #2 Pressurizer Compartment : 6507 C/6540 B

Containment #2 E. 135 EL. 6507 D/6540 D
Containmnet #2 H, Sample Retum 6507 G/6580 G

3.2.8.2 Position the seguencer sample points listed below in the "AUTO-
2JN"™ position.

PANEL IC101

Sample #8 U-2 Containment DOME 1389 EL.
Sample #9 U-2 Containment W. 133 EL.
Sample #10 U-2 Containment N. Primary Shieid

PANEL 1C102

Sample #8 U-2 Containmnet S. Primary Shieid
Sample #9 U-2 Containment Pressurizer
Sample #10 U-2 Containment E. 135 EL.

On the H, Control Modules adjust the control from "STANDBY™ ()
"ANALYZE",
Cn the H, Control Module(s) adjust the function selecter o "SAMPLE" and

egress the area as soon as possible.

- NOTE - ,

[ necessary, clear the communication alarm)
indication befocre leaving the area by pressing
the alarm-reset button. The sequencer will
not functicn if the purge selection is in the
"ON" position.
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- NOTE -
[f the selecter is placed in Auto-On, then the
sequencer will purge and sample for fifteen
(15) minutes and proceed to the next point. [f
the selector is placed in manual, then the
sequencer will hold on that point when the
sequercer advances to that point. The Control
room recorders will provide the data printout
of the H‘.’. analyzer results.

- CAUTION -

Operation of the containment gas pump
greater than 200 hours may ncecessitate
pump maintenance,

When the CD no longer requires hydrogen analysis place the unit in
"STANDBY™ mode. Record all steps on Attachment .
(@) Switch the functional selector switch on the H, Control
Module back to "STANDBY™.
() Close all key operated gas sample valves.
(€) Turn all switches on the saquencer to "OFF™,

Clcse the conta.if\ment or plant vent discharge line. Egress the area
as soon as practical.

REPORTING

Report promptly and verbally preliminary data obtained during entry to the

RPD. Brief RPD on the following as a minimum.

5.1.1 Exposures received by reentry personnel (SRD-type data)

3.1.2 Exposure rates measured enroute to sample room & maximum
exposure rates measured within sample room during entry.

3.1.3 Inidal Ho measurements.

Collect lapel air samples & send to counting laboratory for analysis.

Report to RPD and CD for full debriefing and provide c.oy of completed data

shown on Attachment L.

I the control room recorders are not functioning manual data collection may

De requested. Manual data should be recorded on attachment #4.
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ATTACHMENT |

Hydrogen Monitor Response Check

INITIALS/TIME
l. Purge Selector Placed "ON" /

2. Open Valve 0-5V-6513 and 0-5V-6522 /

3. Place Hydrogen Analyzer Selector to 0-10% range:

1Clal 1C102
Zero Value as found % % /

Span Value as found % % /

Placing the Hydrogen Analyzer in STANDBY Mode after Sampling.

1. Switch Functional Selector Switch /

to ST ANDBY
2 Close all key operated valves /

3. Close the Containment or /

Plant Vent Discharge Lines

Comments:

PERFORMED BY L

Signature Date

10
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ATTACHMENT 2

UNIT #1
VALVE LINE UP CHECK LIST

Key Operated Valves

SAMPLE POINT \ INBOARD QUTBOARD

CNTMT # SOUTH PRIMARY SHIELD 65078 65408
CNTMT # PRESSURIZER 6507C 6540C
CNTMT # 135 ELEVATION 6507D
CNTMT # NORTH PRIMARY SHIELD 6507A
CNTMT # WEST 135 ELEVATION 6507E

o CNTMT # DOME 189 ELEVATION 6507F

Sequecer Line-Ups (Auto-CN)
Samples 5

Samples 6 on 1C101 AND 1Cl102
Samples 7

Tlm7/ Date




1Cl101

1Cl102
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ATTACHMENT 3
UNIT #2
VALVE LINE UP CHECK LIST

Key Operated Valvss

SAMPLE FOINT INBOARD OUTBOARD

- CNTMT # SOUTH PRIMARY SHIELD 65078 65408
CNTMT # PRESSURIZER 6507C 6540C
- CNTMT # 135 ELEVATION 6507D 6540D -
_ Hy SX RETURN 6507G 6540G
_ CNTMT # NORTH PRIMARY SHIELD 6507A 654CA
- CNTMT # WEST 135 ELEVATION 6507E 65480E
. CNTMT # DOME 189" ELEVATION 6507F 6540F
Sequecer Line-Ups (AMN)
— Samples 3
= Samples 9 on 1C101 AND (Cl102
— Sampies 10
Initials Tlmefnne

12

——



PCINT #

SAMPLE POINT

10

RC Monitor Tank #.
RC Receiver Tank #12
RC Monitor Tank #12
RC Receiver Tank #1!
U-1 CNTMT 135 El
U-1 CNTMT PRZR

U-1 CNTMT South
Primary Shield

U-2 CNTMT Dome
189' El

U-2 CNTMT West

. B
U-2 CNTMT North
Primary Shield

PERFORMED BY:

9,

ATTACHMENT &

SEQUENCER SAMPLE POINTS

ERPIP NO.: 4.4.7.5/ REV. |

HYDROGEN READING INITIAL/TIME
* /
% /
% /
- /
% /
% /
* /
) /
% /
% /
Signature Date

13



ot P 4.4.7.

5 RET.ZA/APTROVAL

.~ '

@*—:VSICN ‘

CHANGE | REVIEWER SIG/ |

DATE

SUPERVISCR i=csac§
(=

EPU SIG/DA

MTS |

PLANT SUPERINTENDENT |
/DATZ

)
)

ooz T2 124
—

30

o

- AR Watmn /3

22-7|

’}'/JIA/CMA. /J./;//g_

i

| D rn /243
i ra

|

4

e

e | ———— ] —— ] —m—— e § ——

e (] e (] s— e e [ t— e ([ e () eap—

3




O SSEFR——

s Lt
2 1
3 1
4 1
5 1
5 1
7 L
8 1
9 1
10 1
: 1
12 1
13 1

CALVERT CLIFFS NUCLEAR POWER PLANT

e ——— ————

EMERGENCY RESPONSE PLAN
IMPLEMENTATION PROCEDURES

LIST OF EFFECTIVE PAGES _

ERPIP PAGE

ERPIP 4.4.7.5

Page | of | .
Rev. _1
REV.

