ULNRC=-2196

ATTACHMENT 4

TECHNICAL SPECIFICATION CHANGES
FOR
RTD BYPASS ELIMINATION

Table 2.2-1 Pages 2-4, 25, 2-5(a),
2«7, 2«9, 2-10

Bases B 25

Table 4.3-1 Pages 3/4 3-9, 3/4 3«12a

Table 3.3«4 Pages 5/4 3-25(a),

3/4 3-25(b), 3/4 3-25(4d),
3/4 3-25(e)
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TABLE 2.2-)

REACTOR TRIP SYSTEM INSTRLSZNTATION TRIP SETPOINTS

FUNCTIONAL UNITT

Marual Reacter Trip

Power Range, Neutron Flux
a. Wigh Setpoint

b. Llow Setpoint

Power Range, Neutroa Flux,
High Positive Rate

Power Range, Neuwtrom Flux,
High Negative Rate

Intermediate Range,
Neutron Flux

Source Range, Neutron Flux
Overtemperature AT

Overpower AT

Pressurizer Pressure-low

Pressurizer Pressure-High

Pressurizer Water lLevel-
High

Reactor Coolant Flow-lLow

82

*RIP = RATED THE> W POMER

TOTAL
ALLOWANCE (TA)

N A

1.5
8.3
2.4

2.4

7.0

7.0
9.3

$.7
5.0
1.5
8.0

2.5

**Minimm Measurea Flow = 95,660 gpm

*++Two Allowances [(*emperature ard pressure, respectively)

SENSOR RROR

z (s)
A NA
4.5 0

4.5 0

0.5 0

0.5 0

s.a 0

10.01 o

6.47 1.83

2.2
4.9
2.18

1.38

2.9
1.0
2.0

TRIP SETPOINT
N.A

<1091 of RIP*
<25% of RIP*

<4% of RTP* with
a time constant
>2 seconds

<41 of RTP* with
a time constant
>2 seconds

<25% of RTP*

<10° cps
See Note |

See Note 3

>1885 psig

<2385 psig

<921 of instrument
span

>90% of Toop
minimm measured
flow**

ALLOWABLE VALUE
N.A

<112.3% of RIP*
<28.3% of RIP*

<6.3% of RIP* with
a time constant
>2 seconds

<6.3% of RIP* with
a time constant
>2 seconds

<35.3% of RIP*

<i.6 x 10° cps
See Note 2

See Note 4

>1874 psig
<2400 psig

<93.81 of instrument

span

>88.81 of loop
minimum measured
flow**
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TABLE 2.2-1 (Continued)

TOTAL
FUNCTIONAL UNIT

" ALLOWANCE (TR)

13. Steam Generator Water
Level Low-lLow

a. Vessel AT Equivalent 6.0
< 10% RTP
Vessel AT (Power 1)

Coincident with
Steam Generator Mater 20.2
Level Low-Low (Adverse
Contaimment Enviromment)

and

Containment Pressure - 2.8
Envirommenial Allowance
Modifier

Steam Generator Water 4.8
Level Low-Low {Normal
Containment fnviromment)

With a Time Delay, (t)

SENSOR
ERPOR
2 (5)  TRIP SEVPOINY ALLOWABLE VALUE
2.72 /.45
. —~ ot 2-8- < Vessel avl < Vessel a7
fquivalent to fquivaient to
102 RTP 4462 R1P
/3. 7%,
17.58 2.0 > 20.2% of Marrow > 18.41 of Narrow
Range Instrument Ins trument
Span Span
0.7 2.0 < 1.5 psig < 2.0 psig
12.18 2.0 > 148X of Narrow > 13.0% of Marrow
Range Instrument Range Instrument
Span Span
< 232 seconds < 280 seconds




TABLE 2.2-1 (Continved)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UmIT ALLOMANCE (TA) 2 =~ (S)  TRIP SETPOINY ALLOWABLE VALUE

13. Steam Generator Water
Level Low-Low {(Continued)

L LINA = AYMYITYD

2.72 /.45

b. 10X RTP < Vessel al 6.0 238 20 < Vessel aTl < Vessel al
Equivalent - 20% RIP fquivalent to Equivalent to
Vessel aT (Power 2) 203 RTP 24.90% RIP
23. 7%
Coincident with
~ Steam Generator Water 20.2 17 58 2.0 > 20.2% of Narrow > 18.41 of Narrow
L X Level Low-Low (Adverse Range Instrument  Range Instrument
=y Containment Enviromment) Span Span
and
Contaimment Pressure- 2.8 on 2.0 < 1.5 psig < 2.0 psig
Environmental Allowance
Modifier
§ on
4 Steam Generator Water 14.8 12.18 2.0 > 14.81 of Narrow - 13.0% of Marrow
- Level Low-lLow (Normal Range Instrument  Range Instrument
F3 Contaimment Enviromment) Span Span
s With a Time Delay, (t) < 122 seconds < 130 seconds
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CALLAWAY = UNIT 1
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TABLE 2.2-1 (Continued)
TABILE NOTATIONS (Continwed)

0.0065/°F for T > T" and Kg = 0 for T < T*;
Average lTemperature, °F;

Indicated I“’ at RATED THERMAL POMER (Calibration temperature for Al
Instrumentation, < 588.4°F);

Laplace transform operator, s-!; and .
0 for all al.

The channel's maximmm Trip Setpoint shall not exceed its computed Trip Setpoint by more than

~+-3% of AT spen.

