


po.

ap.

vose Equivalent 1-131

Dose Equivalent 1-131 shall be that concentration of 1-131 (microcurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic
mixture of 1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The
thyroid dos2 conversion factors used for this calculation shall be tho:e
listed in Table 111 of TID-14844, “"Calculation of Distance Fattors for Power
and Test Reactor Sites."

E_-_Average Disintegration Energy

£ shall be the average (weighted in proportion to the concentration of each
radionuclide in the reactor coolant at the time of sampling) of the sum of
the average beta and gamma en:rgies per disintegratien (in MeV) for
isotopes, other than iodines, with half lives greater thu. 15 minutes,
making up at least 95% of the total non-iodine activity in the coolant.

| Unit 1 - Amendment No. 71 15.1-6
| Unit 2 - Amendment No. 76 April 4, 1983



15.3.5 INSTRUMENTATION SYSTEX

Operational Safety Instrumentation

Applicability: Applies to plant instrumentation systems.

Objectives: To provide for automatic initiation of the Engineered Safety
Features in the event that principal process variable limits are exceeded, and to
delineate the conditions of the plant instrumentation and safety circuits
necessary to ensure reactor safety.

Specification:

A, The Engineered Safety Features initiation instrumentation setting limits
shail be as stated in Table 15.3.5-1.

B. For on-line testiry or in the event of a sub-system instrumentation channel

failure, plant operation at rated power shall be permitted to continue in
accordance with Tables 15.3.5-2 through 15,3.5-4.

ok In the event the number of channels of a particular sub-systen in service
falls below the limits given in the column entitled Minimum Operable
Channels, er-Minimum-Degree—of -Redundancy—-cannot—be—achieved; operation
shall be limited actording to the requirement shown in Tables 15.3.5-2
through 15.3.5-4, Operator Action when minimum operable channels
unavailable.

D. The post-accident monitoring instrumentation channels in Table 15.3.5-5
shall be operable, In the event the number of channels in a particular
sub-system falls below the minimum number of operable channels given in
Column 2, operation and subsequent cperator action shall be in accordance
with Column 3. This specification is not applicable in tle cold or
refueling shutdown conditions.

Pasis: Instrumentation has oeen provided to sense accident conditions and to
initiate uperation of the Engineered Safety reatures(l).

Unit 1 - Amendment No. 92 15.3.5-1 August 7, 1985
Unit 2 - Amendment No. 96
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TABLE 15.3.5-2
INSTRUMENT CONDITIONS FOR REACTOR TRIP

1 2 3 4
TOTAL NO. OF MINIMUM PERMISSIBLE
NO. OF CHANNELS OPERABLE BYPASS

CHANNELS TO TRIP  CHANNELS CONDITIONS

1 Manual 2 1 1
i Nuclear Power Range
I a. low setting 4 2 3= 2 vf 4 channels
f greater than 10%
i full power (low
- setting oaly)
k. high setting 4 2 3"

e Nuclear Flux
| Intermediate Range 2 1 1 2 of 4 channels
! greater than 10%
E full power
4. Nuclear Flux Source 2 1 1 1 of 2 interme-
| Range diat= range
| channels greater
| vnan 10" amps.
5. Overtemperature Delta T 4 2 3"
i o
] 6. Overpower Delta T G 2 3
|

Low Pressurizer Pressure 4 2 3"
| 8. Hi Pressurizer Pressure . S 2"
i

9. Hi Pressurizer 3 2 - 3

[ Water Level

OPERATOR ACTION IF CONDITIONS

B: in hot shutdown in 8 hours

Be

Be

¥

5 8 8 F ¥

in

in

in

in

in

in
in

in

hot

hnt

hot

hot

hot
hot
hot
hot

hot

shutdown

shutdown

shutdown

shutdown

shatdown
shutdown
shutdown
shutdown

shutdown

in 8 hours

in

in

in

in
in
in
in

in

hours

hours

| hours

hours
hours
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TAB,E 15.3.5-2 (continued)

1 4 .3 4
TOTAL NO. OF MINIMUM PERMISSIBLE
NC. OF CHANNELS OPERABLE BYPASS
FUNCTIONAL UNIT CHANUELS TO TRIP  CHANNELS CONDITIONS
RCP Breaker Open
Positicn
{>50% full power) 2 1 2
{10 - 50% ful! power;} 2 2 2
Reactor Trip Breakers 2 1 2 Rk

OPERATOR ACTION IF CONDITIONS
OF COLUMN 3 CARNOT BE MET

Be in hot shutdown in 8 hours
Be in hot shutdown in 8 hours
Be in hot shutdown in 8 hours

One additional channel may be taken out of service for low power physics testing.