®)



ERPIP 4,4.7.6
Rev. |

TITLE: POST-ACCIDENT SAMPLING SYSTEM AND ANALYSIS

1.0 RESPONSIBLE INDIVIDUAL

The Chemistry Director (CD) is responsibie insuring proper piant and site samples
are drawn and analyzed to support operational, environmental and material

concerns following an accident.

Members of the Liquid Release Monitoring Team are responsibie to the CD for

. obtaining post-accident sample(s) as directed by the CD. These samples may
include very highly radicactive reactor coolant samples. The LRMT is responsible
for sampling and analysis via the Post Accident Sampling System (PASS),

The Liquid Release Moenitoring Team Leader is responsible for utilizing the proper
sample equipment, protective clothing, etc., and collecion methods for obtaining
and handling very high level samples, as directed by the CD and the Radiation

Protection Director (RPD).

The Emergency Reentry Monitoring Team member is responsibie to the RPD for
ensuring exposure control in accordance with the Emergency Work Permit as

specified in this procedure.
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2.0 CONDITIONS AND PREREQUISITES g

) -

2! In-line failed-fuel detector (Process Radiation Monitor - R202) (CVCS Control
. Board 1C07 or 2C07) of affected unit under accident conditions gives an
indication of an increased level of [cdine-135 in the reactor coolant system as
follows:
RI-202-1 Gross Rate Meter-Alert 1X107¢pm
RI-202-2 Linear Rate Meter (Failed Fuel Monitor) (Analysis for [-
135)
High Alarm - 70% Fuel Scale (Amber Light), and
High High Alarm - 90% Fuel Scale (Red Light), or
— when this monitor is inoperative, under accident conditions.

2.2 RCS samples taken pursuant to this procedure are to be rzpeated on a routine '

{
basis every hour as necessary, to determine activity .evels and trends.

23 Very high level radicactive samples are so designated, if exposure rate level is

greater than 2.0R/h on contact.

2.4 Obtaining a reactor coolant sampie shall be planned to be performed promptly
as directed by the Plant Superintendent.

C e e —————— - ———re S— —— - —
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3.0 ACTIONS AND LIMITATIONS

3.1

The ERMT member and LRMT member shall jointly carry out monitoring and
collection of very high, level sampie(s) as follows and document on
Attachment |, "Accident Sample and Analysis Data Sheet," as appropriate,
upon completion of reentry sampling.
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= ERM1 Member

LRMT Member

3. L.L

Upeon direction by the RPD, contact the

Control Room and request that the Fost

Accident System Reactor Coolant Sampie [solation
Valves be OPENED., (PS-519/PS-520 for Unit | and
PS-523/PS-528 for Unit 2).

Request the Containment Sample Return Line Isolation
Yalves be opened.
Control Rm Contacted:

/ /
[nital Date T.me

3.1.2 Upon direction by the RPD, prepare for reentry according to Emergency Work Permit, EWP

#003, as follows:

3.1.2.1 Receive briefing by RPD, per items 3.1.!1 thru 3.1.7 above.

3.1.22 Read, understand, and sign EWP #003 and recsive briefing by the ERMTL as to stay time
limitation, protective clothing, specific route to work locations, and radioclogical conditions

expected.

3.1.223 Collect the following material
from the Emergeacy Reentry
Equip. Locker: (check when
performed)

l. Radiac Monitoring Equip-
ment per EWP #003 ( )

2. Maps, stop watch, portable
radio, air sampler and
dosimeter. ( )

Briefing Conducted: /

Initial E:te
Collect the following materials from the

Radiochemistry Laboratory: (check when
performed)

l. Keys for the PASS RCS & H- System
2 Accident Coolant Sampling Kit

3. Inventory pricr to entry

4. Lead gloves

3. Lead pig for sample

6. Transport cart

NN TN NN~

LRMT Name Time

— > M— T ——— e T e p—— .
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ERMT Member LRMT Member

3.1.2.7

3.1.2.8

3.1.2.10

Prepare map show ing route and
expected radiological con-
ditions - attach to EWP #003

Don protective clothing, dosimetry and respiratory protection devices, lapel air samples as
specified on EWP #003. (Clothing and monitoring equipment located in the Emergency
Reentry Equipment Locker, 69' Aux. Building for preaugmentation use).

Ensure personnel monitoring
equipment and operational
radiac instruments are placed
on transport cart prior to entry.

Time

When approved by the RPD, proceed to the sample location (Post Accident Sample
System access area on the 45 elevation of the Aux. Building west side.)

Supervise and provide con-
tinucus radiation protection
coverage for LRMT member,
control stay times and use
portable radio to notify RPD
of procedure steps performed
and exposures rates detected.

.

Prior to entry into the Post
Accident Sampling area, review
section 3.1.2.10, step 1 thru

3 with LRMT member.

~CAUTION-

PERMANENT LEAD SHIELDING HAS BEEN PLACED IN THE PASS AREA.
MAXIMUM EFFORT SHOULD BE MADE BY THE INDIVIDUAL PERFORMING
THE SAMPLING TO UTILIZE THIS SHIELDING TO REDUCE HIS RADIATION
EXPOSURE. DO NOT ENTER AREAS BEHIND THE SHIELDS.

Ensure sampling area has l. Verifying that the system is energized
been prepared as follows: by checking the control panel circuit
breakers (CV)1-19 are in the "ON"
position.




9.

ERPIP 4.4.7.6
Rev. |l

ERM1 viemoer

LRMT Member

L. Transport cart carrying
open |ead container and
equipment ocated out-
side cf shield wall and
easily accessible for
receipt of the very high
level coolant sample.

% Perform continuous
monitoring during all steps
of the procedure. PIC-6A
and RO-7 (0-20 R/h Scale
Probe) turned to high scale
and placed between the shield

wall and the PASS Control Panel
3. Ensure that Lapel Air Samplers are

turned on.

5.0 PASS OPERATING PROCEDURES

(

~ NOTE: Sections 4.1 - 4.3 are operaticnal checks of the system. =

2. Verify that the valve switch positions
and manual valves are in "NORMAL" line-up
positons and energized per Attachment 2,

3. Perform Sample Analysis and obtain
samples as per Section 4.0.

3.1 Nitrogen Purge and Fill of the Gas Sampie Vessel

3.1.1 Open CV-3015, CV-3018, and CV-5023 at the PASS control panel

3.1.2 Open CV-5002 (rotate and push the switch), CV-5026, CV-5010, and
pasition CV-5013 to GAS SAMPLE position.

3.1.3 Open CV-5030, CY-5025, and slowly open CV-5044 (via PS-125
nitrogen regulator supply on the control panel). Verify pressure
indication on PI-3023, then continue to open CV-5044 until a
pressure of J psig on PI-5025 is obtained.

