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AMENDMENT TO FACILITT OPERATING LICENSE

A==ad==ae No. 13
License No. DPR-34 .

b
"_-

1. The lhclear Regulatory Commission (the Commission) has found that: ;
f,

A. The applications for he by Public Service Company of .'
Colorado Lehe licensee) dated September 11, 1975; December 1, ;.
1975; March'2S,,1976; and. June 14, 1976, comply with the P., *-s'tandards and respairements of the Atomic Energy Act'of 1954'*

as amended (the Act) and the Commission's rules' and. regulations Ne*

set forth in 10 CFR Chap,ter I;

B. The facility v'.11 operate in conformity with the application, ..-

the provisions of the Act, and the rules and regulations of ]7"the e - i -ion;

C. There is reasonable assurance (1) that the activities authorized ; '

by this ===ad-t can be conductoi withcut endane,ering the ,,- |
health and safety of the public, and (ii) that such activities 12 -

will be conducted in compliance with the Co==hsion's k'
regulations; f

9 ,

| 9. The issuance of this amendment will not be inimical to the y
| - defense and security or to the health and safaty of the
I Public; aunt h

PE. An enviroomental statement or negative declaration need not be A
"

prepared in connection with the issuance of this ===ad==at. Tl'
i
1 6

2. Accordingly, the license is amended by a change to the Technical P-
Specifications as indicated in the attachment to this license ! r.

'
====d - c.
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3. This 1icense M-t is effective as of the J a of its issuance.

.., . ,
~. ,

FOR TIE MTCLEAR REGULATORY COMSSION -

I...
<,. ,

th
,. i

4
Bobert A. Clark, Chief '-

Special Reactors Branch
.

Divistoa of Project Management 7-
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I ATTACIDE2fT TO LICENSE AMENDMENT NO.13 .

FACILITY OPERATING LICENSE NO. DPR-34# .

>

DOCKET NO. 50-267
.

.

Replace the following existing pages with the attached revised
i pages bearing the same numbers:
\

.

4.1-13 thru 4.1-15 ,

4.2-13 thru 4.2-15a
4.4-3, 4.4-8, 4.4-8a, and 4.4-15

,

| 4.9-3
-5.1-4 thru 5.1-6

~

5.4-4 and 5.4-16
7.6-10

The changes are not'ed by marginal lines.
. . -- . .- -- .- - .- . -. -

Add new pages 4.1-16, 4.2-15b, 4.3-6, 4.4-16, and 4.9-4.
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4.1-13-

more than two feet into the core, is no greater than 50*F above the/

average core outlet temperature and which, for the remaining regions,

is no greater than 200*F above the core average outlet temperature.

A measurement uncertainty of i 50*F was assumed for the core region

outlet temperatures in the development of Specification SL 3.1.

Specifying these =aw4- = deviations from the average core outlet

tesperature will assure that the criteria upon which Specification

SL 3.1 is based is met.

During power operation with an average core outlet temperature

less than 950'F, sufficient overcooling of the core is provided withi

! a +400*F deviation between the mari== and average core outlet

temperature to assure that Specification SL 3.1 r==mina valid and'

.

;
-

that the integrity of the fuel particles would be preserved.' .

- -..
. . . .

', h time at temperatures e W iag the limits given repre'ents *'" s t
-

conditions significantly below Ge core safety limit. *

Wification Ico 4.1.8 - Reactivity Status, Limiting Conditions for
gaeration

'

If the difference between the observed and the expected reactivity,

based on aa==14xation to a base steady core condition, reaches 0.01 Ak,

the reacter shall be shut dot #n and reactor operations shall not be

resuesd until permission is received from the NFSC.
:

The initial base steady state core condition and changes of this

base shall be w ..d by the NFSC.

Changes to the base m ..d by the NFSC shall be reported-s
i

|

immediately to the Director, Office of Nuclear Reactor Regulation.

s.

.
.
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4.1-14
.

/
Basis for Specification LCo'4.1.8

An h yected and/or unexplained change in the observed core-

' reactivity could be indicative of the existence of potential safety

problems or of operational problems. Any reactivity anomaly greater

than 0.01 Ak would be unexpected, and its occurrence would be'

thoroughly investigated and evaluated. The value of 0.01 Ak is

considered to be a safe limit since a shutdown margin of at least

0.01 Ak with the highest worth rod pair fully withdrawn is always
.

maintained (see I4o 4.1.2) .