When block condition exists, maintain normal operation.

If a channel is determined to be incperable, resulting in one less than the total number of channels
being cpemhle, pawet aperatim may continue if the following ~onditions are met:

number of operable channels is still satisfied.
2. m affected channel is placed in trip within 1 hour.

If minimum conditions are not met within 24 hours after reaching hot shutdown, the unit shall be in

cold shutdown within 48 hours of the event causing the unit shutdown.
When at power, one channel may be bypasse
operabl:. When the pl is y

for up to 8 hours provided that the other channel is ;
and znd withdrawal is possi®le, restore the inoperable channel

to opez:aiaale status w thin 48 rhmm or open the Reactor Trip Breakers within 1 hour.

e e B L g U Bl
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1 2 3 =
NO. OF MINIMUM PERMISSIBLE
NO. OF CHANNELS OPERABLE BYPASS OPERATOR ACTION .F CONDITIONS

NC. EHEEI_QHAL_EEL. Qééh__é§ IQ_IELE QEAEEELS QQEELIIQE& OF COLUMN 3 CANNOT BE MET

H, - . et - . = 5w A - - - T o -
seaffe—ueEer—&réve&—?ampe %s—ﬁese—?haﬁ—4e%

b. Start Turbine-Driven Pump
R Undervoltage on 4KV
Buses (AG1 & AC2; 2/each 1/each 1/each Be in hot shutdown in 8 hours®
bus bus bus™
ii. Low Low Steam Gen.
Wzter Level 3/8G 2/each 2/sc™ Be in hot shutdown in 8 hours’
8C
4. SAFETY-RELATED ELECTRICAL BUSES LOADS
a. 4 ,.16KV Buses
i. Degraded Voltage 3/bus 2/bus 2/bus™ %
ii. Loss of Voltage 2/bus 1/bus 1/buvs o
b. 480V Buses
i. Loss of Voltage 3/bus 2/bus 2/bus™ Be in hot shutdown in 8 hours’

* If minimum conditions are not met within 24 hourc after reaching hot shutdown, the unit shall be in
rold sbutdoun w1th1n 48 hours of the event causing the unit shutdown.

i etermined to h& ble, resulting in one less than the total number of

power cperation may mm4 i: m Eonmng conditions are mer:
ol A 2 i = " m\

*hx allowec prov1ded both diesel gﬂnerators are available and the associcted diesel
generator 1s operatlng and providing power to the affected safeguards bus. If these minimum
conditions are not met wirthin 7 days, the affected unit shall be placed ir hot shutdown.

LR

TABLE 15.3.% s(contxnued)

Both switches must be activated simultaneously.




KO.

3.

o

a.

)

FUNCTIOFAL UNIT

TABLE 15.3.5-4

INSTRUMENT OPERATING CONDITIONS FOR ISOLATION FUNCTIONS
1 2 3 4
TOTAL NO. OF MINIMUM PERMISSIBLE

NO. OF CHANNELS OPERABLE BYPASS
CHANNELS TOQ TRIP CHANNZLS CONDITIONS

CONTAINMENT ISOLATION

Safety Injection

See Items 1b, ¢, and d of Table 15.3.5-

Manual 2 1 1
STEAM LINE ISOLATION
Hi Hi Steam Flow with ./loop 1/either 1/iocop
loop
Safety Injection See Items 1b, ¢, and 4@ of Table 15.3.5-3
Hi Steam Flow and 2/1loop 1/either 1/locp
loop
Low Tavqg with 4 2 3"

