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.0 DEFINITIONS

1.28 OPERATING

1

1.30

i

.29

-3

.32

OPERATING Y5 defined as performing the intended
function in the intended manner.

OPERATING CYCLE

The OP(KA_HIG CYCLE shall be the interval between

the end major refueling outage and the end
of the n.- . equent major refueling outage per
unit.

OPERATIONAL MODE - RWODE

An DPERATIONAL MODE {1.e. MODE) shall co respond
to any one Inclusive combination of core
reactivity condition, power level, and average
reactor coolant temperature specified in Table
1.1, when Tuel assembiles are present in the
reactor vesssl,

PHYSICS TESTS

PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear charscteristics of
the ;eactor cove and related instrumentation and
1) described in Chapter 14.0 of the 'FSAR, 2)
authorized under the provisions of 10 CFR 50.%9,
or 3) otherwise approved by the Commission.

PRESSURE BOUNDARY LEAKAGY

PRESSURE BOURDARY LEAKAGE shall be leakage (except
steam generator tube leakage) through 2
non-isolable fault in the Reactor Coolant Sysien
component body, pipe wall, or vessel wall.

03150/09'80

1.33 PROCESS CONTR AN (PCP}

1.4

1.35

The PROCESS CONTROL PROGRAM (PCP) shall contain
the current formulas, sampling, analyses, tests
snd determinatiors to be made to ensure that che
processing and p.ckaging of solld radtoactive

wastes will be accompliished In such a way as to
a.sure compliiance with 10 CFR parts 20, 61 and

11, and Fed-ra)l and State regulations and other

requirements governing the shipment and disposal
of radiocactive waste,

PROTECTION LOGIC CHANNEL

A PROTECTION LOGIC CHANMEL >, ! be an
arrangement of relays, contacty or other
components which operate in response to
INSTRUMENT CHANMEL cutpuis to produce a decislion
output. The decision output 1s the Initiation
of a yrotective action signal. At the system
leve' . the deciston output 15 the operation of 3
sufficent numer of ACTUATION DEVICES and the
associyied ACTUATED EQUIPMENT as required te
place or restore the Nucliear Steam Supply System
to a design safe state. The channel 15 deemed
to include the ACTUATION DEVICES.

PROTECTION SYSTEM

The PROTECTION SYSTE® shali consist of both the
Reactor Protection System and the Engineered
Safeguards System. The PROTECTION SYSTEW
encompasses all electric and mechanical devices
and cirevitry (from sensors through ACTUATION
DEVICES, which are required to operate in order
to place or restore the Nuclear Steam Supply
System to 3 design safe state.

Amendment Nos. 96-Snd-86
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LINITING CONDITION FOU OPERATION

SURVEILLANCE REQUIREMENT

3.3.2 PRESSURIZATION AND SYSTEM I ITEGRITY

[ Camdd Peath

A, Heatup and Cooldown
T

| and (M-‘,,«!';_\_mc Rngtor Conlant Systemstemperature and
L eodes J W—’L

s L

(with the exception of the

ssurizer) shall be MHmited-in accordance

M
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ACTION:

10580/1059%90

—

A maximum heatup rate of 20°F/hr o

applicable up to and including 180°F RCS

indicated temperature. A maximum heatup

rate of 80°F/hr applicable for RCS

indicated temperatures greater than
180°F.

. A max mum cooldown of 100°F in any 1}

hour peried.

. A maximum temperature change of <10°F in

any 1 hour period during inservice
hyarostatic and leak testing operations

above the heatup and cooldown limit
curves

e ————————
A ————

At all times.

With any of the abiwe limitsvexceeded,
restore the temper: ture and/or pressure
to within the 1imi! within 30 minutes;
perform an enginee: ing evaluation to
determine the effects of the out of
Timit condition on the structurz)
integrity of the Reactor Conolant Systom;
determine that the Reactor Coolant
System remains acceptable for continued
operation or be in at least MODE 3
within the next S5 hours and reduce RCS
Tayg and pressure to less than 200°F
and 500 psig, respectively, within the
foliowing 30 hours.

§.3.2 PRESSURTZATION AND SYSTEM IMTEGRITY

A. The reactor coolant temp -ature and pressure

shali be determined to 1. within the limits, at
least once per 30 minutes during system
heatup, cooldown, and inservice leak and
hydrostatic testing cperations.

;

Amendment Nos . &84
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LIMITING CONDITION FOR OPERATION SURVETLLANCE REQUIREMENT

r(é;a tor + =
3.3.2 {Continued) | PR S ity et pratgr S

B, The’ Hmit tines shown tmFiqures 3 3 2 Fawmd B. Not Applicable
svd=?=7? shall be recalculaied periodically
as required, based on resulls from the
material survellliance program.

4.3.2

€. The secondary side of the steam generator
Must not be pressurirzed above 200 psig if €. Not Applicable
“he temperature of the primary and secondary
coolant is below 70°F.

D. The pressurizer héatup rate shall not exceed O. WNot Applicable
100°F /hr and the pressurizer cooldown rate
not exceed 200°F/hr. The spray shall not be
used If the temperature difference between
the pressurizer and the spray fluid i<
greater than 320°F.

E. Hydrostatic Testing E. Not Appiicable

1. System inservice leak and hydrotests
shall be performed in accordance with
the requirements of ASME Boller and
Pressure Vessel Code, Sectlon XI and
applicable addenda; except as stated in
Specification 4.3.4.C.1.