Specification Ico 4.1.9 - Core Region Temperature Rise, Limiting
Condition for operation

wh=aaver the reactor is pressurized to more than 50 psia and the

|
core inlet orifice valves are set for equal region coolant flows, the'

,

reactor helium coolant flow Eh=11 be above the =4Eih given in '*
-

.

Figure 4.1.9-1 (at the appropriate power level). Ilhenever the reactor

is pressurized to more than 50 psia and the core inlet otifice valves
.I

; are set at any positions other than for equal region flows, the .

I

measured helium coolant temperature rise through any core region shall

not exceed the 13mits given in Figure 4.1.9-2 (at the appropriate

power level). Below 50 psia reactor pressure, the mewi== measured

region helium coolant temperature rise shall not exceed 350*F with

the core inlet orifice valves set at any sition, and shall not exceed

600*F with the core inlet orifice valves set for equal flow.*

If the measured helium coolant temperature rise exceeds these
**

.

limits',' i== Mate corrective action shall be taken. If this corrective

action is not successful within fifteen (15) minutes, an insiediate
s

.

orderly shutdown shall be initiated.
t
' .

..

.7 I s g5
*
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4.1-15
i

,

/ Basis for Specification Iro 4.1.9

A =awi-p core region helium coolant temperature rise as a function.
'

of calculated reactor thermal power (including power from decay heat)

has been specified to prevent very low helium coolant flow rates through

any coolant channel. Very low helium coolant flow rates may result in

laminar flow conditions with resultant high friction factors and low

j heat transfer film coefficients and potentials for possible local helium

flow stagnation, which could result in excessive fuel temperatures.

The ==w4== core region helium temperature rise limits have been

developed based upon a number of conservative assumptions. It was

assumed that the primary system was pressurized to full inventory. At
;

,
'

| 1ess.than full inventory, higher region delta T's are acceptable. The

.

core inlet helissa temperature was assumed to be 100'F. .At higher core
- -

.
. .

inlet temperature's,' higher region delta T's are acceptable. For the
'

~

i

!
condition with helium flow crifice valves adjusted to yield equal helium

1

flow to all fuel elements, a 254 margin of safety was added to the
;

.
|

minimum flow requirements. For the condition with orifice valves at any

position, the allowable region delta T is based.upon a region power

density (P m) eq al to 0.4. For regions with higher power
r

densities, higher region delta T's are acceptable. Conservatively
,

these have been restricted to those of an 0.4 power density region.

For regions with power densities between 0.4 and 0.28, when the flow

control valves are fully closed, the region delta T's would not exceed

their corresponding limits,as a result of bypass flow around the closed

orifice valve.*

L
,

!

,

*GA-9720, "PSC Quarterly Progress Report for'the period ending
i september 30, 1969," October 29, 1969.

jai . ' ..*;,*.i
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.

/' For depressurised operations, limits are also specified to

prevent very low helium coolant flow rates through any coolant channel.

Theseliditshavebeenestablishedbasedupona50psiareactorpressure,

and all other conservative assumptions stated above.

.
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4.2-13

/ W ification LCO 4.2.10 - Loop Impurity Levels, High Temperatures,
Limi+4== Conditions for operation

The,reactorshaltnotbeoperatedwithanaveragecoreoud.let

toeperature 3 1200*F, if chemical impurity concentrations in the

primary coolant exceed 10 ppm (by volume) for the sum of H 0, CO,'

2
!

and CO . However, these amounts may be exceeded by up to a factor
j 2

of 10 for a period of ten days, or by up to a factor of 100 for one -

i

3 day from the time the limit is exceeded.

Basis for Specification LCO 4.2.10

i For plant operation in the normal power range (25% to 100% of

rated thermal power), ==wi== impurity levels have been establishedI

to restrict carbon transport from the reactor core to cooler

portions of the primary coolant system to about 330 lb/yr.,

. ..