J.0%



LIMITING SAFETY SYSTEM SETTINGS
BASES

Intermediate and Scurce Range, Neitron Flux

The Intermediate and Source Pange, Neutron Flux trips provide core protec-

tion during reactor startup t0 mitigate the consequences of an yncontrolled rod

cluster control essemdly bank withzrawal from 2 suberitical condition. These

trips provice recungant protection to the Low Cetpoint trip of the Power Renge,
Neutron Flux crannels. The Source Range crannels will initiate @ Pesctor trip
at about 10° counts ter second unless manuelly blocked when P-6 becomes active.
The Intermediate Rarge rhannels will initiate @ Reactor trip 8t & current leve)
ecuivalent to aporoximately 25% of RATED THERMAL POWLER unless manually biocked

when P<10 becomes ective.

Overtemperature &7

The Overtemperature &T trip provides core protection to prevent DNB for all
combinations of pressure, power, coolant temperature, and txiel power distribu-
tion, provided that the transient is slow with respect to piping transit delays
from the core to the temperature detectors and pressure is
within the range between the Pressurizer High and Low Pressure trips. The
Setpoint is automatically varied with: (1) coolant temperature to correct for
temperature induced changes in density and heat capacity of water and includes
dynamic compensation for piping delays from the core to the 100p temperature
detectors, (2) pressurizer pressure, and (3) axial power distribution. With
normal axial power distribution, this Reactor trip 1imit is 2lways below the
core Safety Limit as shown in Figure 2.1-1. 1f axial peaks are greater than
design, as indicated by the difference between top and bottom power range
nuclear detectors, the Reactor trip is automatically reduced according to the

notations in Table 2.2-1.

Delta-Ty, as used in the Overtemperature and Overpower 4T trips, represents
the 1003 RTP value as measured by the plant for each loop. This normalizes each
loop's 4T trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the eouivalent full power condi-
tions as assumed in the accident analyses. These differences in vessel &7 can
arise due to several factors, the most prevalent being measured RCS loop flow.
greater than Minimum Measured Flow, and slightly asymmetric power distributions
hetween quadrants. While RCS loop flows are not expected to change with cycle
life, radial power redistribution between quadrants may occur, resulting in
small changes in loop specific vessel &T values. Accurate determination of the
loop specific vessel AT value should be made when performing the Incore/Excore
quarterly recalibration and under steady state conditions (i.e., power distribu-
tions not affected by Xe or other transient conditions).

Overpower &7

The Overpower &7 trip provides assurance of fuel integrity (e.g., no fuel
pellet melting and less than 1% cladding strain) under 211 possible overpower
conditions, 1imits the required range for Overtemperature &7 trip, and provides

CALLAWAY « UNIT 1 B 2-5 Anengment No. &8
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FUNCTIONAL UNIT

3.
2.

i0.
il
i2.

Manual Reactor Irip

Power Range, Neutron Flux
a. High Setpeint

b. low Setpsint

Power Range, Neutrom Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

intermediate Range,
Neutron Flux

Source Range, Neutron Flux
Overtemperature Al
Overpower Al

Pressurizer Pressure-low

Pressurizer Pressure-High

Pressurizer Water Level-Kigh

~
TABLE 4.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION SURVETLLANCE REQUIREMENTS
RIP
ANAL 0G ACTUATING MODES FOR
CHANNE L DEVICE WHICH
CHAMKEL  CHANNEL OPERATIONAL  OPERATIONAL  ACTUATION  SURVE 1L LANCE
CHECK  CALIBRATION  TEST TESs LOGIC TEST 1S REQUIRED
NA NA. " MA R(16) NA 1, 2, 3, o=, o

s B2, 4), 0(14) NA. NA. 1, 2

M(3, 4),

Q(4, 6),

R(4, 5)
3 R(4) S/(1) NA NA e, 2
HA R(4) Q(14) NA. NA. 1, 2
NA R(4) Q(14) WA NA. i, 2
s (4, 5) S/U(1) NA. NA e, 2
3 R4, 5, 12)  S/AK1),Q(9,14) WA HA. 00, 3,4, 5
s R 0(14) NA. NA. 1, 2
s W Q(14) NA. NA. 1, 2
s R Q(14) NA. NA 1
s R 9(14) NA. NA 1, 2
s % Q(14) NA. NA. i
s R Q(14) NA. NA ]

Reactor Coolant Flow low



TABLE & 3.1 ntin
TA TAT!

(10) Setpoint verification is not required.

(1) Following maintenance or adiustment of the Reactor trip breskers, the
TRIP ACTUATING DEVICE OPERATIONAL TEST shall include independent versf#i
cation of tre Undervoltage and Shunt trips.

(12) At least once per 18 months during shutdown, verify that on @ simylated
Boron Dflution Doubling test signal the normal cvcg discharge valves wil)
close ang the centrifugal charging pumps suction valves from the AWST
will open within 30 seconds.

(13) ~GHANMEL—GALBRATION-ha -1 —netude—the-ATD-bypess —00ps—Elow-rater e /e fed .

(14) aggschuml shall be tested at least every 92 days on a STAGGERED TEST

(18) The surveillance frequency and/or MODES specified for these channels in
Table 4.3+2 are more restrictive and, therefore, applicadble.

(16) The TRIP ACTUATING DEVICE OPERATIONAL TEST chall independently verify the
OPERABILITY of the Undervoltage and Shunt Trip circuits for the Manual
Reactor Trip function. The test shall alsy verify the OPERABILITY of the
Sypass Breaker trip circuit,

(17)  Local manual shunt trip prior to placing breaker in service. |

(18) Automatic Underve!ltage Trip.