4.1.3 Turn the Sample Circulation Pump "ON" to purge and establish a
nitrogen blanket for this portion of the system.

3.1.5 Verify flow indication on F1-5019, then continue to open CV-5044
wiitil flow rate of 0.6 to 0.8 <£m (as read on F1-5019) is obtained.
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(\ 4.1.6 Purge system for 2 to 3 minutes, then open CV-5014, CV-5016, and
' close CV-50135.

4.1.7 Verify flow as above (4.1.6).

4.1.8 After five minutes of purge flow, switch the sample circulation pump
"OFF" and close CV-5044. Position PS-519/PS-520 (for Unit 1) or
PS-523/PS-524 (for Unit 2) to BOTH VALVES SHUT pesition and
slowly reopen PI-3044 to obtain 5 to 10 psig on P1-5025.

4.1.9 Close CV-5014 and CV-5015. The Gas Sample Vessel is now charged.

4,1.10 Verify that all valves controlled from the control panel are returned

to their normal line-up positions given in Attachment 2

4,2 Demineralized Water Purge and Fill of the Reactor Coolant Liquid Sample
Path |
3.2.1 Oper the liquid return line valves to the containment. Open l-SV-
6529 (for Unit 1) or 2-SV-6529 (for Unit 2) CV-5011, CV-5010, and
fully cpen CV-5012.
4.222 Open CV-5005 and slowly open CV-3033, Verify flow indication
on F1-5011, then, continue to open CV-5033 until a flow rate of |
gpm on F1-5011 demineralized water flow is established for purging.
§.2.3 After aporoximately 2 minutes, open CV-3029 and then close CV-
5011. Adjust CV-5033 as necessary to maintain | gpm (as read on FI-
5011) for demineralized waier flushing of the pH and boron meters.
- NOTE -
If radiciostopic analyses are to be conducted,
an energy calibration check of the system
should be conducted at this time. The 2-
minute purge will be extended long enough to
conduct the calibration as detailed in RCP 2-
105.
4.2.6 After approximately 2 minutes, close CV-5029, CV-5012, and CV-
5010. Then close CV-5033.

o



- NOTE -
£ levels are observed on L1-303! or L1-5028,

skip the following sections 4.3 and 4.4,
respectively, return all valves to normal line-
up (Attachment 2) and proceed to 4.5.
3,25 Close the liquid return line to the containment. Close 1-SV-6529 (for
Unit 1) or 2-SV-6529 (for Unit 2).

4,3 Demineralized Water Fill of the Loop Seal and Burette
4,3.1 Vent rthe Surge Vessel by slowly opening PS-108 (located below funnel

at the left rear side of the sample station).

3,3.2 From the control panel, siowly open CV-3031 to fill the lcop seal and
the burette to a level of between 0 and 5% as read on LI-3031. Then
close CY-3031L.

- NOTE -
If the level as read on LI-3031 is greater than

3%, operate CV-3036 to lower the burerte
level into the acceptable range (0-5%).

- NOTE -
£ no level is observed on LI-5028,
(Depressurized Liquid Sample Vessel), proceed

to Section 4.4.

Close PS-108.

ERPIP 4.4.7.6
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- NOTE -
If a level is observed, then verify that all
valves are positioned to their Normal Valve
Line-up and proceed to Section 4.5.

4.4 Demineralized Water Fill of the Depressurized Liquid Sample Vessel
5.5.1 Position CV-5028 to SAMPLE FLASK position and slowly open CV-

5006 to fill the Depressurized Liquid Sample Vessel to a level of 20%

(as read on LI-5028).

4.5,2 Fosition CV-5028 to SAMPLE PATH position and op~n CV-35032 to
vent the vessel (L]- 5028 will stabilize after satisfactory ventng).
4.4.3 On the control panel, close CV-5032 and CV-3006.
4.5,6 Close PS-108 (located below the funnel at the left rear side of the
sample station),
- NOTE -
Return all valves to the normal line-up as
given in Attachment 2 before proceeding to
Section 4.5. THF SYSTEM IS NOW READY

FOR OPERATION.

4.5 Reactor Coolant Sample (RCS) Purging

4.5.1 Ensure that all valves are in there normal line-up as given in Attachment 2.



8.3.2

4.3.3

4.3.4

e —— g ———— -

- CAUTION (A) -

If during sampling, PIC-5004 high pressure
alarm occurs, verify that CV-5004 closes
(light on control panel), isolate liquic
sampling inlet lines, check L1-5032 level
to determine if relief valves PS-127
and/or PS-129 have lifted. Pump down the
Surge Vessel if necessary by opening CV-
3033, CV-3034 and running the Surge
Vesse: Pump. Correct the cause of high
pressur=: conditon prior to attempting to
sample.

- CAUTION (B) -

I during sampling, PS-504 high pressure
alarm occurs, verify that CY-5002 clcses
(light control panel), isclate liquid
sampling inlet lines, check L1-5032 level
to determine if PS-128 has lifted. Pump
down the Surge Vessel if necessary by
opening CV-3033, CV-5034 and running the
Surge Vessel Pump. Correct the cause of
the high pressure condition prior to
attempting to sample.

- CAUTION (C) -

Discharge liquid sample return line .SV~
6329 or 2-SV-63529 must be open prior to

opening
1-HS-5105 or 1-SV-5107 (for Unit 1); or l-
HS-5105 or 2-SV-5107 (for Unit 2).

Open 1-§V-6529 (for Unit 1) or 1-SV-6529 (for Unit 2).

SEZ NOTE ON NEXT PAGE
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Open CV-300! and open CV-5003 to approximateiy midpesiton.

To sample RCS hot leg, position 1-HS-5105/1-CV-5105 (for Unit 1) or
2-HS-5105/2-CV-5105 (feor Unit 2) switch to PASS SYS. To sample the
LPSI pump discharge, open 1-5V-5107 (for Unit 1) or 2-SV-5107 (for
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4.5.6

4.3.7
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- NOTE -
If RCS pressure observed in the Control Room
is greater than 200 psig, a sample can be taken
from the RCS hot leg, otherwise, a sample is
taken from the LPSI pump discharge.

Fully open CV-5033. Open CV-5011, CY-5040, CV-5007, and CV-5004
(rotate and push switch). Contract the Con'rol Room to open the
containment RCS hot leg valves (or start the LFSI pump).

Slowly throttle open CV-5012 to obtain a purge flow of | gpm (as read
on F1-301! and slowly adjust CV-5003 as required to keep TI-5001! at
120° F (maximum).

Purge liquid in this manner for approximately five mir« tes prior to
proceeding to analyses procedures.