{{ nimiting the quantity f', carbon transported from the reactor
,

core insur,es the integrity of the fuel element, insures the integrity!

i

| of the core . w t structure, and limits the effect on the steam

!

j generator heat transfer properties. The carbon, corrosion will be

fairly uniformly distributed throughout the outlet third of the*

! core, resulting in a rate of weight loss from this portion of the
1

|
core of about 0.3% per year. (See FSAR Section 9.4.2.)

|

| Wification Iro 4.2.11 - Loop Impurity Levels, Low Temperatures.
'

| Limiting Conditions for Operation

|

|
With the reactor operating and an average core outlet temperature

below 1200*F, impurity levels shall not be allowed to exceed:

B o - dew point limits as a function of average core outlety toeperature given in Figure 4.2.11-1.

CO - 1000 ppa (by volume)
2

'

\- CO - 15,000 ppa (by volume) .

s' 1 * :: '.,,' :
'

-
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4.2-14

'/ In addition to those limits above, during reactor startups and

shutdowns, the total time when reactor average c * 1.et temperatures

are between'725*F and 1200*F, and the moisture dew point is higher
,

than -20*F shall not exceed a total of 90 days during any one
!

; refueling cycle.

Basis for Specification ICO 4.2.11

f During plant startups, core average outlet temperatures will be

below 1200*F until the final stages when steam temperatures are
<

increased to rated and the plant enters the normal power range. At

these lower temperatures, graphite corrosion by the various chemical

impurities is =inimal and there is reduced concern for carbon trans-i

.

port.s -

There is,a need, however, to prevent corrosion of metals in the -

! (' *
-

-

-. .

primar'y coolant system and limit oxidation of burnable poison material-
.

,

i

!

in the core to acceptable levels.

;

In the presence of moisture, boron carbide B C, is subject to4-

i

i cuidation at a tesperature-dependent rate to form boron oxide, B 0 .23

In the event of subsequent significant steam inlaakage the boron
4

oxide is converted to volatile boric acid, which is capable of being

steem-distilled frost the core. Such an occurrence could produce an
,

increase in core reactivity due to the loss of B Taken in the.

context of the other constraints imposed by the presence of moisture.

!
in the primary coolant, it is only at core average outlet temperatures'

above 725*F that the rate of oxidation of boron carbide becomes
' '

i /

I sufficient to become a limiting parameter. At average core outlet
i

}

l -

: .

!

I
-

t

.

JUN 181ps
i
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|
'

I ,-
| temperatures above 1200*F, however, boron oxidation is of reduced

| significance because:

*

1) moisture reaction with graphite significantly reduces
I

the moisture concentration before it can react with the

boron carbide, and,

2) since the reactor must be at power to develop sustained
i

( 10
temperatures in this range, the rate of B . depletion by

|

burnup significantly exceeds the rate of.B C oxidation4

for allowable impurity levels (Iro 4.2.10) .

The criterion used to establish the limits of Figure 4.2.11-1

j in the range from 725'F to 1200*F was that not more than 10% of the

beginning of life (BOL) B can be present as oxide over a reftieling
-

.

cycle. This criterion is based on the BOL B worth of 0.06 Ak, and*

,
,

'

the fact that 10% worth, 0.006 Ak, is substantially less than the'' '

!

minimum core shutdown margin'of 0.016 Ak (FSAR Section 3.5.3.1), and
i

only one-half of the reactivity a m ly of 0.012 Ak specified in

Technical Specification SR 5.4.1.

The stipulation used in developing the curve of Figure 4.2.11

is that with the reactor outlet temperature in the range between

;

i 725'F and 1200*F,and with a primexy coolar.t dew point temperature

higher than -20*F, operating time under these conditions would be,

i

limited to no more than 90 days over any refueling cycle. By

M iaing this stipulation with the dew point limits shown in Figure
i

! 4.2.11-1 for this temperature range, the criterion t'. hat no more than
.-

.- .-

010% of the BOL B will be present as oxide during a refueling' cycle
i

(' is set.

;
-

i

J.?l 1 3 ;d.i -
. .. --- . . - . _ -_ .-
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4.2-15b

|

' ' _The dew point limit of 67*F below 725*F average outlet tempera-

ture was selected to prevent corrosion of metal parts. It is an
.

effective limit since all metal parts within the PCRV exposed to

. primary coolant are maintained at or above 75*F.

Mification fro 4.2.12 - Liquid Nitrogen Storage, Limiting Conditions
for operation

-
,

The reactor shall not be operated at power if the liquid nitrogen

storage tank level drops below 500 gallons.