CALLAWAY « UNIT ! 3/4 3122 smenament No. JD, .28 %
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRURENTATION TRIP SETPOINTS

TOTAL

FUNCTIONAL URIT ALLOWANCE (TA)

6. Auxiliary Feedwater (Continued)

d. Steam Generator Hater
Level Low-lLow {Continued)

1) Start Motcr-Driven Pumps

a. Yessel AT Eguivalent 6.0
< 10% RI?
Tessel AT (Power-1)

Coincident with

Steam Generztor Water 20.2
Level Low-Low (Adverse
Containment Environment )

and

Contaimment Pressure - 2.8
Favirommental Allowance
Modifier

OR

Steam Generator Hater 14.8
Level Low-low (Mormal

Contaimnment Environment)

With a Time Delay, (t)

TABLE 3.3-4 (Continued)

2.72
238

17.58

0.7

12.18

SENSOR
ERROR

{5)

/.65

20

2.0

2.0

TRIP
SETPOINT

< Vessel AT
fquivalent o
10% RTP

> 20.2% of Marrow
Range Instrument

Span

< 1.5 psig

> 14.8% of Narrow
Range Instrument
Span

< 232 seconds

ALLOWABLE
~ YALUE

< Vessel al
Equivalent to
34-8% RTP

/2.9%

> 18.41 of Narrow
Range Instrument

Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 240 seconds
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMEZZATION TRIP SETPOINTS

TOTAL
FUNCTIONAL UNIT RLLOMANCE (TA)
6. Auxiliary Feedwater (Continued)
d. Steam Generator Water | evel
Low-Low (Continued)
1) Start Motor-Driven Pumps
{Continued)
b. 10% RTP < Vessel al 6.0

Equivalent < 20% RTP
Vessel AT (Power-2)

Coincident with

Steam Generator Water 20.2
Level Low-Low (Adverse
Containment Environment)

and
Containment Pressure- 2.8

Envirommental Aliowance
Modifier

Steam Generator Water 14.8
Level Low-1ow {Normal
Containment Environment)

Hith a Time Delay, (t)

17.58

6.7

12.18

SENSOR
ERROR  TRIP
{5)  sevPoInT
1.45

248 < Vessel aT
Equivalent to
20% RTP

2.0 > 20.2% of Narrow
Range Instrument
Span

2.6 < 1.5 psig

2.0 > 14.8% of MNarrow
Range Instrument
Span

< 122 seconds

ALLOWABLE
_VALUE _

< Vessel a7
Fquivalen’ :
24-9% R’
23.9%

> 18.4% of Narrow
Range Instrumer:
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 130 seconds




TABLE 3.3-4 (Continued)

ﬁ; ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS
';‘ SENSOR
> TOTAL ERROR TRIP ALLOKABL £
= FUNCTIONAL UNIT ALLOMANCE (TA) 2 (S)  SETPOINT _VNLUE
= 6. Auxiliary Feedwater (Continued)
—4
= d. Steam Generator Water level
Low-Low {(Continued)
2) Start . Turbine-Driven
Pump
2. T2 /.65
a. Vessel AT Equivalent 6.0 238 24 < Vessel AT < Vessel AT

< 10% RYP fquivalent to Fquivalent to
w Vessel AT (Power-1) 102 RTP +4-6% RIP
S /3.9,
w Cotricident with
~
o Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow > 18.4%1 of Narrow
Lo Level Low-Low {Adverse Range Instrument Range Instrument

Containment Environment) Span Span

and

Containment Pressure - 2.8 o.n 2.0 < 1.5 psig < 2.0 psig
z Environmental Allowance B
3 Modifier
3 or
-
z Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrew > 13.0%1 of Narrow
- Level Low-Low (Normal Range Instrument  Range Instrument
2 Contaimment Environment) Span Span

With a Time Delay, (t)

< 232 seconds

<« 2410 seconds
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TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS
SENSOR
TOTAL ERROR TRIP ALLOWAB: £
FUNCTIONAL UNIT ALLOWANCE (TA) 2 (S)  SETPOINT _ VALUE
6. Auciliary Feedwater (Continued)
d. Stewm Generator Water Level
Low-Low (Continued)
2) Start Turbine-Driven
Pump {Continued) !
2.7 lés
b. 10% RTP < Vessel a¥ 6.0 238 20 < Vessel al < Vessel al l
Equivalent < 201 RIP Equivalent to Equivalent to
Vessel aT (Power-2) 20% RTP 24.0%-RTP
229+
Coincident with
Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow > 18.4% of Narrow
Level Low-Low (Adverse : Range Instrument Range Instrument
Containment Environment) Span Span
And
Containment Pressure - 2.8 0.7 2.0 < 1.5 psig < 2.0 psig
Envirommental Allowance
Modifier
(1]
Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrow > 13.0% of Narrow
Level Low-Low (Normal Range Instrument Range Instrument
Containment Environment) Span Span
With a Time Delay, (t) < 122 seconds < 130 seconds

e el
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ATTACHMENT 5

DRAFT FSAR REVISIONS
FOR

RTD BYPASS ELIMIUWATION

Table 3.11(B)=3 Sheets 41, 42, 43
Table 3.11(B)~7 Sheet 3
Figure 5.1-1 Sheet 1

Figure 5.1-2 and Notes
(Sheets 1, 2)

Pages 5.4~24 through 5.4-27
Insert A
Insert B

Pages 7.2-13, 7.2-14, 7.2-34, 7.2=-35
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TABLE 3.11(B)-3 (Sheet 41)