Amendments 1745 and 1959 an Rrrwadins. oy



LIMITING COMDITION FOR OPERATION SURVEILLANCE REQUIREMENT

2.3.2.G. Low Temperature Ovcrpressure Protection 452G low Temperature Overpretsure Protection
{Continued) (Continuved)

4. Verifylng esach PORV's 1solation valve
is open at leatt once per IhITt when
this sethod 's beling used for low
temperature overpretiure protection.

5. Testing pursvant to Specification

405
b. The Reactor Coolant System (RCS) . The RCS pressure shall be verified to be
pressure shall be less thaa 100 fess tham 100 psig, and pressurizer level
psig, and the pressurizer lgvel shail be verifiad to be Tess tham 25T at
less tham 251, or Teast once per shift, when 2his method i3

being used for low temperature
overpressure protection.

€. The RCS is depressurized and one €. Verifying one PORV and ‘t's isolation
PORY and 1t's 1solation valve are valve are open at least once per shire,
open . when this sethos 15 being used for low

temperature overpressure protectionm.
2.0 A maxisum of one® charging pump or 2. At lsast fgmr of the Séwe ‘pumps
) , and all
er ~injection into the RCS, and-mno sccumulators, shall be verified to be incapable
accumsiators shall be ORERABLE of injecting into the RCS prior to entering a

ctondition in which they are required to be
inepereble’ and at Teatt once per shirft
thereafter while they are reguired to be

For short deration: of time during pump o
switchover, two charging pusps may be GPERABRE fur

the purpose of maintainiug seal Injection flow to

the reactor coolant pumps.

0 Amendment Nos. 136 gme 12¢



LIMITING CONDITION FOR OPERATION | SURVEILLANCE REQUIREMENT

e ———————————————————————

§.3.2.6. Low Temperature Overpressure Protection

{3.3.2.6. Low Temperature Overpressure Protection | 3
| (Continued)

(Continued)

3 When starting a reactor cooclant pump, ! 3 Not appiicable
when no reactor coolant pumps are {
running, the temperature in the secondary
side of the steam generator in the loop !
in which the reactor coclant pump is to |
be started shall be less than 50°F higher |
than the RCS temperature {

{APPLICABILITY: Mode 4 when the temperature of any |
| . 3—BCS coid leg 1s less than or equa! |
, “CF) to 2504F, MODE 5 and MODE & with the
reactor vessei head on

@ a. With one PORY inoperable, restore
the inoperabie PORY to OPERABLE !
status within 7 days, or within the |
next 24 hours either;

i - Depressurize the RCS to iess

; than 100 psig and lower

' pressurizer level to less than
25%, or

: - Depressurize the RCS ard open
| at least one PORY and 1t's
| block valve.

|
|
.
|
!
|
|
|
!

12470/12480 83a




DELeTED

m J 11 JTI1 1111111111 ] 1, 14
I3 T3 RN S Ly gy y -
LEAX TEST LDGT
1250
2000 URACCEPTABLE !
OPERATION
}_
g " -
b AATIP ATES O
E 1500 T0 0°F/HR -
1
125 -
HEATUP v ACCEPTARLE 1

g T0 2UF/MR OPERATION 4~
ii 1000

750 CRITICALTTY LIMIT

BASED ON INSERVICE
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DODICATED TEMPERATURE (DET, F)

The 20°F/hr heatup rate 1s applicable for all RCS indicated temperatures.
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84 Amendment Nos. 301493
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Co S0 FT-LB/35 MIL Mot ws (@)
__COMPUNENT  HEAT MO.  PATIRIAL TYPE (L) 1Y) R uSE (FI-LB)

Closure Xead Dome B909e-2 A5338, CL.} i4 : 90 30 17
Closure Head Segment CS086-1 - - 09 S 2 1 103
Closure Head “egment 88793-3 ¥ a 09 ~ 53 10 %
Closure Head Flange 123K223 ASO8, CL.2 - ' 5S 2 SS 96
Vessel Flange 123V236 - N 06 -2 7 N
inlet Nozzle ZT3600-1 12 ' : 27 &0 79
Inlet Nozzle 273600-2 1 67 009 . 4 60 82
Iniet Nozzle I17T3592-1 ' on 60 %/ 60 77
Tnlet Mozzle IT3592-2 1 ; 0io : 51 60 62
Dutiet Kozzle I73592-3 n 010 60 60 60 86
Outlel NozZle I73592-4 1 ) 009 6 16 &5 e
Cutlet Koz2le IT3600-3 10 ; 011 60 2 60 82
OQutiet NozZle IT3600-4 1 o1l 1% & »63
Upper Noz:le Shell 123vazs ’ 06 005 43 10 115
Lower Kozzle Shell IN3300 008 '3 12 20 87
Inter. Shell C3795-2 LA 12 9 010 70 10 8s
Inter. Sheill 6781351 12 010 (Actual) S 115 (Actual)
Lowar Shell 87823-1 13 ) 01} (Actuai) -4 115.5 (Actua
Lower Shell C3799-2 15 010 2 (Actuwal) 116 (Actual)
Botvom Head Trans. virie ASO2, CL.2 09 010 92
Ring
Bottom Head Domn BTN ~; AS338, CL.} - 01§
Inter. to Lower Shell  wF70'® SAK 12 017
Girth We'd Seam ,
Inter. Snell Long. wralc) SAM : . .01
Weld Seam
Inter. Shell Long wrg'® SAM 013
Heid Seam
Low2r Sheil Long. wrg'd®) SAM - 3 013
Weld Scam
Nozzle to Inter. shell wWrise‘®) SAM i .59 .03 ol
Girth Hel¢ Seam sa1769¢") SAM /. 60 .019 of '
(a) Estimated using Methoos of U.S.NRC NUREG-0800, Branch Technical Fositlon MTEE S-2, Juiy, 1981
(b) MWeld Wire Heat No. 72105 and Linde 50 Flux Lot No. B6E9
(C) Weld MWire Heat Mo. BT1762 an” Linde 80 Flux Lot No. §597
(d) Weld wire Heat No. ET1762 anG Linge 80 Flux Lot Mo. 8632
(o) Weld Mire Heat No. 406144 and Linde 80 Flux Lot Mo. 8720
() Weld Mire Heat MNo. 71249 and Linde &) Flyx Lot Mo, R738