4,6 Total Gas Concentration Analysis

4.6.1
4.6.2
4.6.3

4.6.4
4.6.5

4.6.6

- NOTE -
Procedure 4.5 is a prerequisite to this
analysis.

Clese CV-5012, CV-3Q11, and cv-5004 to trap a pressurized sample.
Close CV-3040 and open CV-5039 to depressurize upstream tubing.
Open CV-5010.

- NOTE -

Maintain cooling water to the Sample
Vessel/Heat Exchanger to ensure that any gas
bubbles (high total gas samples) are cooled
prior to opening CV-5031.

Record burette pressure trom P1-3031 (Pg ~g).

Verify tha TI-5001 reads less than 120°F, then slowly crack open
CV-5031. Open CV-5002 (rotate and push switch), and CV-5026.
Fully open CV-5031.

1l -
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- NOTE -
The burette |evel may initially rise and then
decrease in the event of high total gas
concentrations due to high temperature gas
bubble collapse. Allow the level to stabilize
before proceeding.

- NOTE -

If the burette level approaches 100% (as read
on LI-5031) clese CV-5031 and thus record on
Attachment 3 the burette level (LI-3031).
Drain the burette, to a level of between 0 and
5% by opening Cv-3036. Clcse CV-5036 and
record the Lurette level. Then reopen CV-
5031, allow burette level to stabilize and again
record the burette |evel (initial level) on
Attachment 3,

If the burette |evel ever exceeds 100%, a new
purge must be initiated (4.5) and the TGC

procedure restarted.

3.6.7 Record on Attachment 3 the burette level LI1-5031 (initial) and
pressure P1-5031 (Py).

4.6.3

4.6.9

——

- NOTE -

If P1-3031 reading increases to greater than
0.5 psig, open CV-5034, check open CV-5033
and start the Surge Vessel Pump to pump down
the Surge Vessel and lower the PI-3031 reading
to between 0 and 0.5 sig. (Do not pump the
Surge Vessel down below a level of 5% as read
on LI-5032. Stop the Surge Vessel Pump and
close CV-35034 when P1-5031 r;ags (a;

required. Record the new P1-5031 value
on Attachment 3. b)

Clese CV-5031. Start the Sample Circulation Pump and run it for |
minute, Then, stop the pump.

Repeat steps 4.6.6, 4.6.7, and 4.6.3 until burette level does not
change. Then record the L1-3031 (final) level and the T1-5001 (final)
temperature on Attachment 3.

al2-

>
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- NOTE -
Using the recorded information listed below
the Trtai Gas Concentration can be calculated
(see Calculations Section 5.1).

l. Initial Burette Level, %

2.  Final Burette Level, %
3. Ppes psig
4. PB, psig

s.  Final Temperature, °F

4,7 Dissolved H and O, Analyses

5.7.1
4.7.2

“.7'3

“.7.‘

W

4.7.6

- NOTE -
Procedures 4.5 and 4.6 are prerequisites t©
these analyses.

Adjust CV-5013 to GAS SAMPLE position.

Open CV-5015 and CV-5017 and select the high sclae on Al-3001
and AIl-5002.

Start the Sample Circulation Pump.

Reselect the lower scale of Al-3001 or Al-5002 if the reading falls
within the lower scale range.

Al ow Ho and O, gas concentrations (volume %) as read on Al-3001
and Al-5002, respectively, to stabilize. Record these % readings on
Attachment 3.

Shut off the Sample Circulation Pump.

el3e
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- NOTE - "
With the informaticn above H,% and O,%, the '
T (final), P(B) and  V from 5.1 the cc/kg
concentration of each gas can be calculated
following the procedures listed in Section 5.2

[f sample analysis is compiete, proceed to Section 4.13.

4.3 Gas Sample Dilution Pricr to Grab Sampling for Radicisotooe Analysis

4.8.1

4.8.2

5.3.3

5.8.%

- NOTE -
Procedures 4.5, 4.6, and 4.7 are prerequisites
to this dilution. The number of diluticns
should be calcuiated "prior” to conducting the

procedures below.

Open CV-3014, CV-3016, CV-35023, and <lose CV-35015. Open or check _
open CV-3017 and adjust CV-5013 in the GAS SAMPLE position. @
Run the Sample Circulation Pump for three minutes to dilute the gas

sample with nitrogen.

Stop the Sample Circulaticn Pump and record pressure at P1-3025

(st) on Attachment 4.

If it is determined by the initial sample taken follewing an accident,

that further dilution is required for subsequent samples, this can be
accomplished by performing the following steps:

- CAUTION -
DO NOT ATTEMPT THESE STEPS [F
CONTAINMENT PRESSURE IS GREATER
THAN 30 PSIG.

oY

e diEn
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If not already open,

(a)

(b)

(c)

(d)

(e)

)
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From the Control Room position PS-519/PS-520 (for
Unit 1) or PS-523/PS-524 (for Unit 2) to PASS SYS
position.

If P1-5025 reading is greater than 0 psig, open CV-5018
and start the Containment Sampie Pump and open Cv-
5023. Close CV-5018 and stop the Containment Sample
Pump when PI-5025 pressure reaches 0 psig. Close CV-
5023.

Check open CV-5030 and slowly open CV-5044 to obtain
a P1-5025 reading of 10 psig. Then close CV-5044.

Run the Sample Circulation Pump for three minutes to
mix the added nitrogen with the sampie. Stop the
pump. Record P1-5025 (P,) reading.

Repeat above steps (b), (c), and (d) until desired dilution
is obtained. Each time these steps are performed the
dilution factor in step 4.8.5 below is multiplied by

P1-5025 reading of above (psig) + 14.7

14.7

Close Cv-5030 and position PS-519/PS-520 (For Unit 1)
or PS-523/PS-524 (For Unit 2) to NORM SYS position.

4.8.5 Close CV-5014 and CV-5016. The Gas Sample Vessel now contains a
nitrogen diluted sample. The dilution factor is calculated using the
equation in above Section 4.8.4.(e), and the calculations in Section 5.4

- NOTE -

The sample should nct be withdrawn until the
remainder of the sys'em is purged following
the completed reactor coolant sampling
evolutions.

-15-
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Close CV-5025, CV-5002 CV-5026, CY-3010, and position CV-5013 to
the Total Gas flow path.

