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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

PUBLIC SERVICE ELEC •,ý'[C & GAIS COMPANY 

PH ltADEI PHIA ELFCUI-[TC COMiPANY 

D[LMARVA POWER ANP t TOP [1 COMPA'ýNY 

AFLANTIC CIIY E[I.ECTRjC CO H;ý1AM'!'( 

DOu _1.ET NO, 50-272 

SALE_ NUA LA - _E.tI R -ENE RA F ,.-R- ,TN. F R- S A, U. O N UIT NO.  

AN•J Wi•F ,NF TO FAC. .I FY OPF [INC LI C .--SE 

Amendme~t No. 159 
Licenase No. DPR-70 

1. The Nuclear Regulatory Commission (the Commission or the NRC) has found 
that: 

A. The applicatio- for amendment filed by the Public Service Electric & 
Gas Company, Philadelphia Electric Company, Delmarva Power and Light 
Company and Atlantic City Electric Comrip,"ny (the licensees) dated 
August 19, 1994, as supplemented October 4, 199M, compl ies with the 
standards and requirements of the Atomic Energy Act of 1954, as 
amended (the Act), and the Commission's rules and regtalations set 
forth in 10 CFR Chapter I; 

B. The facility will operate in cfr.'13,rmity with the application, the 
provisions of the Act, and th mules and regulati. *s of the 
Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering th,-; health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter I; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requiremerts have been 
satisfied.  

2. Accordingly, the license is aý, ided by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment, and 
paragraph 2.C.(2) of Facility Operating License No. DPR-70 is hereby 
amended to read as follows: 
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(2) Technical Spr~cif cations and Environmental Protection Plan 

The Technical Specifications contained in Appendiceý A and B, as 
revised through Amendment No. 159 , are hereby incorporatd] in the 
license. The licensee shall operate the facility in accord'anice with 
the Technical Specifications.  

3, This license ameudmoit is effective as of its date of issuance, to be 
implemented at the next outage of sufficient duration, 

FOR THE NUCLEAR REGULATORY COMMISSIOH 

r/hn F . Stolz, Dirpctor 
roj r.t Directorate I-2 

Divisoin of Reactor Projects -- I/I1 
Office of Nuclear Reactor R.;gullatin 

Attachment
Changes to the Technical 

Specifications

Date of Issualnc:e: Noveiber. 4, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 159 

FACILITY OPERATING LTCENSENO ... DPR-70 

DOCKET_ NO 5fl 272 

Revise A-pefloflix A as follows: 

Reo- •,v.Pa,; Inse;t P

2-6 

B 2--3 

B 2-4 

B 2-7

2-6 

B 2 -3 

B2 

B 2 -7

3/4 3 -25 

B "1 3-1

3/4 3-26

B 3/4 3--1 

B 3/4 3-1a



TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

"TRIP SETPOINT

13. Steam Generator Water 
Level--Low-Low 

14. Steam/Feedwater Flow 
Mismatch and Low Steam 
Generator Water Level

15. Undervoltage-Reactor 

Coolant Pumps 

16. Underfrequency-Reactor 
Coolant Pumps 

17. Turbine Trip 
A. Low Trip System 

Pressure 
B. Turbine Stop Valve 

Closure 

18. Safety Injection Input 
from SSPS 

19. Reactor Coolant Pump 
Breaker Position Trip

n 9.0% of narrow range instrument 
span-each steam generator 

a 40% of full steam flow at RATED 
THERMAL POW<ER coincident with steam 
generator water level n 10.0% of 
narrow range instrument span--each 
steam generator

* 2900 voltn-each bus 

* 56.5 Hz - each bus 

* 45 psig 

* 15% off full open 

Not Applicable 

Not Applicable

ALLOWABLE VAaUES 

a 8.0% of narrow range instrument 
span-each steam generator 

, 42.5% of full steam flow at RATED 
THERMAL POWER coincident with steam 
generator water level 1 9.0% of 
narrow range instrument span--each 
steam generator

* 2850 volts-each bus 

* 56.4 Hz - each bus 

* 45 psig 

* 15% off full open 

Not Applicable 

Not Applicable

Amendment No.159
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES 

2.2.1 REACTOR TRIP SYSTIT:h[ INSTRUM8NTTIONO SETROINTS 

The Trip Setpoints are the nominal. val.' at which the bistables are set.  
Any bistable is consJidered to be properly adjusted whe i the "as-left" valu- is 
within the bh. A, for -cANNE, CATI.[EB3ATON acc-u.cy (i.e., + rack ca1 '-A.btation 
compal'Lator setting 'uracy) 