Safety Injection

See Ttems 1b, ¢, and 4 of Table 15.3.5-3

Hi Containment
Pressure 3 2 2"

Manual

1/loop 1/1n0p 1/locp

FEZOWATER ISOLATION
Hi Steam Generator ,
Water Level 3/8G ' 2/8G z2/s6"™

Safety injection

If minimum conditions are not met within 24 hours,
place the unit in cold shutdown candltlous

See Item 1 of Table 15.3.5-3

is still satisfied.

e ke i l B
matmedm::&spwwtupmmiw

OPERATOR ACTIONS
OF COLUMN 3 CANNOT BE MET

Be

Be

&

'

Be

Be

Be

in
in

in

in

in

in
in

in

in

hot shutdown in 8 hours'

hot

hot
hot
hot
hot

0%

hot

hot

. hot

hot

shutdown

shutdown
shutdown
shutdown
shutdown
shutdown

shutdown

shutdown

shutdown
shutdown

steps shall be taken on the affected unit to

e, repulting in one less than the total number of channeis
e if the following conditions are met:

TF COSGDITIONS

in € hours’

D D S NS,

in 8 hours

in 8 hours’ ;
in 8 hours’ i
in 8 hours’ I
in & hours’
—

v

in 8 hours’

in 8 hours

in 8 hours’
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TABLE 15.
1 2
TOTAL MINIMUM
NO. OF CPERABLE
FUNCTIONAL UNIT CHANNELS CHANNELS
AFW Fump Discharge
Flowrate 3 #
AFW to Steam Generator
Plowrate 2 1
Containment High Range
Radiation 3 2
Containment Wate=r Sump Level
¥eyway (Sump A} 2 1
Containment Water SBump Level
[Sump B} Ceatipuveus—indier 2 1

o B

5-

£
>

(continued)
3

OPERATOR ACTIOCN IF CONGITIONS
QF COLUMN 2 CANNOT BE MET

If the minimum number of AFW Pump Discharge
Flowrate channels reguired to provide indication
of AFW flow to both steam generators cannot be
regtored to an operable status within 48 hours, be
in hot shutdown within (ke next twelve hours.

If operability canr  .e restored within 48 hours,
be in hot shutdo kin the next twelve hours.

If the operability cannot be restored within seven
days after failu-e, prepare a special report to be
submitted within thirty days in acccrdance with
5. 6:9:2.Dx

Op=ration may continue up to thirty days. 1f
operability cannot be restored, be in hot shutdown
within the next twelve hours.

If operability cannot be restored within 48 hours,
be in .ot shutdown within the next twelve hours.

# The minimum number of operable channels for AFW Pump Dischange Flowrate is the number of IFW
Pump Discharge Flowrate channels, in conjunction with nsumber of operable AFW co Steam
Gmmtar Flowrate channels, required to provide imicatiem of AFW flow to both steam

generators.

NOTE: The channel requirements in this table refer only to that portion of the mstamnent channel
required for post-accident monitoring. The applicable channels are list ' in FSAR Table 7.7-2.

g R - Wi

[ O S ——



NO.
10.

p B B

1'2'

14,

15'

i6.

FUNCTIONAL UNIT
Cortainment Hydrogen
Meonttors Concentration

Reactor Vessel Wide
Ranye Level

Reactor Vessel Narrow
Range Level

In-Core Thermocouples

TABLE 15.3.

1 2
TOTAL MINIMUM
NO. OF OPERABLE
CHANNELS CHANNELS

2 1
2 1
2 1

39 installed 2/core
per core gquadrant

Main #amm Line Radiatior 1/sceam 1/steam

R e

Refueling Water Storage
Tank Level

RCS Wide Range Pressure

line line

(82}

(continued)

A

OPERATOR ACTION IF CONDITIONS

oF

COLUMN 2 CANNOT BE MET

1f
be

It
be

It

operability cannot be restored within 72 hours,
in hot shutdown within the next six hours.

operability cannot be restor 4 within 48 hours,
in hot shutdown withiia *he next twelve hours.

operability cannct be restored within 48 hours,
in hot shutdown within the next twelve hours.

cperability cannot be restored within 48 hours,
in hot shutdown within the next twelve hours.

op2rabilitv cannot be restored within sever

days, prepare a specia! report to be submitted
within thirty days in acccrdance with 15.6.9.2.E.

it
be

If
be

operability cannot be restored within 48 houvs,
in hot shntdown within the next twelve hours.

operability cannot be restored within 48 hours,
in hot shutdown withir the next twelve hours.