L]

ZION URIT ' REACTOR VESSEL TOUGHNESS DATA
TABLE *.3 .2

Amendment Nos. 1295 snd 4




VELETE NS

- e

e
e M P Twor so FTLB/3S MIL Rt Ans (@)

— COMPONENT ~ HEAT MO, MATERIAL TYPE R @ W OB _1eeYeR) CF) USE CFI-1m)

Closure Head Dome B909s-) AS338, CL.} 14 .58 012 -20 ba | 1 72

Closure Fead Segment C&787-1A - - 13 62 008 0 30 0 38

Closure Mead Segment CS986-2 " - 09 .54 0ie 30 45 30 BR

Closure Head Flange 124W609 AS08, CL.2 08 .70 .00 2@ -13 12 105

Vessel Flange 2V-965 . . A2 .78 o0 e0'® 13 60 79

Inlet Nozzle 174007-2 . - A1 70 009 agt® 2 48 »78

Iniet Nozzle 773885-1 . . A1 58 012 so'@ e 60 82

Inlet Nozzle 773885 - . A1 .56 _on S 3 43 8

Inlet Mozzle 273885 . . A1 .s6 012 sofw® a8 60 ;84

Outlet Nozzle IV3$30 . . 12 .66 .00  sg‘® 20 58 93

Outlet Nozzle V3930 - . A1 65 o agt® 15 48 »80

Outlet Mozzle 7v3930 - . 12 .67 .on sst@ 28 55 84

Outlet Nozzle 173885-4 . . A1 51 013 eof® 4 60 61

Upper Nozzie Shell 703940 ASO8, CL.2 07 .62 008 10 65 10 106

Lower Kozz'e Shell IV38ss " - .09 66 908 10 10 10 »80

Lower Shell 88029-1 AS338, CL.1 A2 .5Y 00 -10 82 22 81

Lower Shell C4007-1 . - 12 .53 .00 10 82 (Actwal) 22 94 (Actual)

Inter. Shell B8006-1 - . 12 s 010 10 68 0 as

Inter. Shell 88U40-1 R . 14 52 008 -i0 62 2 92

Bottom Head Trans. W-433 ASO8, CL.2 09 .76 .00 0 Q 0 87
Ring

Bottom Head Dome Ce007-2 AS338, CL.! 12 .S3 00 -20 50 0 7

Inter. to Lower She'l  SA1769'D) SAW 26 60 019 o'® N 0 s
Girth Meld Seam

Lower Shell Long. wr2g(C) SAR 23 .63 .09 ol® - 0 i
Weld Seam

Inter. Shell Long. ws70td) SAM 32 s6 .o o(®) s G -
Welid Seam

Nozzle to Inter. Shell wWF200'®’ SAM 24 63 .00 oW - 0 s
GIrth Meld Seam

(a) Estimated using Methods of U.S NRC MUREG-0800. Bramch Technical Position MTEB S-2, Juiy, 198!

(b) Weld Wire Heat Mo. 71249 and Linde 80 Flux Lot No. 8738

() Neld Wire Heat No. 72102 and Linde 80 Flux Lot No. 3650

(d) Weld Wire Heat No. 72105 and Linde 80 Flux Lot No. 8659

(e) Wald Wire Heat Mo. B21T44 and Linde BO Flux Lot No. 8773

ZIOM UNIT 2 REACTOR VESSEL TOUGHNESS DATA
TABLE 3.3.2-2

B9
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3.3.2 & 4.3.2 FRACTURE TOUGHNESS m.‘ﬁ’{s‘”-—» v

The temperature and pressure changes during heatup and coLidown are limited to be consistent with the requirements
given in the ASME Beiler and Pressure Vessel Code, Serilon 111, Appendix G, a?_‘[grasp_,wu G.