&)

e

1%
1
1
15

jt
16
16
16
16
16

c R SR
B O 06 § &

COMPONENT LOCATION SPEC. 0 & C L L MO ACCIDENT ENVIRONMERT

NUMBER DESCRIPTION ROOM NUMBER c S, A 3 B EW T P R B sP R
BB-SBBOSA RTD CL Loop 1 2000 ¥ 725 3 3 P N1 B B | T N 1
BB-SBBOSB RTD CL Loop 2 2000 ¥ 725 $ 3 » m B B B T M 1
BR-SBBOSC RTD CL Loop 2 2000 ¥ 725 Sl SHE S WRsr WS TR - O AR - 1
BB-SBBOSD RTD CL Loop 2 2000 ¥ 725 3 2 3 N1 B B 2 RN R H
BB-TBBO3 Pressurizer 2000 M 713 g -3 0 N8 B R R B
BB-T/C-XXXX RV Core Subcooling Menitor Thermocouples (50) 2000 W (ESE-438) A= RN R B R
B3-T/C-XXX RV Core Subcool. Mon. Thersocoup. Commectors (50) 2000 W (ESE-43B) 458 -0 B8 B 8 %
BB-TIC-XX!X 3re Subcool. Mon. TC Splices (50) 2000 ¥ (J-1034) A A D T B B T W N
B83- TE-O!]OM:RSASM Leg RTD Memy¥ Temp Ele (!ntta led Spare) 2201 S8 27 t - & 90 BN B B N -R-B 8
BB-TE—O&]OM"ES Bot Leg RTD Ment€ Temp Ele\ﬂlmtalled Spare) 2201 HAESE5-{ 1027 W S R SR - SHE S Tl S
BB-TE-0410B  RCS Cold Leg RTD -Ment¥ Temp Ele.&l:ij"ed Spare) 2201 H-4E5E=53 [ 1027 c 2 P 71 B B 27 T N
BB-TE-O!]OB ‘gold Leg RTD Man+é-Tesp EleV(Installed Spare) 2201 sy [ 1027 £ s 9 B B W 2 .2 =B 8
BB- TE-OQ‘IMVRCS Hot-Leg RTD Memifeid Temp Element lmp 1 eﬁg‘ RS- 027 X X t- 4 P 1 B B 2 B N
BB-’E-(MI]U’ &S Bot-Leg RTD Mamifeid-Temp Elepent Loop l v SHHE-sr L 027 X X c 2 » 1 BN T2 B R
BR-TE-041]1B  RCS Cold-Leg RTD Menifeld-Temp Elesent Loop 1 2201 HPEELy (027 ¥ X g 4.2 . B BB B T B
BB-TE-04118  RCS Cold-leg RTD Memifold-Tem; Element Loop 1V 2201 -5 27 X X ¢t 4 P 1 B F T R N
BR-TE-0413A RCS Bot-Leg Temperature Elesent (WR) Loop 1 2203 ¥ (EE-8) 2 K A 8" B B % 12 B W
BB-TE-0413F  RCS Bot-Leg Temperature Element (WR) Loop 1 2201 ¥ (ESE-6) I X P 4 P 1 B B 11 T W
BB-TE-04138  RCS Cold Leg Temp Elepent (WR) Loop ! 2201 W (ESE-6} I X P 4P n B BN 1 17 N
BB-TE-0413B  RCS Cold Leg Temp Element (WR) Loop 1 2201 W (E-8) R L5 ¥ 85w ‘BB @ B

16
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TABLE 3.11(B)-3 (Sheet 42)

(4)