The Trip Setp lots used in the bista bles are base-3, on theý analytical 
limits stated in the UFS?%.A. The selection of these Trip Soc. 0 ts1. is such 
that adequat' prot ection is provided when all senso- and procussing time 
delays are tarker into account. To al.low for calibrationn tol.re. ",ý -, 
instr'um'hatinon untcr. 'nies, instufentc drift, and seý-Ce. Cenvi .Lrent ercrr-s 
for those Reactor Proti ction System (RPS) climnnels the,.'.: must function in har'h 
environments as definel! by 10 CFR 50.49, the Trip Setuoý-ats ana Allowable 
Values spec. fiI, -in the Techn.L'c-al. Specificat'cion Limi.ting Conditi.ons for 
Operat .on (LCO's) are conoservatively adjus'ed with ese to the aarlytir'ial 
limits. Thb met.hnd;logy used to calculatei the Trip Setpo.s is conessLtent 
with Instr u -•nit Soci.ety of America St ~ -I ,d]SA-$67.04 -1982, which is endo rsed 
via NRC Reqrlatouy Guide l..05, Rev. 2. The actu.l no•.inal Trip Setpoint 
entered into the bistable is more conservat ive than that speci.f i-ed by the 
Allowable Vale to account for change-s in raen.T;l' measu;. !knent erroius detectahble 
by a CHANNiJ F0u4Ci'IONAL TEST. One exam,:- e of such a chaoge in measurenmezt.  
error is drift du-ring the surveillance erval. If the mei :.ired set pint 
does not exceed t- Allowable Value, the bistable is cons i d-ered O0 •"'•A-:LE.  

Setpoinis in accordance with the AliowableVal.ue in e that the sa't 'ty 
analyse; wh 'B de...'u;Lrate that safety limits are not violated r.in vi Lid 
(pcovided the unit is operated within the LCO's at the su of ary des1.[. a 
basis event and the equipment functions as desgin< , .  

The Trip Setpoints and Allowable Values listed in the LCO's incorpoerut.e 
all of the know, uncertainties applicable for ea el( chanivel. The : 'jet of 
the uncertaoities are factored into the determiinat an of ean-h Trip Setpn .nt.  
All field se tsors and signal. processing equipmeat for these channels are 
assumed to operate within the allowances of these uncertai.ty magnitudes.  

Manual Rei. !ý.or Trip 

The Ma-tual Reactor Trip is a redundant channel to the autor.mat i c 
protective inuctrume-matdton channels and provides manua! reactor trip 
capability.  

Power Ranriete Neiutron Flux 

The Power Range, Neutron Flux chanrel high setpoint provides reactor core 
protection against reactivity excursions which are too rapid to be protected 
by temperature and pressure protective circuitry. The low set point provides 
redundant protection in the power range for a power excursion beginning from 
low power. The trip associated with the low setpoint may be manually bypassed 
when P-10 is active (two of the four power ru.ge channels indicate a power 
level of above approximately 9 percent of RATED THERMAL POWER) and is

Amendment No. 159SALEM - UNIT I B 2-3



LIMITING SAFETY SYSTEM SETTINGS 

BASES 

automatically reinstated when P-10 become.- inactive (three of the four 
channels indicate a power level below appr:oximately 9 percent of RATED THERIMA1, 
POWER) .  

Power Ran--e Ný . Fily *x, Hiqh Rates 

The Poear Range Posetive Rate trip pr 0.oides prllecLioa againsnt rapid flux 
increas'rs whiLch are cha- rcteri-st.ic of rod ejec>tion events from any por•,er 
level. Spwecifically, thi-; trip complets the Pow'er Rang9e Neutron Flux High 
and Low trip; to ensure that the criteria are met for rod ejection from 
partial power.  

The Pow;i: Range NeqJ.. ive Ra ... trip provides pcLotection to ensure that 
the minimir0. DNBR is mai.n'tined abore the de sign DNNB . val•. for multiple 
contrcol rod drop accidercms. The analysis of a s:ingl rod d-rop accid-etn 
imd]. ates a return to full powe- r may be iritia , by the aut rimLa.c control 
syst-'n in r _sponse to a c.otirulr full powe',-r turie ].oad dex aa ,- or by the 
negLre moc)'rat,,'< tempi- tu.:e •dback. This trarnir.-rt will not result irn a 
DNBR of less than the des go DN a' value, there or-e sc ig.rod drop protect.ion 
is not redjl.oed.  