- NOTE -
If the analyses are complete and no system
purge is required, return all valves to their

normal valve line-up per Attachment 2,

pH _and Boron Concentration Analyses

3.9.1
8.5.2

3.9.3

‘. 9.‘
8.9.5

3.9.6

4.9.7

- NOTE -

Procedure 4.5 is a prerequisite to these

analyses.
Check closed or close CV-35039 and check cpen or open CV-3040.
Verify that cooling water is flowing through the Sample Vessel/Heat
Exchanger by observing TI-5001 to be 120°F.
Open CV-35030 and CV-5043, Siowly cpen CV-35044 to obtain pressure
reading of 1J psig on P1-30235. ‘
Open CV-3502% and CV-5011. Fully open CV-5033. )
Slowly thro .tle open CV-5012 and slowly throttle down on CV-5033 (in
small sec ential steps) to obtain a flow of .2 gpm (as read on,FI-5011)
and a pr essure reading onPI1-3004 of between 40 psig and 80 psig and
at least 20 psig greater than containment pressure. Between the
incremental steps of adjusting these valves, adjust CV-35044 and CV-
5003 as required to keep PI-50235 reading 2 psig higher than P1-5004
reading; adjust T1-5001 at 120°F (or other desired nominal operating
temperature not to exceed 150°F) + 10°F,
Open CV-5029 and then close CV-3011.

Adjust CV-5084 and CV-35003 as required to maintain P1-3025 reading
2 psig higher than P1-5004 reading and T1-3001 reading at the desired
nominal operating temperature.

w Al
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f'\ 5.9.8 Allow the boron concentration (A-502) and pH (Al-5004) readings to
stabilize. Then, record the readings of A-502, Al-5004, and T1-5001
on Attachment 5.

- NOTE -
Temperature must be maintained nearly
constant for |5 minutes prior to obtaining
A-302 (boron meter) reading.

- NOTE -

I containmen* sump water is being
recirculated through the reactor coolant
system, the pH additives which may be present
in the sump for chemistry controi and iodine
removal have a significant affect on the boron
meter reading. Correlations are provided for
the pH additives sedium hydroxide (NaOH) and
JG trisodium phosphate (Na3POy . 12 Hy0). (See

b Section 5.3).

5.10 Radicisotope Analysis via Germanium Detector System
- NOTE -
An energy calibration procedure is conducted
prior to sample analysis. The calibration shall
be initiated in Section 4.2, "Demineralized
Water Purge and Fill of the Reactor Coolant

Liquid Sample Path” (See Section 4.2.3).

4.10.1 The operation of the reactor coolant detector should be initiated with
the PASS aligned to conduct pH and Boron analyses as detailed in
Section 4.9. Specifically during the stabilization purge, step 4.9.7,
the proper conditiors exist %0 conduct the required radioistopic
analysis as per RCP 2-105. The PASS RCS sample parameters at step
4,9.7 are listed below:

ol
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4,10.1.1 Temperature: 120°F |
$.10.1.2 Pressure: 40 to 30 psig '
4.10.1.3 Flow: Q.2 gpm

811 Licuid Sampie Dilution Prior to Grab Sampling for Radicisctooe and Back-up
Boron Analysis

- NOTE -
Procedures 4.2 thru 4.5, and 4.9 are
prerequisites to this dilution.

8,11.1 Close CV-5008, CV-5001, and CY-5003.
8.11.2 Clcse CV-3040 and open CV-3039 to depressurize upstream tubing.
8.11.3 Close CY-5030, CY-35044, and CV-35045, and open CV-35046 to vent the
electrolyte storage vessel. If PIC-3004 pressura is greater than 5
psig, open CY-3031, CV-30843, and siow!y open CV-5044 to obtain a ,
 pressure reading on PI-5025 of 2 psig higher than on PIC-5004. Then ’:)/l'
., close  CV-5031, CV-5085, and CV-5084, !

- NOTE -
The pressure on the Electrolyte Storage Vessel
should be maintained slightly higher than
process line pressure until process line
pressure is depressurized to approximately
atmospheric conditions. This is required to
prevent back leakage of post-accident fluid
into the electroiyt= storage vessel
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4.11.4 Position CV-5028 to SAMPLE FLASK position and open CV-5032.
This will drop 4.7 ml of sample fluid into the depressurized liquid
sample vessel which is initially approximately 20% filled with
demineralized water.
4.11.5 Add more demineralized water in incremental level changesd (as read
on LI1-5028) by performing the following steps:
(@) Close CV-5032 and open CV-5006 to obtain a change in
LI-5028 level not to exceed 20% increments.
(b) Close CV-5028 to SAMPLE PATH position when item (a)
change is obtained.
(c) Open CV-5032 to vent the vessel (LI-5028 will stabilize
after satisfactory venting).
(d) Close CV-5032 and CV-5006. Repeat the above steps
until the desired dilution of the sample is achieved.
Attachment 8 provides the "volume” in the vessel versus
LI-5028, level %. The Depressurized Liquid Sample
Vessel now contains a diluted liquid sample. The
"dilution factor” is calculated using the following

equation:
Yolume in the Vessel
4.7 ml
- NOTE -

For the initial sample taken following an
accident, the Depressurized Liquid Sample
Vessel should be completely filled. Based
on this sample, subsequent samples with
either more or less dilution may be
reuqgired for efficient counting during
radioisotope analysis. If further dilution is
required, this can be accomplished by
performing the following steps:

o« s
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(1) Open CV-5032 and slowly open CV-35037
to drain to a desired level (L1-5028) for
{urther dilution.

(2) Close CV-5037.

(3) Fill the vessel to the desired level
on L1-332% by the method
empioyed in the above step
8.11.5. Record final L1-35028 level
on Atticument J.

(4) Dilution factor in step 5.12.5 is
then multiplied by the volume
determined from Attachment 3
for the L1-35028 reading in above
step (3) divided by the volume
determined from Attachment 3
for the LI-3023 reading in above
step (1).

- NOTE -

During the incremental filling procedure, if
P1-.3031 reading exceeds 3 psig fil'owing S0
venting of the vessel, pump the surge vessel
down until P1-3031 reading is reduced to
between 0.5 and 3 psig by opening CV-3034,
checking open CV-3033 and ru-ning the Surge
Vessel Pump. (Do not pump the surge vessel
down beiow a level of 5% as read on LI-
3032). Stop the Surge Vessel Pump and clcse
CV-5034 when P1-3031 reads as required

- NOTE -
This sample should not be withdrawn until the
remainder of the system is purged foulowing

the completed reactor cooclant sampling
evolutions.
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4.12 Partial Svstem Purge and Diluted Sa&. le Withdrawl

4.12.1

Isolation of Liquid Sample Inlet Path

- NOTE -

Procedures 4.4 and '4.5 are prerequisites to
this isolation.