1%
16
16
6
16
16
16
16

i6
16
16
6

SETDN  CATEGORY
C L W &
I 0 0 5 1
COMPONENT LOCATION  SPEC. . 4 & & 3 ACCIDENT ENVIRONMENT
NagER  A2R3 DESCRIPTION ROOM NUMBER  NUMBER SRk TRET SN ol S b NedW San S GEIE R
-rBW IS ot Leg XID Memst-Temp Ele (installed Spare) 2201 #BEo a7 t 4 N B B B B ©B
B TH-OL20M VRS Bt Leg FTD Menéé-Tesp Elevilnstaliod Spare) 2201 S [ 10277 Cc A D N B B M R M 8
BB-TE-OR20B KIS Cold Leg FID MemtéTenp Eie (Installed Spare) 220 B [ /027 C A 0 N B B R T oMW
BB-TE-0R208 KOS Cold Leg RTD anstTesp ElewCinstalled Spare) 220 B C A DM B B B m oW 8
ss-ra-oazm;amigotugmwr@ Hleset loop2, 200 samersrma7l I C A D M B % WM T M
BB-TE-0421A1 VRCS Bot Leg RTD Memifeid Temp Element loop 2 v 2201 S@Brr:7l X C A D M B %W T T 1
BB-TS-04218  RCS Cold Leg RTD Mamidetd Temp Element Loop 2 .,....fﬁl N@EH 278 X C A D T B O T T M
BB-TE-04218  RCS Cold Leg RTD Memidetd Temp Element Loop 2 v s@e a7l I C A D M B B M M W
BB-TE-0A23 RS Bot Leg Temp Elesent (MR) Loop 2 201 W (ESE-6) I I £ A D T N W WM T MW
BB-TE-0423A RCS Bot Leg Temp Element (WR) Loop 2 2201 ¥ (B8 I I A A DT B B R OB M
PB-TE-04238  RCS Cold Leg Temp Element (WR) Loop 2 2201 W (BSE-6) 1 1 A 0P N B B M U M
BB-TE-OA23 K5 Cold g Tep Element O icop 2 2201 ¥ (EE-8) 1 I 4 A DN B B T B M
$B-TE-OA30AF ;zmsnot Leg FID oms: Temp Bl Instaljed Srare) 220 BB 1037 C A DTl B B TR TR M 8
BB-TE-O30M ¥ 1o Hot. Leg RID Mesis-Yeap EISVtiastallcd Spare) 2200 BB [ p27 C A DM B B B R MW
BE-TE-OKB RS Cold Leg RTD Hens-Teap Ele (Instaljed Spare) 220 BB [ 1027 t 4 P B B B B n
BB-TE-OKXB S Cold Leg KTD-emst Temp Elev(installed Spare) 2201 Sy [ 1037 ¢C A 0 N B B m B N 8
sa-ramam;mgs fot. Leg KD Nensfore Teap Slemet loop 3 200 S@mslw?l ¥ € A D T B B T T W
BB-TE-0431A1Y KCS Bot Leg RD-Mewifeid Temp Element Loop 3 v 2201 wamerrm7 1 X C A D T B B T T M
BB-TE-O431B RS Cold Leg RTD-Manifoid Temp Element loop 3 2201 S$EESHIT Y X C A D T B n m on
BB-TE-04318  RCS Cold Leg RTD Menifeid Temp Element loop 3v  220) #EHIe271 I C A D T B B TN M M
Rev. 042
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TABLE 3.11(B)-3 (Sheet 43)
W
SEUTDN CATEGORY
ey TR
I 9 © % B
COMPONENT LOCATION  SPEC. 0 L € L L NORM _ ACCIDENT ENVIRONMENT
NUMRER DESCRIPTION ROOM NUMBER NUMBER R rNE M o SEe A4 OF DWW UWE SN R
BB-TE-0433F RCS %ot Leg Temperature Element (WR) Loop 3 2201 ¥ (EE-8) I 2 & 2 » A B B R B D
BB-TE-0433F  RCS Hot Leg Temperature Element (WR) Loop 3 2201 ¥ (ESE-6) T Rl T RN g AR T ol SR
BB-TE-04338  RCS Cold Leg Tesperature Elesent (WR) Loop 3 2201 W (ESE-6) I 5 4 & B B B R Tm-B
RB-TE-04338 ”n% Cold Leg Temperature Element (WR) Loop 3 2201 W (EE-8) &R0 -8 BB -8B ¥ R
Bs-rs-ouon" RCS ‘Pt Leg RTD #anif Temp smt Led Spare) 2201 S-B5E5r I /027 ¢k R B R N R
BB- rs-ouou' acs ot Leg RTD Memtf-Temp Eie¥(installed Spare) 2201 gy O 1027 c 4 » 1 R B B 7 B -
BB-TE-0440B  RCS Cold Leg RTD Memif Temp Ele’(“l'l:s.&}:d Spare) 2201 HimEEsy 1227 e 4 s B B B B B N
m—n—ouos l':i;:o;d Leg RTD Manié Temp EleV(Installed Spare) 2201 - 1027 t 4 3B B B B B D a
Ba—rz-oummmggm Leg RTD Masifeid-Temp Element Loop 4, e% HaEerS/e27% X C A D T B B T M M
BB-TE-O441A1 ¥ RCS Bot Leg RTD Manifeld-Tesp Elesent Loop ¢ ¥V 2201 HEESrS027Y X € A D T B3 B M T M
BB-TE-0441B  RCS Cold leg RTD Manifeid Temp Element Loop bmﬁ‘ H@psrr/e27Y X € A D T B3 P T MW N
ER-TE-0441B  RCS Cold Leg RTD Mamifold Temp Element loop # ¥ 2201 HE-HJS/027% ¥ € A D T B B T WM N
BR-TE-04434  RCS Hot Leg Temperature Elepent (WR) Loop ¢ 2201 W (ESE-6) 11T 4 A% B B B M B R
BB-TE-0443F RCS Hot Leq Temperature Elepent (WR) Loop 4 2201 W (EE-8) A OFE T ER P Sk B TH R AG
BB-TE-04438  RCS Cold Leg Temperature Elesent (WR) Loop 4 2201 W (ESE-6) I 2 2 2 % 0 B B I u 2R
BB-TE-04438  RCS Cold Leg Temperature Element (WR) Loop 4 2201 W (HE-2) - F & 3.9 "R "'B S 8 BN
BB-TE-1313  RVLIS Head lmpulse Line Temp Element 2000 W (ESE-428) A A8 B B B . B T2 B
BB-TE-1314  RVLIS Bead Impulse Line Temp Element 2000 W (ESE-42h) i 2 P B B B RN T N
BB-TE-1317  RVLIS Seal Impuise Line Temp Elepent 2000 W (ESE-423) i AP N B B B 1 N1
BB-TE-1318  RVLIS Seal Impuise Line Temp Element 2000 ¥ (ESE-421 i 32 ¥ B B B B 1 B
0L-2

g7
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TABLE 3.11(B)-7 (Sheet 3)

SPECIFICATION DESCRIPTION
é M236 Motor-Operated Butterfly Valvees (1)
7? M237-1 Butterfly Valves (Limitorque) (OC)
: M237-2 Butterfly Valves (Limitorgue) (IC)
i M237-3 Butterfly Valves (Bettis)
f M612 Room Coolers
% M619.3 Hydrogen Mixing Fans
j M620 Containment Cocling Fans
i M627A Dampers
i M628 Steam Isolation Valves
§ M630 Feedwater Isolation Valves
; S/027 Narrow Kange KCS
i W(AE2) Large Pump Motors
@ W(AE3) Canned Safety-Related Pump Motors (1)

W(ESE-01A)~-1 Pressure Transmitters (A) (Barton-IC)
W(ESE-OlA)-2 Pressure Transmitters (A) (Barton-0C)
{ W(ESE-01B) Pressure Transmitters (A) (Veritrak)
W(ESE-01C)~-1 Pressure Transmittere (A) (Tobar-IC)

W(ESE-01C)~-2 Pressure Transmitters (A) (Tobar-0C)

W(ESE-O3A) D.P. Transmitters (A) (Barton)
W(ESE-03C) D.P. Transmitters (A) (Tobar)
W(ESE-04A) D.P. Transmitters (B) (Barton)
W(ESE~04D) D.P. Transmitters (B) (Rosemount)
=W ESE-O5)—RTDs—tbypees)—
W(ESE-06) RTDs
V(ESE-08) Excore Neutron Detectors (power range) (1)