L Blihan of
The fracture toughness properties of the ferritic materials in the reactor vessel are determined in accordance
with the NRC Standard Review Plan, S _ wessel reguirements
These properties are then evaluated in accordance with Appendix 6 of t - Section 111 of the
ASME Boiler and Pressure Vessel Code and the calculatyon methods described in WCAP 19244, "Basis for Heatup and

= 9 pe ~ Sy
#Eootdown timit es®, W %) ~— (T il -":I’{\ {1
) = P e PR A
Heatup anu cogldown 1imit curves are cﬂcuhteﬁ%ﬁ‘g the most limiting value 4f thesnil ductility reference
temperature [fRTypr,) at the end of Vsreffective full power years (EFPY) of service life. The ISPEFPY service
l1ife period is ::osen such that the limiting/RTygy at the 1/47 lecati in the core reglon 1< greater than the
Rinpy of the limiting unirradiated material. The selection of Sueha Timiting?RTypgy assures that all
j components in the Reactor Coolant System will be operated conservatively in accor!p_pc_efg[th applicable Code
|~ T———_requirements. - "c?“;u..i o

-un- ISQ+5 VOATer ANE Gedewsd Lmmar ComvES A VMol OFERATIN MR Boon) UNTS 4 ‘}:_) ‘A\_"‘“"_‘L__f"‘,""“_‘:':,.i."_:‘ \1: o
S} ___The reactor vessel materials have been tesied to determine thelr initial Ringr: The resulis of these te<ts are

| m Reactor operation and resujtant fast neutrom (€ greater than 1 Mev)

| irradiation can cause an increase in the Riypy- Therefors,m adjusted reference temperatures based upon the
fluence, copper content, and nickel content of the material in question scan be predicted us ing Regulatory Guide
1.99, Revision 2, "Effects of Residual Elements on Predicted Radiation Damage to Peactor Vessel Materials.® The
| heatup and cooldown 1imit curves, = o 5 include predécted adjustments for this shift in
| Rinpy at the end of ys&:rn as well as adjustments for possible errors in the pressure and temperature sensing

| iastruments. %) ""f._‘_‘_f,‘,...c;u n B Frsie ok Thwtlﬁmﬁ?’i}n_ﬁ.‘)

e ——————— i ———— s et

”

Allowable pressure-temperature reiationships for various heatup and cooidown rates are calculated using methods

derived from Appendix & in Section 111 of the ASME Boiler and Prossure Vessel (ode as required by Appendix G to

10 CFR Part 50, and these methods are discussed in detall in WCAF 19244

The general method for calculating heatup and cooldown limit curves is based upon the principles of the linear

elastic fracture mechanics (LEFM) technology. In the calculation piocedures, a semielliptical surface defect with

a depth of one-quarter of the wall thickness, 7, and a length of 3/27 is assumed to exist at the inside of the

| vessel wall as well as atl the outside of the vessel wall. The dimensions of this postulated crack, referred to in

\‘ Appendix G of ASME Section II1 as the reference flaw, amply exceed the current capabiiities ot inservice

} inspection technigues. Therefore, the reactor operatien limit curves develooed for this re crence crack are

| conservative and provide sufficient safety margins for protection against nonductile fallure To assure that the

| radiation embrittiement effects are accounted for in the caiculation of the limit curves, the most 1imiting value
of the,nil-ductility reference tt.eratun.(ﬁ 1= 15 used and-this includes the, radiation-induced shift,

(ll’l.mhyres’th 1o the end of the peri .’or which heatup and cocldown (II/*QS are generated. ... . asaia futer

— -~ .

(| adinsbed ¢ ) whih 4
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The ASME approach for calculating the allowable 1imit curves for various heatup and cooldowr. rates specifies that
the total stress intensity factor, K;, for the combined thermal and pressure stresses at any time < ving heatuwp
or cooldown cannot be greater than tln referencef stress intensity factor, KP for the metal tempera.ire at that
time. Ky is obtained from the reference f-acture toughness curve, defined 'n Appendix G to the ASME Code. The
Kig curve is given by the equation:

Kig = 2u.78 + 1.223 exp [0.0145(7-Riggy + 160)) (N
Where: KP is the reference stress intensity factor as a function of the metal temperature ™ and the metal
it

nil-ductiiity reference temperature Rigp7- Thus, the governing equation tor the heatup cooldown analysis 1is
defined in Appendix G of the ASME Code as follows:

€ Km + Ky < Kpg (2)

where: Kim = the stress intensity factor caused by membrane (pressure) stress,

_____

‘lf’ the stress intensity factor caused by the thermal gradients,

\refeconce s¥ess "‘_‘U“" Tocher
Kig = C-iﬁ—u provided by the Code as a function of temperature relative to the Riggy of the
material,

C = T.0 for ievel A and 8 service limits, and

c = 1.5 for inservice hydrostatic and leak test operations.
0d ushed |
At any time during the heatup and cooldown transient, Kig s determined by the metal temperature at the tip of
the postulated flaw, the appropriate value for RTygy., and the reference fractuyre toughness curve. The thermal
stresses resulting from temperature gradients through the vessel wall are calculated and then the corresponding
thermal stress intensity factor, K;4, for the reference flaw is computed. From Equation (2) the pressure stress
intensity factors are obtained and, from these, the allowable pressures are calculated.

b PrLRy

% =9 defineslimits to assure prevention of non-ductile fallure only. For normal operation
other inherent plant characteristics, ©.9., punp heat addition and pressurizer heater capacity may limit the
heatup and cooldown rates that can be achieved over certain pressure-temperature ranges.

G ¥he PTUR:
The leak test 1imit curve shown on the heatup curves represent minimum temperature requirements at
the leak test pressure specified by ASKE Section !Mﬁt_&e NRC Standard Review Plan NUREG-0800 .