(a) Close CV-5033, CV-5029, CV-5012, CV-

(b)

5008, and CV-3039.

If RCS hot leg is sampled, position l-HS-
5015/1-CV-5105 (for Unit 1) or 2-HS-
5015/2-CV-5105 (for Unit 2) to NORM
SYS. [f LPSI pump discharge was
sampled, close 1-SV-5107 (for Unit 1) or
2-5V-5107 (for Unit 2).

- 8.12.2 Partial System Purging Prior to Diluted Sample Withdraw!

- NOTE -

Steps 4.1, 4.8, 4.9, and 4.11 are prerequisites
to this purging.

If not already open,

(a)

(b)

——

From the Control Room pesition PS-517/
PS-518 (for Unit 1) or PS-521/PS-522 (for
Unit 2) to NORM SYS positon and close
Cv-5024,

Check CV-5013 in the TOTAL GAS
position, open Cv-5025, Cv-5015, CV-
5018, and CV-5023.

2] -
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Open CV-5030 and slowly open CV-35044
until a flow rate of 2.6 and 0.8 <fm (as
read on F1-5019) is obtained to purge this
path with No.

After two minutes, clecse CV-3015 and
open CV-3017 to purge this branch for
thirty seconds.

Close CV-35084, CY-5017, and CV-3023.
Purge the inlet line to the sample station
and back-flush the strainer by opening
Cv-3039, CY-3008, CV-3004 (rotate and
push switch) CV-35010, and CV-3005.
Purge demineralized water in this
manner for two minutes.

Fully open CV-3033, cpen CV-3011, clocse
CV-30084, and slowly open CV-3012 to
obtain a flow of | gpm (as read on Fl-
3010).

After one minute, open CV-3029 and
clese CV-3011 to purge the pH and
boron meter Lne. Adjust CY-3012 as
necessary to maintain | gpm (on F1-3011)
for a period of two minutes.

Close CV-5010, fully open CV-3031 to
purge the burette. The Surge Vessel will
begin to fill. Pump down the Surge
Vessel while purging as necessary (level
on LI-5032 should not exceed 30%) by
opening Cv-3034 and running the Surge
Vessel Pump. Purge in this manner for
two minutes. Then clese CV-5005 and
CV-35031. Turn off the Sur3e Vessel

Pump and close CV-3034,

Diluted Sample Withdrawi
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ERMT Member LRMT Member

(a) Record dose rate
in sample area prior
to shield port removal

(a) This portion of the procedure addresses
the withdraw! of the "diluted" reactor

coolant gas sample obtained in step 4.3

and the "diluted" reactor coolant liquid
sample obtained in step .11, TFE‘

required materials for diluted sample

Dose Rate = R/h
withdraw| are three syringes (capacity of 5

(b)

(c)

Date/Time

b

Dose rate at Sampie Port
R/hr
Date/Time [
Dose Rate of Sample
R/hr
g

Dose rate on outside
of shield.

Date/Time

R/hr

(b)

(e)

mi (each) minimum and of length
such that sample vessels can be
sampled through the shield wall).

Remove the shieid wall access ports

and insert syringes through system
plugs. Operate the syringe to remove
the sa‘nple(s) of interest. The location
of the samples are as follows: the upper
left hand port is for the

Gas Sample Vessel; the upper right hand
port is for the Cor.tainment Sample
Vessel; the lower port is for
Depressurized Liquid Sample Vessel.

Place the sample into lead container.
Close container lid.
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ERM1T Member

LRMT Member

()

(@)

@

Promptly 2xit sample room
with LRMT member and sample
cart, and Radiac
Instrumentation. Retumn

to 69" Ceontrolled Area.

RPD Noofied 1ume

Provide continuous
monitering coverage during
the transport of shield
sample to the radiochemistry
laboratory and minimize

radiation expcsures by
effective use of barrie's and

-minimum stay time.

Ensure personnel expesure
data has been recorded,

(d)

(d)

@

Depart with ERMT member, taking
sampie cart and shielded sample

/
Time exited Time

Centact Control Room and request that
the PASS Sample [solation Valves are
SHUT.

Deposit sample in Chemistry ot
Laboratdry or as directed by CD for
analysis, l

Prepare sample tag with the following
data, and tie to sample collection !
apparatus container, :

Name and type of material ( )
Time sample taken ()
Sample #, if applicable ()
Location of sample ()
mR/h on contact after

sample containment ()

PR PP

Leave Attachment | with samples for use in analysis.

- 26
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4.13 Purging and Refilling Between Samples
This procedure is performed between sampling evolutions. Complete purging

should be performed as specified below.

4.13.1
4.13.2
a' 1303

-m-

This purging should not be attempted unless
containment building pressure is less than 10 psig.
Perform Sections 4.1 through 4.4,
Verify that Section 4.12.2, steps (f) through (i) have been completed.
Drain and flush the Depressurized Liquid Sample Vessel as follows:

(a)

(d)
(c)

()

(@)

(f)

Open CV-5037 and CV-3032 to drain the sample vessel to a
level of between 0 and 5% as read on LI-5028. Close CV-
5037.

Position CV-5028 to SAMPLE FLASK position.

Fill the vessel to a level of 80% on LI-5028 by the methed
employed in Section 4.11.5. Then, slowly open CV-5037 and
CV-5006 to initiate flush of the vessel. Adjust CV-3006 and
CV-5037 to maintain a level of between 60% and 80% on LI-
3028 during this flushing.

Pump down the surge vessel as necessary to prevent
exceeding 90% level on LI-5032 by fully opening CV-5023
and opening CV-5034 and running the Surge Vessel Pump.

- NOTE -

Do not allow surge vessel level to decrease
below 20% (as read on LI-5032).

Purge in this manner for five minutes. Then close CVv-5006
and CV-5037.

Slowly reopen CV-5037 and CV-5032 to drain the liquid
sample vessel down to a level of 20% (as read on L1-5028).
Then close CV-5037 and CV-5032 and position CV-5028 to
SAMPLE PATH position.

-25-
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4.13.4 Drain the burette by opening CV-3036 until a |evel of between 0 and 5%
is obtained (as read on LI-5028). Clese CV-5036.