Rev. OL-0
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NOTES TO FIGURE 5.1-2

Mode A Steady State Full Power Operation

Pressure Temperature Flow d
Location  Fluid (psig) (F) gpm'?’ 1b/hr(2) Volume

;| Reactor 2,235.0 616. 110,250 36.7125
coolant

Reactor 2:233. ; v 36.6792
coolant

Reactor ; ' ; 36.6792
coolant

Reactor - 9. 36.7403
coolant

Reactor . 9, 36.7428
coolant

Reactor
coolant

‘-ﬁiil———aeﬂeeer~——

B

.- -
TN OOT

B et aosss ol

Reactor See Loop #1 Specifications
coolant

Reactor See Loop #1 Specifications
cocolant

Reactor See Loop #1 Specifications
coolant

Reactor
coolant

Reactor
coolant

Reactor
coolant
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NOTES TO FIGURE 5.1-2 (Sheet 2)

Pressure Temperature Flow .
Location Fluid (psig) (F) gpm't) 1b/nr(2) Volume
40 Steam 2,235.0 652.7 - - 720
41 Reactor 2,235.0 652.7 B - 1,080
coolant
42 Reactor 2,235.0 652.7 2.5 0.0008 -
coolant
43 Reactor 2,235.0 652.7 249 0.0008 - ]
coolant o
44 Steam 2,235.0 652.7 0 0 -
45 Reactor 2,235.0 {652.7 0 0 Minimize
coolant
46 Nz 3.0 120 0 0 -
47 Reactor 2,235.0 $652.7 0 0 Minimize
coolant
48 N, 3.0 120 0 0 - @
49 N2 3.0 120 0 0 -
50 N2 3.0 120 - - 450
51 Pres= 3.0 120 - - 1,350
surizer
relief tank
water
52 Steam/H, 2,235.0 559 0 4] -
53 Reactor 30 120 0 0 -
coolant
54 Reactor 50 170 0 0 -
coolant
(1) At the conditions specified.
(2) x 10°.
bl )y
Rev. OL=0
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Class 1 formula of Paragraph NB-3641.1(3) with an allowable
stress value of 17,550 psi. The pipe wall thickness for the
pressurizer surge line is Schedule 160. The minimum pipe bend
radius is 5 nominal pipe diameters, and ovality does not exceed
6 percent.

All butt welds, branch connection nozzle welds, and boss welds
are of a full penetration design.

Processing and minimization of sensitization are discussed in
Section 5.2.3.

Flanges conform to ANSI B16.5.
Socket weld fittings and socket joints conform to ANSI Bl16.11.

Inservice inspection is discussed in Section 5.2.4.

5.4.3.2 Design Description

The RCS piping includes those sections of piping interconnect-
ing the reactor vessel, steam generator, and reactor coolant
pump. It also includes the following:

a. Charging line and alternate charging line from the
system i1solation valve up to the branch connections on
the reactor coolant loop

b. Letdown line and excess letdown line from the branch
connections on the reactor coolant loop to the system
isolation valve

c. Pressurizer spray lines from the reactor coolant cold
legs to the spray nozzle on the pressurizer vessel

d. Residual heat removal lines to or from the reactor
coolant loops up to the designated check valve or
isolation valve

e. Safety injection lines from the designated check valve
to the reactor coolant loops

f. Accumulator lines from the designated check valve to
the reactor coolant loops

—F——Resretance—temperature detector-manifoid-bypass—lieep—
—————PipiRg—

Rev. OL=0
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|5nha Loop fill, loop drain, sample*, and instrument* lines
to or from the designated isolation valve to or from
the reactor coolant loops

A. %~ Pressurizer surge line from one reactor coolant loop
hot leg to the pressurizer vessel inlet nozzle

/. %= Resistance temperature detector scoop element, pres-
surizer spray scoop, sample connection* with scoop,
reactor coolant temperature element installation boss,
and the temperature element,well itself

thermp

J+%= All branch connection nozzles attached to reactor

coolant loops

k. 4~ Pressure relief lines from nozzles on top of the pres-
surizer vessel up to and through the power operated
pressurizer relief valves and pressurizer safety
valves

-/mih Seal injection water lines to the reactor coolant pump
to the designated check valve (injection line)

M. = Auxiliary spray line from the isolation valve to the
pressurizer spray line header

n. e+ Sample lines* from pressurizer to the .solation valve

¢. ¢~ Reactor vessel head vent lines* to the isolation
valves

Principal design data for the reactor coolant piping are given
in Table 5.4-5,

Details of the materials of construction and codes used in the
fabrication of reactor coolant piping and fittings are discussed
in Section 5.2.

The reactor coolant piping and fittings which make up the loops
are austenitic stainless steel. Pipe and fittings are cast,
seamless without longitudinal or electroslag welds, and comply
with the requirements of the ASME Code, Section II (Parts A and
C), Section III, and Section IX. All smaller piping which is
part of the RCS, such as the pressurizer surge line, spray and
relief line, loop drains and connecting lines to other systems,

* Lines with a 3/8-inch (liquid service), 3/4-inch (steam
service), or less flow restricting orifice qualify as
Safety Class 2. In the event of a break in one of these
Safety Class 2 lines, the normal makeup system is capable
of providing makeup flow while maintaining pressurizer
water level.

Rev. OL-0
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are also austenitic stainless steel. The nitrogen supply line
for the pressurizer 1elief tank is carbcn steel. All joints
and connections are welded, except for the pressurizer code
safety valves, where flanged joints are used. A thermal sleeve
is installed on the pressurizer spray line nozzle.