Allowable combinations of pressure and teneratm%‘!or sm%ﬂe‘ temperature change rates are below and to the

right of the limit 1ines shown. Limit 1ines for cooldown rates between those presented may be obtained by
interpolation.

Nees.
10580710590 9 Amendment T4 9
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Low Temperature Overpressure Protection

-4 220°F )
There are 3 mee _ ofo&ﬂag the RCS from overpressurization by a pressure transient at low temperatures
(below P58 . The first type of protection is ensured by the operation and surveillance of the power
operated relfef vaives with a 11ft setting of 435 psig. A singie power operated relief valve {(PORY) will
reiieve a pressure transient caused by 1) a mass addition into a solid RCS from a charging pump or 2) a heat
input based on a reactor coolant pump being started in a7 idle RCS and circulating water into a steam
generator whose temperature is 50°F greater than the RCS temperature. (1)

The second means of protection is ensured by a PORV being open. 1t will have the same relieving capabiiities
as mentioned above.

The third means of protection iimits the pressurizer level to 25% and the pressurizer pressure to 100 psig.

A pressure transient caused by the inadvertent mass addition from a charging pump renning for 10 minutes will
be relifeved by the large gas volume and low pressure present in the pressurizer as mentioned above.
Maintaining the pressurizer ileve! below ?5% will also make the hiy pressurizer level deviation 2larm avalliable
to the operator during a mass addition accident. 3;‘»\‘

In the event that a single PORV becomes incperable, the repair period of 7 days is based on allowing
sufficient time to effect repairs using safe and proper procedures and upon the operability of the redundant
PORV. The 24 hour time period to reach tne restrictive conditions in the pressurizer provides sufficient
time to meet these conditions.

In the event that Doth PORV's become inoperable, the condition is more serfous than for a single inoperable
PORV, therefore every attempt shouid be made to depressurize the RCS in a controlied manner as rapidiy as
possible. The 16 hour time period to reach the restrictive conditions in the pressurizer represents a
reasonable amount of time to meet these conditions under an expedited circumstance.

The Low Temperature Overpressure Protection System must be tested on a perfodic bases consistent with the
need for 1ts use. A CHANNEL FUNCTIONAL TEST shail be performed prior to enabiing the overpressure protection
system during cooldown and startup.

The limitations and survet!iance requirements on the £CCS equipment provides assurance that a mass addition

pressur: transient can be re!ieved by the operation of a single PORV or the Himiting conditions placed on the
pressurizer.

The1re?tr:‘c):;ms for startup of a RCP iimits the heat input a:cident to within the relieving capabiifities of
a single ,

(1) Pressure Mitigating Systems Transient Analysis Results July 1977 West! se rs
Overpressurization. y nghouse Owners Group on RCS

12470712470 94 Ame. iment Nos 138499



LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIRLHENT

4.3.4.0. Materilals Irradiation Surveililance Specimen

i) inspection. (per uni )
ST : : W S Specimen capsulestte be-wsed—in the reaetor
e
/ Shail ba ramoved and - vessel material-surveiiiance prog hali.t
'fl) Pramivied e A'.N'“‘\-‘-V'\(f“ mm_m‘." pe ' 4 .
; Ch"3¢$ i he e TR “m-» m‘“l . § " l
lf o g?q_r"ycs, as r!qm'-rnJ m-“- m \ w"’ ¢ :
\ b‘} jo CFR. SO Appand x H | . foilows:
\»

DESIGNAT REMOYAL TIME (EFPY)
u RE (1.27)
/1’ REMOVED (3.56)
Y 8.5
/x 13 ‘,\
S WS, V.2 STANDBY
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The surveillance inspection program has been developed to compiy with Section XI of the ASME Boller and

Pressure Vessel Code and appliicablie addunda as required by 10CFR50, Section 50.55a(g), except where specific
written relief has been granted by the NRC pursuant to 10CFRSO, Section 50.55a(g)(6)(1). The design of the
plant, state of non-destructive testing technology, and access to areas to be inspected require such relief.

The Reactor Vessel Material Surveillance Program is designed to evaluate the effects of radiation on the
fracture toughness of reactor vessel steel based on the transition temperature approach and the fracture
mechanics approach.

10CFRS0, Appendix W, paragraph II B.1 requires that the reactor tessel material surveillance program shall
meet the requirements of ASTM E185-82 such that the surveillance capsules represent end-of-11fe fluences at
the reactor vessel surface and 1/47 wall thicknesses.

ATYRHR
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6.6.1.G PRESSURE AND TEMPERATURE LIMITS REPORT (PTLRD

The reactor coolant <ysies pressure ang
temperaty~~ limits  including heatup and
conlidown rates, criticality, and hydrostatic and
leak test Timits, shall be established and
documented in the PTLR. The reactor vessel
pressure and temperature limits and the heatup
and cocidown rates are addressed in
Specification 3.3.2.A. The analytical methods
used to determine *he pressure and temperature
I1tmits including the heatup and cooldown rates
shall be those previously reviewed and approved
by the NRC as described in WCAP-13406, "Heatup
and Cooldown Limit Curves for Normal Operation
for Zion Units 1 & 2", dated July 1992 and
apnroved by the NRC SER dated
reactor vessel pressure and temrature limits,
including those for heatup and cooldown rates,
shall be determinedsc that all applicable Timits
(e.g., heatup limits, cooldown limits,  and
inservice leak and hydrostatic testing iimits)
of the anaiysis are met. The PTLR, including
revisions ar supplements thereto, shall be
provided upon issuan.e fc. each reactor vessel
fluency period.
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.0 DEFINITIONS

1.28

1.29

1.30

1.31

OPERATING

OPERATING is defined as performing the intended
function in the intended manner.