Inter.-.ridia te and So; ':. e c-.. Nuclear Flux 

The Inter.ed 'ae and Source Range, Nuc'lear Flux tr-Lps provi d reactýor 
core protectLon d j re,-rtor st rtuip. These tiips provide red:;nd-1't 
protection to the setp,)int trip of the Pow er Ra;- ', Neutron Flux chaii-,.'ls.  
The Souirce R-'rrge Ch;Jiarels will initiate a reactor tri.p at about 10+5 countsA 
per second un.less manually blocked when P-6 becomes anctcv,•. Th:- Intermnedi_:te 
Range Cha irtels will initiate a reactor trip at a current level proportional to 
appvoci~mately 25 percent or RATED THERM -T, PO4ER un]. ;r manually bl.,'.-ed when 
P-10 becomes active. No credit was tak:a foc operation of the trips 
associated with either the Intermce'dti.te or Source Ranje Cham.',iels in the 
accident analyses; however, their functional capabil.ity at the specified trip 
settings is required b) thi.s specificatioe to enhance the overall reliability 
of the Reactor Protection System0..  

Overtempe'-ature A T 

The Overtemperature A T trip provides core protection to prevent, DNB for 
all combinations of pressrure, power, coolant temperature., an d axLal power 
distribution., provided that the transient is slow with respect. to pipinIg 
transit delays from the core to the temperature detectors (about- 4 seconds), 
and pressure is within the range between the High and Low Pressure reactor 
trips. This setpoint includes corrections for change-s in density and heat 
capacity of water with temperature and dynamic compensat ion for piping delays 
from the core to the loop temperature detectors. With normal axial power 
distribution, this reactor trip limit is always below the core safety limit as 
shown in Figure 2.1-1. If axial peaks are greater than design, as indicated 
by the difference between top and bottom power range nuclear detectors, the 
reactor trip is automatically reduced according to the notations in Ta'.'e 
2.2-1.

Amendment No. 159SALEM - UNIT 1 B 2-4



LIMITING SAFETY SYSTEM SETTINGS 

BASES 

reliabilifty of the Reactor Protection System. This trip is redundant to the 
Steam Gen-erator Wa-ter Lev-,-l Low-Low trip. The trip values include sufficient 
allowance in excess of normal operating values to preclude spu.• tous tri ps but 
will initi ate a reactor tr•p before the steam gen-,rators are dry. TrLt-ef o-e, 
the required cap ýkcity anTd siart rig time requirements ,)f the auxiliary 
feedw ite-- pir.ps are reduced and the result' ibg the rmal trar.: on the Reactor 
Coola-nmt Sys.' ni and stea: p- -cators is minim~ized.  

Undo re il]tejd-'ý arid 1n rea .•.u >__Reacto r Col lant Puz. : .  

The Undervoltage and Undecfreqirency Reactor Coolant Pump bhs trips 
provide rcrct core protect ion agai-st DN3 as a r .mult of lons of volt. or 
under frequency to more than. one reactor coolant pi . The speclf ied set ]-i<s 
assure a reactor trip sikt..l is generated b-e-oi-' the low flow trip set poK t 
is reachTd-. Time delays are irico'rporatsed in the unde~rF r eq-. 'icy ar-Td 
und-rvoltage trips to p'-event. spi' tous retc or trips from m-O .r•y electr ical 
power tran r For under,. voltage, the delay is v-It so thc.t the tinte requ'cred 
for a s.gi,.ilto reu' the reic-ctoor trip breake-rs following the s "P 
trip of two or mo rteactor coolant pump bus circuiJt bea k-e,.'s F' :aLi riot exceed 
0.9 secods I. For u~derfcfEaquency, the de!lay is set so that the time rec-lu ie
for a signal to re- -h the reactor trip breakers after the undetrf-gqtie-ocy trip 
se'tp-) i.nt is reach -1d shall not exceed 0.3 seconds.  