4.13.5 Return all control panel valves to the position given in Atrtachment 2
"Normal Valve Line-Up."

4.13.6 THE SYSTEM IS NOW READY FOR COLLECTING AND ANALYZING A
NEW SAMPLE.

o 36
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5.0 CALCULATION PROCEDURES
5.1 Total Gas Concentration Calculation
J.1.1 Calculate change in burette level as follows:
(@) Using Artachment 9, ce.ermine the initial volume (ml) in
burette based on initial burette level on LI-5028.
(b) Using Attachment 9, determine the final voiume (ml) in
burette based on final burette levei on LI-5028.
(c) Calculate change in burette level as follows:
4V = final ml - initial ml
- NOTE -
If burette level approached or reached
100% during sampling resulting in burette
drain, the A V is calculated by adding the
change for the intial rise in level to the
change in level following the drain.
3.1.2 Using the recorded reactor coolant system values obtained in Section 4.6,
calculate the total gas concentration as follows:
(gv 1@.3 [ 492 ) E‘"(PRCS o~ wa] (l@g) + (Pg s 18.7)
TG = 14.7 \T + 460 Vis | 39
Where:
TG = Total Gas Concentration :(cc/kg @ STP)
T B Final TI-5001 Temperature (°F)
AV = Change in burette level - from above step 5.1.1. (¢). ( ml)
Pres = Pressure of reactor coolant system at sample time (psig)
Vis = Volume of isolated sample = 580 ml
, Cy = Decompression of water from elesated pressure = 3.2 x 16-6
' Pg ‘ Final PI-5031 pr. ssure (psig)
{ -;J“
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Hydrogen (H4) and Oxygen (O,) Concentration Calculations

5.2.1 Calculate the hydrogen and oxygen <cncentrations (cc/kg at STP) as

follows:
5.21.1 H, (cc/kg at STP)
s_%H, x Fx E'c; .(pa.xu) 492 (VQ 1000\
100 1.7 T + 460 Vis )
5312 O (cc/kg at STP)

= %0, x Fx |TG .( .143 a9 (vg) 1060

Al-5001 reading (Volume % H5)

Al-5002 reading (Volume % O2)

High Total Gas Factor

¥ v Step S.1.1.(c) 6llmLF= LO .

£ v Step S.l.1.(c) 6llml,F= AV
611

Total Gas Concentration - from Step 5.1.2 (cc/kg STP)

P1-5031 Pressure (psig)

TI-5001 Temperature (°F)

Volume of Gas initially in the system = 1310 ml

Volume of Isclated Sample = 580 ml

-28-
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5.3 Boron Meter Corrections for pH Additives

The procedures below provide calculation corrections of the A-502 Boron Meter
in the event of a sump containing pH additives, sodium hydrozied (NaOH) or

wrisodium phosphate (Nay POy, * 12 Hz0). Presently Calvert Cliffs has Naj PO,
* 12H0 fora pH control
5.3.1 1f Nag POy * 12H,Ois used for sump pH control, correction is made as

follows:

@)

(b)

(e)

(d)

(e)

@

Use Attachment 6 to obtain the ration of ppm NA43 POy * 12
H,0 to ppm boron based on boron meter (A-502) and pH
meter (Al-5004) readings.

Using the A-35C2 reading and the ratio obtained from
Attachment 6, calculate (ppm Boron,) as follows):

ppm Boron. = A-502 readin
1 + (3,263 x ratio)

£ the above corrected boron concentration is within 50 ppm
of the original A-3502 reading, record this value as the
corrected boron concentration. Otherwise, proceed with the
following steps.

Using the above corrected value ard th~ (Al-5004) readings,
obtain a new ratio from Attachment 6.

Using the new rato, calculate a new corrected Lcion
concentration using the equation in above step ().

If the new corrected boron concentration is within 50 ppm of
the previous iteration, record this value as the corrected
boron concentration. Otherwise, using the new corrected
boron concentration and Al-5004 reading, obtain a new ratio
from Attachment 6 and then return to step (e).

5.3.2 1f NaOH is used for sump pH control, correction is made as follows:

(a)

Use Attachment 7 to obtain the ratio of ppm NaCH to ppm
Boron based on boron meter (Al-5004) readings.

«29 -
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(b)

(e)

(d)

(@)

@
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Using A-3f2 reading and the ratio obtained from
Attachment 7, calculate a corrected boron concentration
(ppm Boren.) as follows:

pem Boron, = A-302 readin
1 +(0.54073 x rato

If the above corrected boron concentration is within 50 ppm
of the original A-3502 reading, record this value as the
corrected boron concentration. Otherwise, proceed with the
following steps.

Using the above corrected value and the Al-J3004 reading,
obtain a new ratioc from Attachment 7.

Using the new ratio, calculate a new corrected beron
concentration usl._ ® equation in above

If the new corrected boron concentration is within 350 ppm of
the previous iteration, record this value as the new
corrected boron concentration and Al-350068 reading, obtain a
new ratio from Attachment 7 and then return to above step
(e).

«30-
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.4 Gas Sample Dilution Factor of Grab Samples for Radicisotope Analysis
5.4.1 Dilution Factor =

(Pc§;1¢.7> ( 92 \ (VGS.VDG ¢AV) x F
v

IS
Where:
Pes = P1.5025 Pressure Recorded in Step 4.8.3 (psig)
T = TI-5001 Temperature Recorded in Step 4.6.7 (°F)
Vgs = Volume of Gas Sample Vessel = 12,570 ml
Vpg = Volume of Gas initially in the system including Gas Sample
Vessel Branches = [,345 ml
av = Changes in burette level calculated in Step Z.1.1.(c). (ml)
E = High Total Gas Factor calculated in S'=p 5.2.1
Vis = Volume of Isolated Sample = 580 mi
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6.0 REPORTING

6.l Report promptly and verbal. ; preliminary data obtained during entry to the
RPD and CD. Brief RPD and CD on the following as a minimum:
6.1.1 Exposures raceived by reentry personnel (SRD-type data)
6.1.2 Exposure rates measured enroute 0 sample room and maximum exposure

rates measured within sample room during entry.

6.2 Collect lapel air samples and send to counting laboratory for analysis.

6.3 Report to CD and RPD for full debriefing and provide copy of completed cata
shown on Artachmem L

-32-
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ACCIDENT SAMPLE AND ANALYSIS DATA SHEET
SAMPLE #
SAMPLE LOCATION: UNIT | 2
SAMPLE: DATE: TIME:
DOSE RATE ON CONTACT: mrem/hr
REMARKS:
SAMPLED BY:
LMRT
ANALYSIS TO BE PERFORMED: RESULTS
() Gross Beta/Gamma
( ) Gamma Spectrum Analysis
( ) Boron Analysis
() Chloride Analysis
() Other (Specify)
ANALYSIS PERFORMED BY: / /
LRMT DATE TIME

NOTES: (1) Report results to CD as soon as practical.

(2) Retain all samples for future use.