OPERATING CYCLE

The OPERATING CYCLE shall be the interval between
the end of one major refueling outage and the end
of the next subseqguent major refueling outage per
unit.

OPERATIONAL MODE - MODE

An OPERATIONAL MODE (i.e. MODE) shall correspond
to any one inclusive combination of core
reactivity condition, power level, and average
reactor coolant temperature specified in Table
1.1, when fuel assembliies are present in the
reactor vessel.

PHYSICS TESTS

PHYSICS TESTS shall be those itasts performed to
measure the fundamental nuclear characteristics
of the reactor core and related instrumentation
and 1) described in Chanter 14.0 of the UFSAR, 2)
authorized under the provisions of 10 CFR 50.59,
or 3) otherwise approved by the Commission.

PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

The PTLR is the unit specific document that
provides the reactor vessel pressursz and
temperature 1imits, including heotup and cooldown
rates, for the current reactor vessel fluence
period in accordance with Specification 6.6.1.G.
Plant operation within these operating Timits is
addressed in Specification 3.3.2.A.

ZOSR-242

1.32

1.34

PRESSURE BOUNDARY LEAKAGE

PRESSURE BOUNDARY LEAKAGE shall be leakage
(except steam generator tube leskage:@ through a
non-isclable fault in the Reactor Coolant System
component body, pipe wall,6 or vessel wall.

PROCESS CONTROL PROGRAM (PCP)

The PROCESS CONTROL PROGRAM (PCP) shall contain
the current formulas, sampling, analyses, tests
and determinations to be made to encure that the
processing and packaging of solid radicactive
wastes will be accomplished in such a way as to
assure compliance with 10 CFR parts 20, €1 and
71, and Federal and State regulations and other
requirements governing the shipment and cisposal
of radiocactive waste.

PROTECTION LOGIC CHANNE!

A PROTECTION LOGIC CHANNEL shall be an
arrangement of relays, contacts or other
components which operate in response to
INSTRUMENT CHANNEL outputs to produce a decision
output. The decision output is the initiation of
a protective action signal. Ac the system level,
the decision output is the operation of a
sufficient numer of ACTUATION DEVICES and the
associated ACTUATED EQUIPMENT as required to
place or restore the Nuclear Steam Supply System
to a design safe state. The channel is deemed to
include the ACTUATION DEVICES.

Amendment Nos.




1.0 DEFINITIONS

1.35 PROTECTION SYSTEM

The PROTECTION SYSTEM shall consist of both the
Reactor Protection System and the Engineered
Safeguarus System. The PROTECTION SYSTEM
encompasses all electric and mechanical devices
and circuitrv (from sensors through ACTUATION
DEVICES) which are required to operate in order
to place or restore the Nuclear Steam Supply
System to a design safe state.

IOSR-242 Sa Amendment Nos .







LIMITING CONDITION FOR OPERATION

3.3.2 (Continued)

IOSR-242

The Reactor Coolant System pressure and
temperature limits specified in the PTLR
shall be recalculated periodically as
required, based on results from the material
surveillance program.

The secondary side of the steam generator
must not be pressurized above 200 psig if th:
temperature of the primary and secondary
coolant is below 70°F.

The pressurizer heatu- rate shall not exceed
100°F/hr and the pressurizer cooldown rate
not exceed 200°F/hr. The spray shall not be
used if the temperature difference between
the pressurizer and the spray fluid is
greater than 320°F.

Hydrostatic Testing

1. System inservice ieak and hydrotests
shall be performed in accordance with the
requirements of ASME Boiler and Pressure
Vessel Code, Section XI, and applicable
addenda; except as stated in
Specification 4.3.4.C.1.

SURVEILLANCE REQUIREMENT

4.3.2

Not Applicahie

Not Applicable

Not Applicable

Not Applicabie

Amendment Nos.



LIMITING CONDITION FOR OPERATION

3.3.2.G. Low Temperature Overpressure Protection
(Continued)

b. The Reactor Coolant System (RCS.
pressure shall be less than 100
psig, and the pressurizer ilevel
less than 251, or

£ The RCS is depressurized and one
PORV and it's isolation valve are

open.

2. a. A maximum of one* charging pump,
shall be capable of injection into
the RCS.

b. No safety injection pumps shali be
capable of injaction into the RCS.

. No accumulators shall be capable of
injection into the RCS.

4 For short durations of time during pump
switchover, two charging pumps may be capable of
injection into the RCS for the purpose of
mainta’ning seal injection flow to the reactor
coolant pumps.

Z0SR-242 83

SURVEILLANCE REQUIREMENT

4.3.2.6G.

Low Temperature Overpressure Protection
(Continued)

4. Verifying each PORV's isolation valve
is open at least once per shift when
this method is being used for low
temperature overpressure protection.

5. Testing pursuant to Specification
4.0.5.

The RCS pressure shall be verified to be
less than 100 psig, and pressurizer level
shall be verified to be less than 251 at
least once per shift, when this metnod is
being used for low temperature
overpressure protection.