Turh-:Lrn e .T r:p 

A Tu'rbin'e Trip caun;-"; a dicect reactor trip wbhen oper-Fri-g above P-9.  
Each of the turbin. t p provr-ide turbine picotectioci and redduce the seve,.Lty 
of the ensuiing trauts:ient. No credit was; taken in the accid--t curtly - s for 
operatioii of these tripps. Their functional capalnility at the spec-! Fied trip 
settings is requLred to enhance the overall reliac ' -,ty of the P )r 
Protection System.

Amendment No.1 5 9B 2-7SALEM - UNIT 1



TABLE 3.3-4 (continued) 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM iNSTR-UMENTATION 
T R P SET O NTS

FUNCTIONAL UNIT 

5. TURBINE TRIP AND FEEDWATER ISOLATION 

A. Steam Generator Water Level -
High-High 

6. SAFEGUARDS EQUIPMENT CONTROL 
SYSTEM (SEC) 

7. UNDERVOLTAGE, VITAL BUS 

a. Loss of Voltage 

b. Sustained Degraded Voltage 

8. AUXILIARY FEEDWATER 

a. Automatic Actuation Logic 

b. Manual Initiation 

c. Steam Generator Water Level-
Low-Low 

d. Undervoltage - RCP 

e. S.I.  

f. Trip of Main Feedwater Pumps 

g. Station Blackout

TRIP SETPOINT

• 67% of narrow range 
instrument span each 
steam generator 

Not A--iic&'le 

* 70% of bus voltage 

* 91.6% of bus voltage for 
* 13 seconds 

Not Applicable 

Not Applicable 

Ž 9.0% of narrow range 
instrument span each 
steam generazor 

a 70% RCP bus voltage 

See 1 above (All S.I. setpoints

ALLOWABLE VALUES 

5 68% of narrow range 
instrument span each 
steam ger'razor 

Not Applicable 

Ž 65% of bus voltage 

* 9!% of bus voltage for 
* 15 seconds 

Not Applicable 

Not Applicable 

S8.0% of narrow range 
instrument span each 
steam generator 

2 65% RCP bus voltage

Not Applicable Not Applicable 

See 6 and 7 above (SEC and Undervoltage, Vital Bus)

Amendment No. 159
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3/4.3 INSTRUMENTATION

BASES 

/4.31 an 3/ .3.2 Q7LFTEOTEVEAND ENNiR SJ\'( A / 1)j(fL. ýJw 
INS TRU.MENTATI OON 

The OPERABILITY of the protective and ESF instruen.tation systems and 
interlocks ensure that 1) the associated ESP action and /or reactor trip will 
be initiated when the parameter monitored by each chan I or combination 
thereof excends its setpoint, 2) the specified coincidence logic and 
sufficient redundancy is maintained to perm.t a chana'el to be out of service 
for testing or maintenance consistent with nm.aintarit ining an appcopriate level of 
reliability Wf the Reactor Protection and Enji-P trad Safety Features 

instrumer tation and, 3) sufficient system fuyrcttonal capability is available 
from diverse parametL.s.  

The OP2R-ADILITY of these systems; is req..red to provide the overall 
reliabiblity, redurndatc.e anc di.versity a ssumad avai1ahle in the fac ility design 
for the protection and mitigation of accidet t a.nd transient cond. . The' 
integated operation of each of these system.s is consistent with tK! 
assumptions used in the accident analyses.  

The Trip Setpoints are the nominal values at whiOh the bistlbles are sct. Any 
bistable is considered to be properly adjusted when the "as-1 -, '- value is 
within the bhnd for CHAtNN&L CALIBRATION accuracy (i.e., + rack. calibr-ation r 
comparaator setting accuracy).  

The Trip Setpoints used in the bistables are based on the analytical limt.  
stated in the UFSAR. The selection of these Trip Setpoints is such tl-t 

adequate protection is provided when all sensor and processing time delays af:e 
tak< into account. To allow for calibration tolerances, instrumon.•tatio.  

uncertainties, instrument drif[t, and severe environm... errors f ýhasýý 

Reactoor Protection System (RPS) channels that must functioin in hw Ah 

enviroimonty as defined by 10 CFR 50.49, the Trip Setpoints and Allowab1e 
Values specified in the Technical Specification Limiting CondItions for 
Operation (LCO's) are conservatively adjusted with respect to the analytical 
limits. The methodology used to calculate the Trip Setpoints is consistent 
with Instrument Society of America standard ISA-S67.04-1982, which is endorsed 
via NPC Regujlatory Guide 1.105, Rev. 2. The actual nomninal Trip Setuoint 
entered into the bistable is more conservative than that specified by the 
Allowable Value to account for changes in random mearLaement errors detect.a'ble 
by a CHANNEL FUNCTIONAL TEST. One example of such a change in measurement 
error is drift during the surveillance interval. If the measured setpoint 
does not exceed the Allowable Value, the bistable is considered OPERABLE.  