Basis for specification LCO 4.2.12

Adequate liquid nitrogen storage is provided to permit depressuri-
i

i
~ sation of the PCRV via the helium purification system, assuming

| .

l complete loss of all nitrogen recondensing capability. (FSAR, Section

*

9.6.6).,

(r Continued cooling'of the low temperature adsorbers is not' required'
,

in the event all refrigeration is lost, insofar as the heatup due to

decay heat would take more than a week to. reach a temperature level,

above design conditions. This source of heat can be used to regenerate

the LTA, transfixing the source of heat to the waste system. (FSAR,

Section 9.4.6).

Specification LCO 4.2.13 - PCRV Liner Cooling System, Limiting Conditions
for operations

|
At least one heat exchanger and one pump shall be operating in

each of the two PCRV liner cooling water loops during' power operation.

If this condition cannot be met-during power operation, the following

action.shall be takeni
.

A.

.: ', 3 ; .-'

__ _ _ _ . _ _ _ . _ _ - . . - . _ _ . . _ _ _ _ , , . . . . _ . _ _ . , .
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4.3-6
n.

.. ,

" Wification LCO 4.3.9 - High Pressure Heliust Supply Systest.

During power operation, the high pressure heliust supply shall be |

mamm11y isolated front the heliunt circulator buffer supply header via valves

V-23221 and V-23224.
'

Basis for Specification LCO 4.3.9

The need for isolation of the high pressure supply front the helium

circulator buffer supply header arises frosi the possibility of upsetting

! the at=414=7 system of one or more circulators by the unwantad' introduction*

of high pressure gas. Isolating the high pressure supply therefore reduces

the possibility of upsetting the buffer seal on helium circulators in both
.

loops..

.

8

.

C. ''
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. - -

.

G

.

O

&

.

4

Juli 18 576'
__. _ _ _ _ . _ _ ._ _ _ _ _ . _ _ _ _ . _ _ __-



. ___

.. ..

.

~

.

k.k-3
*

(~ *m_

~.

.

Snecification LC0 k.h-1
.

TABLE 4.k-1 ,

INFmannwf OPERATING REQUIRDE!rfS FOR PIJdfT PR. 'ECTIVE SYST1!N. SCRAMI'

MINDRM MINIMM PEIMISSIBLE
TRIP OPERABLE DEGREE OF . BYPASS

L rumdIONAL UNIT SETTING CHANNELS REDUNDANCY CONDITIONS

1 0 None
la. Manual (Control Roem) -

2 (f) 1 None
Ib Maanal (Emergency Board) -

2. Startup Channel-High 1 10 cps 2 1 Reactor Mode5

Sw. in "RUN"
.

3a. TAnaar Channel-High, < 1405 power 2 (f) 1 ~ None

rmanna1= 3. k, 5 Ta)

3's. Linear Channel-High, < ikO5 power 2 (f) 1 None.

Channels 6, 7, 8 Ta)
.

h. Primary Coolant Moisture
C. . . Eigh Level Monitor 167'F N ' int - 1 Cf,tl, 1 (c) None .,

Loop Monitor 127'? Vewpoint 2/LoopCE,tl 1/Icop (h)

5'. Reheat Steam Temperature 1 1075'P (a) 2 (b) (f) 1 Bone

- Eigh (b)

6. Primary Coolant Pressure 1 50 psis below 2 (f) (k) 1 Less than 30%
- Low normal, load rated power

prograanned (a)

| T. Primary Coolant Pressure 1 7 55 above 2 (f) (k) 1 None

- Eigh normal rated,'

load progranused
(a)

8. Hot Reheat Header 1 35 pois 2 (f) 1 Less than 305
Pressure - Low rated power

9 Main Steam Pressure 1 1500 psig 2 (f) 1 Less than 30%
- Los rated power

,
,

10.. Plant Electrical (d), 2 (e) (f) 1 None

Systen-Losa

2 1 Reactor mode11. Two Loop Trouble -

switch in-
" Fuel
Loading"'(.

~j-s

12. High. Reactor Bukiding i 325'T 2 (f) 1 None
Temperature (Pipe Cavity)

Jt,I 13 575". .- ._ - - - . - - - - .- - . , ,. -. . . . . _ _ - . . - . .
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4.4-8
.

6
o

Specification LCO 4.4.1.