Verifying one PORV and it's isclation
valve are open at least once per shift,
when this method is being used for lTow
temperature overpressure protection.

At Teast two of the three charging pumps, and
all safety injection pumps and accumulators,
shall be verified to be incapable of injecting
into the RCS prior to entering a condition in
which they are required to be incapable of
injection into the RCS, and at least once per
shift thereafter while they are reguired to be
incapable of injection into the RCS.

Amendment Nos.
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Bases
3.3.2 &% 4.2.2 FRACTURE TOUGHNESS PROPERTIES

The temperature and pressure changes during heatup and cooldown are limited to be consistent with the requirements
given in the ASME Boiler and Pressure Vessel Code, Section III, Appendix G, and 10CFRS0 Appendix G.

The fracture toughness properties of the ferritic materials in the reactor vessel are determined in accordance
with the NRC Standard Review Plan. These properties are then evaluated in accordance with Appendix G »nf the 1986
Edition of Section III of the ASME Boiler and Pressure Vessel Code and the calculation methods described in
WCAP-13406, "Heatup and Cooldown Limit Curves for Normal Operation for Zion Units 1 & 2", July 1992.

Heatup and cooldown limit curves are calculated using the most limiting value of the adjusted nil-ductility
reference temperature (adjusted RTyny) at the end of 14 effective full power years (EFPY) of service 1ife. The 14
EFPY service 1ife period is chosen such that the limiting adjusted RTynr at the 1/47 location in the core region
is greater than the RTyny of the limiting unirradiated material. This Iim!ting adjusted RTypy assures that all
components in the Reacggr Coclant System will be operated conservatively in accordance with appliicable Code
requirements.

The reactor vesse! materials have been tested to determine their initial RTyny; the results of these test: are

! shown in WCAP-13406 "Heatup and Cooldown Limit Curves for Normal Operation ’or Zion Units 1 & 2". Reactor

: operation and resultant fast neutron (E greater than 1 MeV} irradiation can cause an increase in the RTypyy.
Adjusted reference temperatures, based upon the fluence, copper content, and nickel content of the naterqal in
question or based on credible surveillance data, can be caiculated using Regulatory Guide 1.99, Revision 2,
"Effects of Residual Elements on Predicted Radiation Damage to Reactor Vessel Materials.” The heatup and cooldown

l limit curves specified in the Pressure and Temperature Limits Report (PTLR) include adjustments for this shift in
RTypt at the end of 14 EFPY as well as adjustments for possible errors in the pressure and temperature sensing
instruments.

Allowable pressure-temperature relationships for various heatup and cooldown rates are calculated using methods
derived from Appendix G in Section III of the ASME Boiler and Pressure Vessel Code as required by Appendix G to 10
| CFR Part 50, and these methods are discussed in detail in WCAP--13406.

The general method for calculating heatup and cooldown 1imit curves is based upon the principles of the linear
elastic fracture mechanics (LEFM) technology. In the calculation procedures, a semielliptical surface defect with
a depth of one-quarter of the wall thickness, T, and a length of 3/2T is assumed to exist at the inside of the
vessel wall as well as at the outside of the vessel wall. The dimensions of this postulated crack, referred to in
Appendix G of ASME Section III as the reference flaw, amply exceed the current capabilities of inservice
inspection techniques. Therefore, the reactor operation 1imit curves developed for this reference crack are
conservative and provide sufficient safety margins for protection against nonductile Failure. To assure that the
radiation embrittiement effects are accounted for in the calculation of the limit curves, the most lim*ting value
of the adjusted nil-ductility reference temperature (adjusted RTypr) is used, which inciudes the initial RTnoT.
the radiation-induced shift (ARTypy) corresponding to the end of"?ge pericd for which heatup and cooldown curves
are generated, and a margin factor.

Z0SR-242 50 Amendment Nos.




The ASME approach for calculating the allowable 1imit curves for various heatup and cooldown rates specifies that
the total stress intensity factor, Ky, for the comtined thermal and pressure stresses at any time during heatup or
cooldown cannot be greater than the reference stress intensity factor, K;p for the metal temperature at that

time. K;gp s obtained from the reference fracture toughness curve, defined in Appendix G to the ASME Code. The
Kig curve is given by the equation:

Kigp = 26.78 + 1.223 exp [0.0145(T-RTypr + 160)] (1)
Where: K{$ is the reference stress intensity factor o5 a function of the metal temperature T and the metal
t

nil-ductility reference temperature RTyny. Thus, the governing equation for the heatup-cooidown analysis is
defined in Appendix G of the ASME Code as follows:

| CKn + Kp7 < g (2)
Where: KiM = the stress intensity factor caused by membrane (pressure) stress,
Kit = the stress intensity factor caused by the thermal gradients,
Kig = reference stress intensity factor provided by the Code as a function of temperature relative
to the RTypy of the material,
C = 2.0 for level A and B service limits, and
C = 1.5 for inservice hydrostatic and leak test operations.

At any time during the heatup and cooldown transient, K;p is determined by the metal temperature at the tip of the
| postulated flaw, the appropriate value for adjusted RTyny, and the reference fracture toughness curve. The
thermal stresses resuiting from temperature gradients ggrough the vessel wall are calculated and then the
| corresponding thermal stress intensity factor, Kiy, for the reference flaw is computed. From Equation (2> the
pressure stress intensity factors are obtained ans, from these, the allowable pressures are calculated.