* With only one hydrcgen monitor operable, restore an inoperable monitor with an
OPERABLE status withit 30 days or be in hot shutdown within 6 hours.

NOTE: The channel requirements in this 'able refer only to that portion of the iustrument chancel
required for post-accident monitoring. The applicabie channels are listed in FSAR Table 7.7-2.

power supply tc an

i e
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15.4.1 OPERATIONAL SAFETY REVIEW

Applicability:

Applies to items directly related to safety limits and 1imiting conditions for
operation,

Objective:

A. Instrumenta.ion shall be checked, tested and calibrated at sufficiently
frequent intervals Lo assure safe opcration.

B Eguipment and samp)ing tests shail be conducted at sufficiently frequent
intervals to assure safe operation.

Specification:

A. Calibration, testing, and checking of analog channe! and testing of logie
channel shall be performed as detailed in Table 15.4.1-1.

B. Equipment and sampling tests shall be conducted as detailed in Table
15.4.1-2.

Basis:

A Check

Failures such as blown in;trument fusez, defective indicators, faultad
amplifiers which result in "upscale" or “downscale" indication can be
2asily recognized by simple observation of the functioring of an instrument
or system. Furtizrmore, such failures are, in many cases, revealed by
alarm or annunciator action, and a check suppleme~ts this type of built=in
surveillance.

15.4.1-1



Based on experience in operation of both conventional and nuclear plant systems,
when the plant is in operation, the »inimum checking frequency of once per shift
15 deemed adequate for reactor and steam system instrumentation.

Calibration

Calibration s.."" e perfsrmed to ensure the presentation and acquisition of
accurate information.

The nuclear flux (1inear level) channels shall be calibrated at least daily
against a heat balance itandard to verify drift and effects .f changing rod
patierns.

ther channels are subject only to “drift" errors induced within the
instrumentation itself and, consequently, can tolerate longer intervals tetween
calibration. Process system instrumeniation errors induced by drift can be
#xpected to remain witnin acceptable tolerances if recalibration is performed at
intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a channel failure)
will be revealed during routine checking and testing procedures.

Thus, minimum calibration frequencies of once-per-day for the nuclear flux
(1inear level) channels, and once each refueling shutdown for the process system
channels is considered acceptable.

Testing

Experience with this type of instrumentation has show~ that the testir-
frequency as specified in Table 15.4.1-1 will assure the raquired level of
performance.

15.4.1-2



B.  The equipment testing and system sampling frequencies specified in Table
15.4.1-2 are considered adequate to muintain the status of the equipment
and systems so0 as to assure safe operation.

15.4.1-3






10.

y &

22

16.
17.

18.

319.

; CRIPTION
Steam Generator Level

Steam Generator Flow

Mismatch

Steam Generator Pressure

4KV Bus Undervoltage
-AFW pump actuation

(A01 & AO2)

-Reactor Protection actuation

4KV Bus Underfrequency (A01 & AD2)
-to Reactor Coolant Pump trip

Safeguards Bus Voltage

-Loas of 4KV
-Degraded 4KV
-Loss of 480V

120 Vac Iastrument Buses

-Turbine Autostop

Reactor Trip s:tgml m uym A

- Feedwater Isolation on SI

“MFP Trip on Safety Imjection

-MFRV Shutting on Sz

ety Injection

Accumulator Level and Pressure

Analog Rod Position

-with step counters

‘Monitoring by On-:

TABLE 15.4.1-1
CHECK

S{1)

Si{1)

S{16)

t-'n.

S(8)
§{1)

{continued)
CALIBRATE
R

R

boler B

M(1,27)
M(1)
M{1l)

M(1)
M{1,2)

M(1;
M(1)
M(1)

M{1)

M1}

M1y

F"’

M(1)

ALL
ALL
ALL
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36.