NOTES FOR TABLES 4.4-1 THROUGH 4.4-4
-

(a) See Specification LSSS3.3 for trip setting.

(b) Two thermocouples from each loop, total of four, constitute one channel.
For each channel, two thermocouples must be operable in at least one
operating loop for that channel to be considered operable.

(c) With one primary coolant high level moisture monitor tripped, trips of - ,

either loop primary coolant moisture monitors will cause full scram.
Hence, number of operable channels (1) minus minimum number required
to cause scram (0) equals one, . the winimum degree of redundancy.

(d) Both 480 volt buses 1A and 1C less than 60% normal voltage for longer
than 30 seconds.

(e) One channel consists of one undervoltage relay from each of the two
480 volt buses (two undervoltage relays per channel). These relays
fail open which is the direction required to initiate a scram.

(f) The inoperable channel must be in the tripped condition. unless the
trip of the channel will cause the protective action to occur.

~

,3) RWF bypass permitted if the bypass,,also causes associated s, ingle( '' -- channel scram.

(h) Permissible Bypass Conditions:

I. Any circulator buffer seal malfunction.
I2. Loop hot reheat header high activity.

' ~

|
~

III. As stated' in Iro 4.9.2..

(j) Itans la. or ic. or Id. accompanied by 2a. , 2b. , 2c., or 2d. on Table
4.4-2 are required for loop 1 shutdown. Items 1b. or ic. or lf.,

accompanied by 2a., 2b., 2c., or 2d. on Table 4.4-2 are required for
loop 2 shutdown.

(k) One operable helium circulator inlet thermocouple in an operable loop
is required for the channel to be' considered operable.

(a) Low Power RWP bistable resets at 4% after reactor power initially
escoeds 5%.

(n) PowerrangeRWPbistableresetsat10%a[terreactorpowerinitially
exceeds 30%.- -

(p) Item'7a. must be accompanied by item 7c for Loop 1-shutdown.
Item 7b. must be accompanied by item 7c. for loop 2 shutdown. .

(._,

JUN 1 g yg
_
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4.4-8a
*

Notes for Tables 4.4-1 through 4.4-4 (con *4="M)

r

(r) Separate instrumentation is provided on each circulator for this
functional unit. Only the affected helium circulator shall be
shut down within 12 hours if the indicated requirements.are not met.

(s) Each channel has 2 microphones running in parallel with one ultrasonic
amplifier. For the channel to be considered operable, both microphones
and the amplifier must be operable.

i

(t) A primary coolant dew point moisture monitor shall not be considered
operable unless the following conditions are met:

1) Reactor Power Range Minimum Sample Flow
,

Startup to 24 1 sec/sec.
>24 - 54 5 sec/sec.

! >5% - 204 15 scc /sec.
>204 - 35% 30 sec/sec.
>354 - 50% 50 sec/sec.
>504 - 1004 To be determined prior to exceeding

50% power

2) Mini == flow of item 1) is alarmed in the control roon and the alarm,

is set in accordance with the power ranges specified.'

, . .

3) The ambignt temperatures indicated by both ' temporary thermocoupips -

(- . ~ mounted on iihe flow sensors in penetrations B1 and B3 are less than
is5*F.

.

. .

4) Fixed alarms of 1 sec/sec and 75 scc /sec are operable. ,

. .
..

o

|
,

|

l

|

|
*,

I

i

.-

4e

.
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. .

/*
Specification Ico 4.4.4 - Seismic Instrumentation - Limiting Conditions

for Operation
.

The reactor shall not be operated at power unless three (3) of

the six (6) seismic instruments are operable.

Basis for Specification LCO 4.4.,4_

The monitoring provided by three (3) seismic instruments, in the

event of an earthquake, is adequate to dete2mine the ground acceleration

at the site.

Specification Iro 4.4.5 - Analytical system Irimary coolant Moisture
Instrumentation - Limiting Condition for operation

The reactor shali not be operated between a shutdown condition and-

54 power during startup unless the primary coolant is being sampled for
*

moisture by two analytical system noisture monitors.

.

If one monitor should become inoperable while increasing reactor-

Q., * -
. .

-
, .,

power between shutdown and 54, the second monitor shall be made
. .

operable or the reactor ahnli be shut down within 12 hours.

If both of the monitors become inoperable, during the above

mentioned power increase, the reactor shall be shut down inumediately.