All piping connections from auxiliary sy-tomgaro above the
horizontal centerline of the reactor coolant piping, with the
exception of:

Residual heat removal pump suction lines, which are 45
degrees down from the horizontal centerline. This
enables the water level in the RCS to be lowered in
the reactor ccolant pipe while continuing to operate
the residual heat removal system, should this be
required for maintenance.

Loop drain lines and the connection for temporary
level measurement of water in the RCS during refueling
and maintenance operation.

The differential pressure taps for flow measurement,
which are downstream of the steam generators of the
first 90-degree elbow.

The pressurizer surge line, which is attached at the
horizontal centerline.

Seoeps
Two of the three 4apeYin each resistance temperature
detector hot leg connection.

The hot leg sample connections, the loop 3 thermowell,
and the loop 4 boron injection tank injection connec=-
tion, all located on the horizontal centerline.

Penetrations into the coolant flow path are limited to the
following:

a.

The spray line inlet connections extend into the cold
leg piping in the form of a scoop so that the velocity
head of the reactor coolant loop flow adds to the
spray driving force.

The reactor coolant sample system taps protrude into
the main stream to obtain a representative sample of
the reactor coolant.

The hot leg b¥paee connections to the resistance
temperature detectors have scoops which extend into
the reacter coolant to collect a representative
temperature sample for thqdresistance temperature
de teC LOLS, Matvtdod-a- indtvidual bt /t7

Rev. OL-0
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d. The wide range temperature detectors are located in

("' resistance temperature detector wells that extend into
both the hot and cold legs of the reactor coolant
pipes.

ey TNSERT A

Signals from the temperature detectors are used to compute the
(‘ reactor coolant AT (temperature of the hot leg, Thot' minus the

temperature of the cold leg, Tcold) and an average reactor

coolant temperature (T ). The Tav for each loop is indi-

avg
cated on the main control board.

g

$.4.3.3 Design Evaluation

Piping load and stress evaluation for normal operating loads,
seismic loads, blowdown loads, and combined normal, blowdown,
and selismic loads 1s discussed in Section 3.9(N).

Rev., OL~0
5.4-27 6/86
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One hot leg and one cold leg temperature reading are provided
from each coolant loop to use for protection. Narrow range,
thermowell-mounted Resistance Temperature Detectors (RTDs) are
provided for each coolant loop. In the hot legs, sampling scoops
are used because the flow is stratified. That is, the fluid
temperature is not uniform over a cross section of the hot leg.
One dual element RTD is mounted in a thermowell in each of the
three sampling scoops associated with each hot leg. The scoops
extend into the flow stream at locations 120° apart in the cross
sectional plane. Each scoop has five orifices which sample the
hot leg flow along the leading edge of the scoop. Qutlet ports
are provided in the scoops to direct the sampled fluid psst the
sensing element of the RTDs. One of each of the RTD's dual
elementes is used while the other is an installed spare. Three
readings from each hot leg are averaged to provide a hot leg
reading for that loop.

One dual element RTD is mounted in a thermowell associated with
each cold leg. No flow sampling is needed because coolant flow
is well mixed by the reactor coolant pumps. One RTD element is
used while the other is an installed spare.

The thermowells are pressure boundary parts which completely
enclose the RTD. They have been shop hydrotested to 1.25 times
the RCS design pressure. The external design pressure and
temperature are the RCS design temperature and pressure. The
RTD is not part of the pressure boundary. The scoop, thermowell,
and thermowell/scoop assembly have been analyzed to the ASME
Boiler and Pressure Vessel Code, Section Il1Il, Class 1. The
effects of seismic and flow-induced loads were considered in the
design,
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b. Blocks of reactor trips at low power

Interlock P~7 blocks a reactor tiip at low power
(below approximately 10 percent of full power) on a
low reactor coolant flow in more than one loop,
reactor coolant pump undervoltage, reactor coolant
pump underfreguency, pressurizer low pressure or
pressurizer high water level. See Figure 7.2-1
(Sheets 5 and 6) for permissive apnlications. The
low power signal is derived from three out of four
power range neutron flux signals below the setpoint
in coincidence with two out >f two turbine impulse
chamber pressure signals below the setpoint (low
plant load). See Figure 7.2-1 (Sheets 4 and 16) for
the derivation of P-7.

The P-8 interlock blocks a reactor trip when the
plant is below approximately 50 percent of full
power, on a low reactor coolant flow in any one loop.

The block action (absence of the P-8 interlock signal)
occurs when three out of four neutron flux power

range signals are below the setpoint. Thus, below
the P-8 setpoint, the reactor has the capability to
operate with one inactive loop and trip will not

occur until two loops are indicating low flow. See
Figure 7.2-1 (Sheet 4) for derivation of P-8 and

Sheet 5 for applicable logic.

Interlock P~9 blocks a reactor trip following a
turbine trip below 50 percent power. See Figure
7.2=-1 (Sheet 16) for the implementation of the P-9
interlock and Sheet 4 for the derivation of P-9.

7.2.1.1.4 Coolant Temperature Sensor Arrangement
INJERT £ —>

Rev. OL=-0
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One hot leg and cne cold leg temperature reading are provided
from each coolant loop to use for protection. Narrow range,
thermowell-mounted Resistance Temperature Detectors (RTDs) are
provided for each coolant loop. In the hot legs, sampling scoops
are used because the flow is stratified. That is, the fluid
temperature is not uniform over a cross section of the hot leg.
One dual element RTD is mounted in a thermowel. in each of the
three sampling scoops associated with each hot leg. The scoops
extend into the flow stream at locations 120° apart in the cross
sectional plane. Each scoop has five orifices which sample the
hot leg flow along the leading edge of the scoop. Outlet ports
are provided in the scoops to direct the sampled fluid past the
sensing element of the RTDs. One of each of the RTD's dual
elements is used while the other is an instelled spare. Three
readings from each hot leg are averaged to provide a hot leg
reading fer that loop.