37.

38.
3%,
40.
41.

42.

43.

TABLE 15.4.1-1 {(continued)

CHANNEIL, DESCRIPTION CHECK CALIBRATE TEST
Radiaticn Mconitoring System D(7) R(7) M(7) ALL
Reactor Vessel Fluid
Level System M R p ALL
Refueling Water Storage Tank Level - R - ALL
Residval Heat Removal Pump Flow - R - ALL
Safety Valwve Position Indicator M R - ALL
Subcooling Margin Monitor M R - ALL
Turbine First Stage Pressure S{1) R M{1) ALL
Turbine Oversps d Trips
- Independent Overspeed
Frotection System - R M{1) ALL
-Overspeed Block trip . R M1} ALL
Volume Countrol Tank Level - R - ALL
NOTATION USED IN TABLE 15.4.1-1

Each shift

Daily

Weekly

Quarterly

Mmonthly

Pricr to reactor cricicality if not performed during the previous week.

Barh refuellng 1nterva1 (but not to exceed 18 months)

;@.gd,

15.1.C.g, h and n.

S S S ST (L S R e ———

T R V10



(1}

(2)

(3)
(4)
(5)
(6)
(7)

(8)

{(9)

(10)

(11)

NOTES USED IN TABLE 15.4.1-2

Not reguired during periods of refueling shutdown, but must be performed prior to reactor
criticality if it has not been performed during the previous surveillance period.

Tests of permissive and low power trip bistable setpoints which cannot be done during power
operitions shall be conducted prior to reactor criticality if not done in the previous two weeks.

Perform test of the isclation valve signal.

Perform by means of the moveable incore detector system.

Recalibrate if the absolute difference is 23 percent.

Verification of proper breaker alignnent and that the 120 Vac instrument buses are energized.

Radicactive Effluent Monitoring Instrumentation Surveillance Requirements are specified in Section
15.7.4

Verify that the associated rod imsertion limit is not being violated at least once per 4 hours
whenever the rod insertion limit alarm for a control back is incperable.

Test of Narrow Range Pressure, 2.0 psgig, -3.0 psig excluded.

When used for the Overpressure Mitigating System, each PORV shall be demonstrated operable by:

a. Performance of a channel functioial test on the PORV actuation channel, but excluding valve
operation, within 31 days prior to entering a condition in which the PORV is reguired operable
and at least once per 31 day= thereafter when the PORV is required operab =.

b. Testing valve operation in accordance with the inservice test requirements of the ASME Boiler
and Pressure Vessel Code, Section XI.

Performance of a channel functional test is required, excluding valve operation.

€ ,‘;'mmmm«mmhmmm the atmosphere and the
era awmm : e fo  the in-service pressure




{13}

{19)

{20}

NOTES USED IN TABLE 15.4.1-1 {(continued)

An AFW flow path to sach steam generator shall be demonstrated operable, following each cold
shutdown of greater than 30 days, prior tc entering power operation by wverifying AFW flow to each
steam generator.

Calibration is to be a verification of response to a source.

Sample gas fo:r calibration at 2% and 5%.

A check of one pressure channel per steam generator is required whenever the steam generatcr could
be pressurized.

Includes test of logic for resactor trip on low-low level, automatic actuaticon logic for acxiliary
feedwater pumps, and test of logic for feedwater isolation on high steam generator level.

Rod positions must be logged at least once per hcur, after a lcad change >10% or after »>30 inches
of control rod motion if the on-line computer is innperable.

The daily heat balance ig a gain adjustment performed to match Nuclear Instrumentation System
indicated power level with reactor thermal output.

Tc confirm that hot channel factor limits are bei ; satisfied, the requirements of TS 15.3.10.B
must be met.
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Unit 1 - Amendment No.