During reactor power reduction from 54 power to shutdown conditions,

at least one analytical system moisture monitor must be in operation.

If both monitors become inoperable, the reactor = hall be shut down

immediately.

Basis for specification Ico 4.4.5 .
,

During reactor operation, the analytical system primary coolant

'moistur,e monitor system is required below 54 reactor power for a h is-

tration of Ico 4.2.11. One monitor is' sufficient to detect primary

( coolant moisture content on a continual basis.

M 1P T
_ _ _ - _ _ _ .
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4.4-16

/' Nowever, two monitors will camally be in service sampling |
. .

primary coolant. These monitors do not provide any automatic action ,

(other tlian an alarm function) . operator action is required to take'

i

corrective action in the event of high moisture levels in the primary

coolant in the shutdown to 54 reactor power range.

Operator reaction time to shut down the reactor in the event of

high moisture levels in the primary coolant system at reactor power
i

F levels of 5% or less are acceptable. As indicated in Doc - nt GA-A13677,

Test and Evaluation of the Fort St. Vrain Dew Point Moisture Monitors

System, one of the limiting parameters for det= =4aing required

|
response times to shut the reactor down in the event of high primary+

coolant moisture is graphite oxidation. The allowable weight loss
.

|
of the hottest fuel element in the core is 14.'

. . ,

(, . .
,

|
. . .. . .

At operating teimperatures experienced at 54 reactor power, response
.

: .
.

i times to scram the reactor to limit oxidation to it by weight is

w .ri=ately 6700 seconds, well within the capabilities of an operator.
!

t

.

.

1

.-

f
-
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4.9-3

s-,

Following completion of Phase 1 activities, and the appropriate'

,

| epproval,by the AEC's Regional Regulatory Operations Office,
i

specification I40 4.9.1 sFall not restrict operation of this

i

| facility.

| Basis for Specification Ir0 4.9.1
,

!
h following of the two-phase approach identified ensures that all ,

system modifications, testing, and documentation necessary to protect the
I

health and safety of'the public are completed in an orderly and timely
t

manner.

! Specification LCO 4.9.2 - Plant' Protection System Dew Point Moisture
Monitor Tests During Phase 2

1
'

During the "B" series of startup tests, the Plant Protective System

(PPS) moisture monitors shall, be tested at power levels of 54, 25%, and
*

'

(*' 1004 by injection of moisture-laden gas into the primary coolant. Moisture
* . - . .

. . .
.

.

injection tests may be made at intermediate power levels if additional

data is needed. These tests shall be conducted with the moisture monitor

input trip functions to the Plant Protective System which cause scram, loop
1

shutdown, circulator trip, and steam water dump, disabled. In addition,'

the Analytical System moisture monitors shall be utilized to monitor

primary coolant moisture during these tests.

During the time that the Plant Protective System moisture monitor trips

are disabled, two observers in. direct ccamamication with the reactor operator

shall be positioned at the moisture monitor location on control board I-9310.

h as observers shall continously monitor the primary coolant moisture level

and alert the reactor operator to any indicated moisture change.

|

A.

O 10'7;
.

- . , ,,, - . - . , . - - %- . - . , , - . . . _ - , , , _ - . , . - , --,,,,_,-.,_%-. _>-- - - - -. - - - .
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4.9-4

cf '
Basis for Specification LCO 4.9.2

Public S,ervice M =ay of Colorado has agreed to perform response time

tests on the Plant Protective System dew point moisture monitor system

during the rise-te-g a r program for Fort St. Vrain, Unit No. 1. These

tests are intended to detamina the moisture monitoring system response

times under actual primary coolant system operating conditionis.
t

The tests win include injection of moisture-laden helium into the: -

.

sample rake of at least one helium circulator in each loop to determine

i system response times. Moisture injections are to be made at 56, 254,

and 100% of rated reactor thermal power.

To facilitate this testing, it win be necessary to temporarily
.

i

|
remove the dew point moisture monitors front service, thereby removing

-( their inputs from the Plant Protective ysten.- Removal of*these inputs .

'

.

~ to the Plant Protective System.will* prevent automatic scram, loop shutdown,r

circulator trip,-or steam / water dump due to high primary coolant system
3

moisture.