Storage Location

Placed in storage area by: e /

Date Time

REMARKS:

33 -
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Valve

*PsS-100
*PS-101
*PsS-102
*PsS-103
*PsS-108

*PS-119
*PS-120
*PS-121
*PS-122
*PS-123
*PS-126
*PS-130
*PS-131
*PS-132
*PS-133
*PS-134

1-HS-3103
1-Cv-5103

Cv-3c0l
Cv-3002
CVv-3003
Cv-3008

Position

CPEN
OPEN
CPEN
OPEN
CLOSED

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

NRML SYS

CLOSED
CLOSED
CLOSED
CLOSED

ATTACHMENT 2

PASS NORMAL YALVE LINE-UP

Valve Position Valve
Cv-3005 CLOSED Cv-5040Q
CV-5006 CLOSED CVY-5041
Cv-5007 CLOSED

Cv-5008 CLOSED CV-5064
Cv-5010 CLOSED CV-5045
Cv-5011 CLOSED CV-5046
Cv-35012 CLOSED

CV-5013 TOTAL GAS 1-HS-5105
Cv-5014 CLOSED 1-CV-5105
Cv-5015 CLOSED 2-HS-5105
Cv-5016 CLOSED 2-CV-5105
Cv-5017 CLOSED

Cv-35018 CLOSED 1-SV-5107
Cv-5021 CLOQSED 2-5V-5107
CV-5022 TOTAL GAS 1-SV-6529
CVv-35023 CLOSED 2-SV-6529
Cv-5028 CLOSED

CYy-5025 CLOSED PS-517/PS-518
Cv-5026 CLOSED PS-523/PS<52%
Cv-5028 SMPL PATH

Cv-5029 CLOSED PS-519/PS-520
CvV-35030 CLOSED PS-523/PS-52%
CVv-35031 CLOSED

Cv-5032 CLOSED 1-Cv-5016
CV-5033 CLOSED 0-CV-5005A
Cv-5038 CLOSED 0-CY-5043
CVv-5036 CLOSED 0-HS-5100
CV-5037 CLOSED 0-SV-5042
Cv-5038 CLOSED

Cv-5039 CLOSED

* Manual valves located in Sample Station.

o e w N ————— . g g
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Position

CLOSED
CLOSED

CLOSED
CLOSED
CLOSED

NRML SYS
NRML SYS

CLNSED
CLGSED
CLOSED
NRML SYS

NRML SYS
NRML SYS

NRML SYS
NRML SYS

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
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f\ ATTACHMENT 3
CALCULATION FORM I
TOTAL GAS CONCENTRATION AND GAS ANALYSIS DATA SHEET

DATE/TIME: / /

ANALYST:
l. RCS Burette Pressure (P1-5021) psig
2. Initial Burette Levels (LI-5031) %
%
%
3. P, Burette Pressure (P1-5031) psig
. 4, Final Burette Level (LI-5031) %
5. Final Temperature (T1-5001) oF
6. Hydrogen (AI-5001) . %
7. Oxygen (Al-5002) %

" w39



GAS SAAPLE DILUTION

ATTACHMENT &

CALCULATION FORM I

ANALYST:

ERPIP 4.4.7.6
Rev. |

l. Pgg (P1-5025)
. Pgg (PI-5025)
3. Pgg (P1-5025)
4 Pgg (P1.5025)
5. Pgg (P1-5025)
6. Pgg (P1-5025)

COMMENTS:

3=

psig

psig

psig

psig

psig

psig
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ATTACHMENT 5

CALCULATION FORM I

pH & BORON ANALYSIS DATA SHEET

ANALYST:

3.

3.

ERPIP 4.4.7.6
Rev. |

Initial Temperature (T1-5001)

pH (Al-5004)

Boron (A-502)

Final Temperature (TI-5001)

Final Volume (LIL-5028)

«37 -
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Ratio ppm 43P04¢12H20

-——

ppm Boron

13

12 4 -

17 -

1¢ .

Ratio °P° Na3P05”2 BZO vs

ATTACEMENT 6
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ppm Boron, pH Relatiomship

ppm Boron
pH
3.0
- - T — - - — &a - -

000 000
ppm Boron
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Ratio opm NaOH vs ppm 3oreom, pH Relationship
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Burette Volume vs Level
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' TITLE: AID TO AFFECTED PERSONNEL
-CONTENTS-

Section Procedure
4.6.1 EMERGENCY PERSONNEL RADIATION EXPOSURES
4.6.2 FIRST AID AND MEDICAL CARE (EFADT)
4.6.3 HEALTH PHYSICS ASSISTANCE AT CALVERT MEMORIAL

HOSPITAL
4.6.4 GUID ANCE FOR FIRST AID AND MEDICAL PER SONNEL

AND HEALTH PHYSICIST IN INITIAL MANAGEMENT OF
IRRADIATED OR RADIOACTIVELY CONTAMINATED
PERSONNEL.

.4.6.5 i FARM DEMONSTRATION ntm.nmc DECONTAMINATION FACILITY
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TITLE: FARM DEMONSTR " TION BUILDING DECONTAMINATION FACILITY

RESPONSIBLE INDIVIDUAL: Any individual qualified to perform Personnel

Decontamination.

CONDITIONS: Personnel decontamination is required
A0

Controlled Area Medical Treatment Room use is prevenred.

ACTIONS

Signature

- CAUTION -

Farm Demonstration Tank No. | permits sewage to enter the septic drainfield

(conventional filtration of the sewage waste into the environment). Failure to

isolate Tank No. | as specified may result in radicactive materials entering the

environment.

Date

l. AT the Farm Demonstration garage, REMOVE the vaive
pit grating cover, (see Attachment l.)

Action Compiete

2. CLOSE Waste System Tank No. | isolation valve WS-1.

Action Compiete

3. OPEN Waste System Tank No. 2 isolation valve WS-2,

Action Compiete

4. REPLACE the valve pit grating cover.

Action Compiete

"‘o 6.3. l
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5.

TAG Tank No. 2 Cleanout (Attachment #1) with a
caution-radicactive materials tag (or equivalent),
Tag must require Chemistry to be contacted prior to
opening.

Action Complete

SET UP bathroom as a Radiociogical Control Area.
Must include a step off pad at the door, personnei
menitor (RM-14 or equivalent), bags for contaminated
waste and decontamination supplies.

Action Complete

NOTIFY Chemistry Director and Radiation Protection
Director that:
*facility is prepared to receive contaminated personnel
*Tank No. 2 requires sampling and monitoring prior to pump-
ing out.

Action Complete

3.

FORWARD this checklist and all records related to this emergency response to the

Supervisor-Emergency Planning.

"0605‘2
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