Setpoints in accordance with the Allowable Value ensure that the safety 
analyses which demonstrate that safety limits are not violated remain valid 
(provided the unit is operated within the LCO's at the onset of any design 
basis event and the equipment functions as designed).  

The Trip Setpoints and Allowable Values listed in the LCO's incorporate all of 
the known uncertainties applicable for each channel. The magnitudes of these 
uncertainties are factored into the determination of each Trip Setpoint. All 

SALEM - UNIT 1 B 3/4 3-1 Amendment No. 159



INSTRUMENTATION

BASES 

field senso~rs anil signa~l proc esstng equipmerr- foc these ch~nnei s areas 

to operate withia theý- aliow,-i ies of these unco2rt:,tint 1 mag citudu:.  

The su~rVeillan rcJ e -~ sp -,ified for tbh-en's i ensure that the 
overall SYSJ-`'u. fUnc~iional caa9loil ity is ma inta inted cony a' chicb to the o.-.1gm inl 
designa standardis. T'he pd surveilla ,ýcrc tests p'c far~ed at th" minimumn 
frequencie s are s'ci'u ic~i c to detriiastr. L-c this cap 'hiliity. Specifi~ed 

sur'ilauin c vinar,, s -,,ve ilance an'l maint.enance- outac -c: t i-me~s have beetr 
detLerm ined in ac'or-.- ce witla WCAY 1027/1, 'Eva] ucation of Surv-'illance 
FrequervLc.!. s. and out: of Ser-'i.-vheT for the Recator Pirtection 
Ins', rum- r, tat i~on Sys ten," and Sccpplemauý,t s to that repor t. Sur vo illanco 
intervaels andci uu ofS' feirvie titrm were. cho ccc cc I,ý basec'd on maJint- minJ*n,, ac 
apprup)-Iat.. ' level off reliability of the Pe~actoL Protc~rtion Systeý.cc andl 
Engin--mede Safety FeatureL3 instUrumentati~on.  

The oeu~ 'Ic o response~ time at the spm- i.fied-1 f reqi7-'rc~i- p o d' 
assMea',- a that ti.- prot ecat ve ac d ESP actia,, fu)nct ion as-,,o'i cte'4 wit~ ea~ch 
chcacnnel is comrpl.Etýýed within thre time limi-t. assuime-l in th., arccid- Jit n 
No credit was taken in the analyses for tho;r- cit ±cm'ls wit-h respac L in 
indicated as niot appi icalble.  

Rescpou)n time may be dec-ýo- LiH rated by any series of srr t~i 
overlay >c.1i-g or total chacrnel test ineasure v ciý' a prov ided tb hat sun te 
dem,,o(nstratLe the total channel- response time as defi-'1.Smic resp '-- t1-ne 
ver fir 'ttion may be demo istrited by either 1) in pla.ne, onisi. -e or of Vs it-' test 
inca Succ a`.ts or 2) ut- illsizio repl icera.nt sensors with con iFied rsc
time a3.  

21A_.3. 3 MOMIfTORITNO I NSTRUM2N.C' itq 

J43 1 P Acc 0V ON MO 0., 1 P0-' ~INSTRUI:ý' PATTONI 

The OPEEPADILITY of the ra.-iatiort monitoring chccc~ncls ensures that 
1) the radiation levels are continually measured in the areýas served by the 
individual- channels and 2) the alarm or automatic action is initiated WhetU the 
radiation level trip setpoint is excer ' -d.