Placing two observers at the moisture monitor location in the control

rocat win insure prompt corrective action win be taken if a moisture
f

} ingress situation occurs during the moisture injection test.
I _ - 4=1. test precautions have been specified for monitoring primary*
!

coolant moisture content during these tests to assure compliance with
!

ICO 4.2.10 and 4.2. n , as applicable.
,

i *

,,
.

t

i

;
.

L

|

:

.,;t;.: ? *. --
t
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s.1-4

# W ification SR 5.1.3 - Temperature coefficient surveillance
,

The reactivity change as a function of core temperature change*

shall be measured at the beginning of each refueling cycle.

Basis for Specification SR 5.1.3

The major shifts in reactivity change as a function of core
i

tesperature change will occur following refueling. The specified

frequency of measurement following each major refueling will assure
'

that the change of reactivity as a function of changes in core-

| temperature will be measured on a timely basis to evaluate the limit
l

"specified in Specification Iro 4.1.5.'

Specification SR 5.1.4 - Reactivity Status Surveillance
i
,

A surveillance check of the reactivity status of the core shall

be performed at each startup'and once per week during power operation. -*

(.
*~

. . . .,. .,;
.

! If the difference between the observed and the expected reactivity,*

.

based on na==14*ation to a base steady state core condition, reaches

0.01 Ak, this discrepancy shall be considered an abnormal occurrence.
! The initial base steady state core condition and changes of

this base shall be approved by the NFSC. .

Basis for Specification SR 5.1.4

The specified frequency of the surveillance check of the core
I

reactivity status will assure that the difference between the
i

| observed and expected core reactivity will be evaluated' regularly..
r
| This specification is designed to ensure that-the core reactivity

level is monitored to reveal in a timely manner the existence of
,

potential safety probless or operational problems. An unexpected

( and/or unexplained change in the observed core reactivity could be

indicative of.such problems.

.

, . '. " W
.
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i~ 5.1-5
$ +

.

i' /
'

L 'The narumlization to an initial base steady state core condition

will =14=inate discrepancies due to manufacturing tolerances, analytical
"

modeling approximations and deficiencies in basic data at the beginningi

;- of~ operation. Changes of the base-steady state core conditions are
t

permissible to .ti=4==te explainable discrepancies resulting from long- ;

term reactivity burnup effects and core refuelings.
.

Comparison'of predicted and observed reactivities in a base steady
.

state configuration will ensure the comparison will be easily undc:;.cood

and readily evaluated. ,

'
.

Any reactivity anomaly greater than 0.01 Ak would be unexpected
i

and its occurrence would be t h ew hly investigated and evaluated. The
.i

i value of 0.01 Ak is considered to be a safe limit since a shutdown margin
s

*

! of at least 0.01 Ak with the highest worth rod pair fully withdrawn is.
, ,

. . .. .

i u. *

alweiya maintain =d (see LCO 4.1.2).i .

Specification SR 5.1.5 - Withdrawn Rod Reactivity Surveillance
.

i

1,

The reactivity worth of the control rods which are withdrawn from

the low power condition to the operating condition, in the normal with-
:

| drawal sequence, shall be measured at the beginning of each refueling

cycle. The measured rod worths will be used to insure that the
,

*

criteria for the selection of the rod sequence of Specification Ico 4.1.3
;

are met.)

i Basis for Specification SR 5.1.5

The measurement of control rod worths at the beginning of a:

1
-

! refueling cycle will provide for an evaluation of calculational methods
,

i for control rod worths used in the prediction of the ==w4=um worth rod
i

(. in Specification Iro 4.1.3.

!
.

,

} ,

Jim 181NS,
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I _ % ification SR 5.1.6 - Core safety Limit surveillance

' During power operation the total operating time of the fuel

elements within the core at power-to-flow ratios above the curve of

Figure 3.1-2 will be evaluated once per week dien the plant operation

| is within the pnmal operating range, and as soon as practicable after

any deviation front the m==1 operating range. These operating times

will be compared to the allowable operating time of Specification

SL 3.1 to assure that the Core safety Limit has not been exceeded.

Basis for Specification SR 5.1.6

only during operation of the plant outside of the. normal operating

range is there a potential for accumulating significant operating times'

!

at power-to-flow ratios greater than the curve of Figure 3.142. There-
' *

. fore, weekly evaluations of the total accumulated, operating time at , .

~ * c*
-

- -

. . .
. . . .