T Vo p— e —

TABLE 15.4.1-2

MINIMUM_FREQUENCIES FOR EQUIPMENT AND SAMPLING TESTS

Reactor Coolant Samples

Reactor Coclant Boron

Refueling Water Storage
Tank Water Sample

Boric Acid Tanks
Spray Additive Tank
Accumulator

Spent Fuel Pit

129

Unit 2 - Amendment No. 133

Test

Grouss Beta-gamma
activity

(excluding tritium)
Tritium activity

Radiochemical £
Determination

Isotopic Analysis for
Dose Equivalent [-13]
Concentration

Isotopic Analysis for

Iodine including 1-131,
1-133, and 1-135

Chloride Concentration
Diss. Oxygen Conc.
Fluoride Conc.

Beron Concentration

Boron Concentration

Boron Concentration

NaOH Concentration

Boron Concentration

gg Boron Concentration

) Water Level
Verificatio

Page 1 of 4

Erequency

5/week'”

Monthly

Semiannually 109

Every two weeks'"

a.) Once per 4 hours
whenever the specific
activity exceeds 1.0uCi/
gram Dose Equivalent I-131
or 100/E wCi/gram.'

b.) One sample between

2 and 6 hnws following
a thermal power change
exceeding 15% of rated
power in a one hour
period.

5/week ™

5/week'™

Weekly

Twice/week

Weekly'

Twice/week
Monthly
Monthly

Monthly
Weekly
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10.

.+ 8
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23,

TABLE 15.4.1-2 (Continued)

Secondary Coolant

Control Rods

Control Rod

Pressurizer Safety Valves
Main steam Safety Valves
Containment Isolation Trip
Refueling System Interlocks
Service Water System
Primary System Leakage
Diesel Fuel Supply

Turbine Stop and Governor
Valves

Low Pressure Turbine
Rotor Inspection

Boric Acid System

Boric Acid System

Boric Acid Piping Heat
Tracing

PORV Block Valves

129
133

Unit 1 - Amendment No.
Unit 2 - Amendment No.

Test

Gross Beta-gamma

Activity or gamma
isotopic analysis

lodine concentration

a) Pod drop times of
all full length
rods

b) Rodworth measurement

Partial movement of
all rods

Set point

|
Functioniny
Functioning
Functioning
Evaluate

Fuel inventory
Functioning

Visral and magnetic
particle or liquid
penetrant

Storage Tank
Temperature

Visual observation
of piping temperatures
(all > 145%)

Electrical circuit
operability

Complete Valve Cycle

Page 2 of 4

frequency
Weekly'™

Weekly when gross
Beta-gamma activity
equals or exceeds
1.2 ltjec *

Each refueling or after
maintenance that could
affect proper
functioning ¥

(1)

Every 2 weeks

Every five years "V

Every five years "V
Each refueling shutdown
Each refueling shutdown
Each refueling shutdown
Monthly '

Daily

Annually ¢

Every five years

Daily

Daily

Monthly

Quarterly
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24.

25,

26,

27.

28,
29.

30.
3.

TABLE 15.4-2

Integrity of Post Accident
Recovery Systems Outside
Containment

Containment Purge Supply
and Exhaust Isolation Valves

Reactor Trip Breakers

Reactor Trip Bypass Breakers

Atmospheric Steam Dumps

Crogsgover Steam Dump System

Pressurize: Heaters

CVCS Charging Pumps

Potential Dilution in
Progress Alarm

P R P ——

(Continued)

Test
Evaluate

Verify valvcs are
locked closed

a. Verify independent
operability of
automat.c shunt and
undervoltage trip
functions.

b. Verify independent
operability of man-
ual trip to shunt

and undervoltage trip

functions,

a. Verify operability
of the undervoltage
trip function.

b. Verify operability
of the shunt trip
functions.

c. Verify operability
of the manual trip
to undervoltage trip
functions.

Complete valve cycle

Verify operability of
each steam dump valve.
Veriiy that

heaters are lViillgin.

Verify qugahil&&y'at :

pumps. (12)

Verify operabi! 1ty of
alarm.

Each refueling
cycle

Monthly (9)

Monthly (9)

Each re fueling
gshutdown

Prior to
breaker use

Each refueling
shutdown

Each refueling
shutdown

Quarterly

Quarterly
- Quarterly
Quarterly

~ Prior to placing

plant io cold

 shutdown.

e e e b o