One dual element RTD is mounted in a thermowell associated with
each cold leg. No flow sampling is needed because coolant flow
is well mixed by the reactor coolant pumps. Ae is the case with
the hot leg, one element is used while the other is an installed
gpare.

Certain control signals are derived from individual protection
channels through isolation cards. The isolation cards are
classified as a part of the protection system. The rod control
system uses the auctioneered (high) value of four isolated T-AVG
signals.

The RTDs are a fast response design which conform to the
applicable IEEE standards and 10 CFR 50.49 requirements.
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7.2.1.1.5 Pressurizer Water Level Reference Leg Arrangement

The design of the pressurizer water level instrumentation
employs the usual tank level arrangement, using differential
pressure between an upper and a lower tap on a column of
water. A reference leg connected to the upper tap is kept
full of water by condensation of steam at the top of the leg.

7.2.1.1.6 Analog System

The analog system consists of two instrumentation systems - the
process instrumentation system and the nuclear instrumentation
system,

Process instrumentation includes those devices (and their
interconnection into systems) which measure temperature,
pressure, fluid flow, fluid level as in tanks or vessels, and
occasionally physiochemical parameters, such as fluid con-
ductivity or chemical concentration. Process instrumentation
specifically excludes nuclear and radiation measurements. The
process instrumentation includes the process measuring devices,
power supplies, indicators, recorders, alarm actuating devices,
controllers, signal conditioning devices, etc., which are
necessary for day-to-day operation of the NSSS, as well as for
monitoring the plant and providing initiation of plant pro-
tective functions.

The primary function of nuclear instrumentation 1s to protect
the reactor by monitoring the neutron flux and generating
appropriate trips and alarms for various phases of reactor

Rev. OL=0
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cilator. Such protective actions are indicated and

Any reactor trip will actuate an alarm and an annun=- m
identified down to the channel level.

Alarms and annunciators are also used to alert the
operator of deviations from normal operating conditions
s0 that he may take appropriate corrective action to
avoid a reactor trip. Actuatioen ~f any rod stop or
trip of any reactor trip ~iannci « 1l actuate an

alarm.

u. System repair

The system is designed to facilitate the recognition, (7"
location, replacement, and repair of malfunctioning
components or modules. Refer to the discussion in
item j above.

-

7.2.2.3 Specific Control and Protection Interactions

7.2.2.3.1 Neutron Flux

Four power range neutron flux channels are providea ior overpower
protection. An isolated auctioneered high signal is derived

by auctioneering the four chanuels for automatic rod control.

If any channel fails in such & way as to produce a low output,

that channel is incapable of proper overpower protection but }
will not cause control rod movement because of the auctioneer. \
Two=-out-of-four overpower trip logic will ensure an overpower

trip i{ needed, even with an independent failure in another

channel.

In addition, channel deviation signals in the control system
will give an alarm if any neutron flux channel deviates
significantly from the average of the flux signals. Also, the
control system will respond only to rapid changes in indicated
neutron flux; slow changes or drifts are compensated by the
temperature control signals. Finally, an overpower signal
from any nuclear power range channel will block manual and
automatic rod withdrawal. The setpoint for this rod stop is
below the reactor trip setpoint.

7.2.2.3.2 Coolant Temperature }/
rarrmw range wiae range
The accuracy of theVresiStance temperature| detector (RTD)
temperature measurements is demonstrated during
plant startup tests by comparing temperatufe measurements from +hesre
nmmbiieaea-deep RTDs with one another as well as with tho
temperature measurements cbtained from the¥RTD located in the
hot leg and cold leg piping of each loop. The comparisons are
done with the reactor coolant system in an isothermal condition.
The linearity of the AT measurements obtained from the hot leg
and cold leg dypass-deoep- RTDs as a tunction of plant power 1is @
also checked during plant startup tests. The absolute value

Rev. OL~-"
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of AT versus plant power is not important, per se, as far as
reactor protection is concerned. Reactor trip system setpoints
are based upon percentages of the indicated AT at nominal full
power rather than on absolute values of AT. This is done to
account for loop differences which are inherent. The percent AT
scheme 1s relative, not absolute, and therefore provides

better protective action without the reguirement of absolute
accuracy. For this reason, the linearity of the AT signals as
a function of power is of importance rather than the absolute
values of the AT. As part of the plant startup tests, the
Liipabe-doop RTD signals will be compared with the core exit
thermocouple signals.

Reactor control is based upon signals derived from protection
system channels after isolation by isolation amplifiers such
that no feedback effect can perturb the protection channels.
Since control is based on the averaige temperature of the loop
with the highest temperature, the control rods are always

moved based upon the most pessimistic temperature measurement
with respect to margins to DNB. A spurious low average temper~
ature measurement from any loop temperature control channel
will cause no control action. A spurious high average temper-
ature measurement will cause rod insertion (safe direction).

—a—Prror-to-restorihg -temperature-channels—to-normal—
SR : St : ;
————yaives-whenever-a-bypass-loop-has-been-out—-of -service—

b- Lads A
—er—Following any-bypass—loop-—ltow-—flew-alarm—{(see—above)—

nmpddevsrowm Bhannel deviation signals in the control system
will give an alarm if any temperature channel deviates signi-
ficantly from the auctioneered (highest) value. Automatic rod
withdrawal blocks and turbine runback (power demand reduction)
will also occur if any two out of the four overtemperature or
overpower AT channels indicate an adverse condition.
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