9 The PTLR defines limits to assure prevention of non-ductile failure oniy. For normal! operation other inherent
plant characteristics, e.g., pump heat addition and pressurizer heater capacity may limit the heatup and cooldown
rates that can be achieved over certain pressure-temperature ranges.

f The leak test limit curve shown on the heatup curves in the PTLR represent minimum temperature requirements at the
leak test pressure specified by ASME Section III and the NRC Standard Review Plan NUREG-0800.

| Allowable combinations of pressure and temperature in the PTLR for specified temperature change rates are below
and to the right of the limit lines shown. Limit lines for cooldown rates between those presented may be obtained
by interpolation.
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Bases:
3.3.2.6G
4.3.2.G

20SR-242

Low Temperature Overpressure Protection

There are 3 means of protecting the RCS from overpressurization by a pressure transient at low temperatures
(below 320°F). The first type of protection is ensured by the operation and surveillance of the power
operated relief valves with a 1ift setting of 435 psig. A single power operated relief valve (PORV) will
relieve a pressure transient caused by 1) a mass addition into a solid RCS from a charging pump or 2) a heat
input based on a reactor coclant pump being started in an idie RCS and circulating water into a steam
generator whose temperature is 50°F greater than the RCS temperature. (1)

The second means of protection is ensured by a PORV being open. It will have the same relieving capabilities
as mentioned above.

The third means of protection limits the pressurizer level to 251 and the pressurizer pressure to 100 psig.

A pressure transient caused by the inadvertent mass addition from a charging pump running for 10 minutes will
be relieved by the large gas volume and low pressure present in the pressurizer as mentioned above.
Maintaining the pressurizer level below 25% will also make the high pressurizer level deviation alarm
available to the operator during a mass addition accident.

In the event that & single PORV becomes inoperable, the repair period of 7 days is based on allowing
sufficient time to effect repairs using safe and proper procedures and upon the operability of the redundant
PORV. The 24 hour time perioc to reach the restrictive conditions in the pressurizer provides sufficient
time tc meet these conditions.

In the event that both PORV's become inoperable, the condition is more sericus than for a single inoperable
PORYV, therefcre every attempt should be made to depressurize the RCS in a controlled manner as rapidiy as
possible. The i6 hour time period to reach the restrictive conditions in the pressurizer represents a
reasonable amount of time {0 meet these conditions under an expedited circumstance.

The Low Temperature Overpressure Protection System must be tested on a periodic bases consistent with the
need for its use. A CHANNEL FUNCTIONAL TEST shall be performed prior to enabling the overpressure protection
system during cooldown and startup.

The limitations and surveillance requirements on the ECCS equipment provides assurance that a mass addition
pressure transient can te relieved by the operation of a single PORV o the limiting conditions placed on the
pressurizer.

The restrictions for startup of a RCP limits the heat input accidert to within the relieving capabilities of
a siagle PORV.

(1) Pressure Mitigating Systems Transient Analysis Results July 1977 Westinghouse Owners Group on RCS
Overpressurization.
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LIMITING CONDITION FOR OPERATION

3.3.4
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SURVEILLANCE REQUIREMENT

4.3.4.D.

Materials Irradiation Surveillance Specimen
Inspection. (per unit)

Srecimen capsules shall he removed and
examined to de*ermine changes in their
material nroperties, as required by 10CFRS0
Appendix H.

Amendmen® Ncs.




4.3.4 The surveillance inspection program has been developed to comply with Sectiun XI of the ASME Boiler and
Pressure Vessel Code and applicable addenda as required by 10CFR50, Section 50.55a(g), except where specific
written relief has been granted by the NRC pursuant to 10CFRSO, Section 50.55a{g)?6)(i). The design of the
plant, state of non-destructive testing technology, and access to areas to be inspected reguire such relief.

The Reactor Vessel Material Surveiliance Program is designed to evaluate the effects of radiation on the
fracture toughness of reactor vessel steel based on the transition temperature approach and the fracture
mechanics apgroach.

10CFR50, Appendix H, paragraph II B.! requires that the reactor vessel material surveillance program shall
meet the reguirements of ASTM E185-82 such that the surveillance capsules represenrt end-of-1ife “luences at
the reactor vessel surface and 1/47 wal! thicknesses.

Amendment Nos.
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6.6.1.G PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

The reactor coolant system pressure and
temperature limits, including heatup and
coocldown rates, criticality, and hydrostatic and
leak test limits, shall be established and
documented in the PTLR. The reactor vessel
pressure and temperature limits and the heatup
and cooldown rates are addressed in
Specification 3.3.2.A. The analytical methods
used to determine the pressure and temperature
limits including the heatup and cooidown rates
shall be those previously reviewed and approved
by the NRC as described in WCAP-13406, "Heatup
and Cooldown Limit Curves for Normal Operation
for Zion Units 1 & 2", dated July 1992 and
approved by the NRC SER dated . The
reactor vessel pressure and temperature limits,
inciuding those for heatup and cooldown rates,
shall be determined so that ali applicable
Timits (2.g., heatup 1imits, cooldown limits,
and inservice leak and hydrostatic testing
limits) of the analysis are met. The PTLR,
including i zvisions or supplements thereto,
shall be provided upon issuance for each reactor
vessel fluency period.

Z0SR-242 316b Amendment Nos.