.

m +to-flow ratios greater than the curve of Figure 3.1-2 is sufficient

during normal operation. Following any significant deviation from the

| normal, operating range, the operation should be evaluated to detembe

the degree to which the actual total operation of the core approached

the Core Safety Limit. ,

.

.

.

%e

.U1 : . . -
.

. , _ , , . . ~ . , , - - - - - , . - , ,,,,-.,.,,----,-..,.,-.en.,, n,.. - - - . , , . . - . ,, - , .,- . , -, n.- .,-.-,--,n,,, -,, . , , - , , - . , , - - , . - . .-_



. _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ - -_______ __ _ _ _ _ _ _ - . . - - . . _ -. . . _ _ - _ __

' 5. g .

, ,

Tabin 5.4-1
]| .

MINIsamt FREQUENCIES FOR CHECES, CALIBRATIONS, AND TESTING OF SCRAM SYSTEM (Continued)

Channel Description Function Frequency (1) Hethod'

6. Continued c. Calibrate R c. Inject moisture laden gas into sample lines

i .

. d. Check D d. Verification of eight separate monitor's sample
flow, per Item (t) of Notes for Tables 4.4-1 ,

i
*
.

through 4.4-4. .
'

.

' '

e. Test M *. e. Verify that each of the eight monitors will
*

alarm on low and high sample flow. ;
;

-7. Primary. Coolant Moisture a. Test M a. Trip one high' level, one low level channel,

4 (High Level Channels) pulse another low level channel,

i 8. Reheat steasa Temperature a. Check D a. Comparison of the averaged thermocouple
'

,

channel input indications
> ..

j b. Test M b. Trip channel, verify alarms and indications.
Internal test signal to verify trips and alarms.

*

.

I c. Calibrate R, c. Compara each theraccouple output with calibrated ,*

i RTD. Internal test signal to adjust trips [
; and indicators. i: ,

I
'

j 9. Primary Coolant Pressure a. Check D, a. Comparison of six separate channel indicators.

! t*

b. Trip channel, internal test signal to verify! b. Test M -

trips and alarms.
!

c. Calibrate ~ R c. Known pressure applied to sensor. , Internal ;

; test signal to adjust trips and indicators.
I

I 10. Circulator Inlet a. Check D a. Comparison of eight separate indicators..

I '

Temperature ;-

b. Test M b. Trip channel, internal test signal to verify
trips and alarms.

t
i

i c. Calibrate h c. Compare thermocouple with calibrated RTD.*

Internal test signal to adjust trips and

indicators.

| -
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5.4-16

s
M ification-SR 5.4.11 - PCRV Surface Temperature Indication -

Surveillance Requirement
.

i

The PCRV surface temperature indicators shall be functionally |
'

|
t

tested monthly and ca14 heated annually.
;

'

i Basis for Specification SR 5.4.11

The PCRV surface temperature indicators provide for continuous

monitoring of surface concrete temperatures to assure the proper

temperature gradient is maintained through the PCRV wall and heads.
;

The surveillance interval specified is adequate to detect any
;

drift or malfunction of this instrumentation..

!

I M ification SR 5.4.12 - Analytical System Primary Coolant Moisture
i Instr"==atation - Surveillance Requirements

The analytical system primary coolant moisture instrum=Etation
*

shall ,e calihrated on a once per refueling cycle basis *.b-
,

, ,

===is for Snecification SR 5.4.12 .

The surveillance interval specified for calibration of this instru-
|

( mentation will assure the proper operation'of these detectors.

.

9
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7.kl04

'' 3. Post Irradiation ihr==4 nation of Fuel Elements
,

conduct examination, as soon as practical, of the burnable poison

rods contai*ned in irradiated fuel elements removed after the third

refueling. This examination will determine the chemical composition
!

of the boron remaining, and will be an indication of what effect the
,

presence of any moisture in the primary coolant may have had on the
4

! boron content. Since the majority of the boron 10 isotope will have

been depleted due to neutron irradiation, some uncertainty.will be'

present in this analysis. The results of the post irradiation

examination shall be reported as soon as it is available.
,

.

Basis for specification Ac 7.6
; ,

The information specified to be reported periodically by this -.

!

Specificati,on is adequate to document the operation,of the plant related* .
.

('

- .
. - -

- saf.ty. ..
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