SALE UNI 1 B3/4 -laAmendmeilt No. 159B 3/4 3-1aSALEM - UNIT 1



UNITED STATES 
NUCLEAR REGULATO[W1 COMMISSION 

WASHINGTON, D.C. 20555-OG0l 

PUB' TCF TE CEELEGT1IC1& GAS, COQMAIN Y 

PflILADELPHIA LU C RIC COTKý' 

DUlMARVAPOWERAND-LT"'T COMAN Y 

DOCKETNO. 5031_1 

SAL EMMW(LEARGENERArItC STAFIC'< UN: INO,,2 

ANCNDP lTT E0,A~h IVYODERATING LICgfNE 

Amendmevnt N.)1.  
License No, DPR-75 

1. h Nuclear Reyuilaory Commission (the Commission or the NRC) has found 
that

A. The application for amendment filed by the Public Serv'ice Electric & 
Gas Company, Philadelphia Electric Company, Delmarva Power and Light 
Company and A ntic City Electric Company (thp 1licensees) dated 
August 19, 190 , as supplemented October 4, 1994, complieis with the 
standatrds and requiremients of the Atom~c Energy Act of 1954, as 
amended (the Act), and the Commission's rules and regulatio's set 
forth in 10 CFk Chapter I; 

B. The facility will operate in conFornity with the application, the 
provisions of the Act, and the rulies and regulations of the 
Commiss ion; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendmont can be conducted without endangerirng the health and 
safety of the publ ic, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter 1; 

D. The issuance of this amendm t will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment, and 
paragraph 2.C.(2) of Facility Operating License No. DPR-75 is hereby 
amended to read as follows:
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( 2 ) Tc~hnic. .S fciaton s _andEnvironmen.t-al- Protect ion_ Pan 

The Technical Sp'"cifications contained in Appendices A and B, as 
revised through AmedMent No. 140 , are hereby incorporated in the 
license, The licensee shall operate the facility in a dace with 
the Techrical Specifications.  

3. This license amendment is effective as of its date of issuance, to be 
implemented during the eighth refuel ing outage.  

FOR THE NUCLEAR REGULATORY CC ;SION 

John F. Stolz, Diýycjnor 
oject Directorate I-2 

Division of Reactor Proj ts - I/Il 
Office of Nuclear Reactor Regalation 

Attachment: 
Changes to the Technical 

Speci fications

Date of Issuance: Nov her 4, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 140 

FACILITY OPERATING LICFC :.E !,!. NO, _DPID, .75 

DOCKEE NO, 50-311

Revise Appendix A as follows: 

Pacies 

2-6 

B 2-3 

B 2-4

P 2-6

3/4 3--27 

B 3/4 3-1

3/4, 27

B 3/4 3-1 

B 3/4 3-1a

I_ n 5..,s (Z t -_P age 

2-6 

B2

B 2 -4

B 2-6



TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT 

13. Steam Generator Water 
Level--Low-Low 

14. Steam/Feedwater Flow 
Mismatch and Low Steam 
Generator Water Level 

15. Undervoltage-Reactor 
Coolant Pumps 

16. Underfrequency-Reactor 
Coolant Pumps 

17. Turbine Trip 
A. Low Trip System 

Pressure 
B. Turbine Stop Valve 

Closure 

18. Safety Injection Input 
from SSPS 

19. Reactor Coolant Pump 

Breaker Position Trip

TRIP SETPOINT 

Ž 9.0% of narrow range instrument 
span-each steam generator 

s 40% of full steam flow at RATED 
THERMAL POWER coincident with steam 
generator water level Ž 10.0% of 
narrow range instrument span--each 
steam generator 

a 2900 volts-each bus 

S56.5 Hz - each bus 

S45 psig 

S15% off full open 

Not Applicable 

Not Applicable

ALLOWABLE VALUES 

a 8.0% of narrow range instrument 
sp _-each steam generator 

s 42.5% of full steam flow at RATED 
THERMAL POWER coincident with steam 
generator water level • 9.0% of 

ý,arrow range instrument span--each 
steam generator 

Ž 2850 volts-each bus 

a 56.4 Hz - each bus 

- 45 psig 

5 !5% off full open 

Not Applicable 

Not Applicable

Amendment No. 140
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES 

2.21 RA<TR T) PSY~r~MTNSTPRYMFNTNTION SRTPOTNTIT 

The Trip Setpoints aro the nominal values av which the bistables are set.  
Any bistable is considered to be properly adjusted when thn "as-left" va l u e is 
within the ba.d for CHANNEL CALIBRATION accuracy (i.e., ± rack calibration + 
comparator setting accuracy).  

The Trip Setpoints used. in the bistables are based on the a•nlytical 
limits stated in the UFSAR. The slact ion of these Trip Setpoints is such 
that adequate pro't)ection is provid ! when all sensor and processing time 
delays are tak- .n account. To allow for calibration tolerances, 
instrumnt. tation ucertaintLes, instrument drift, and severe envirnoiment errotrs 

for thoss Reactur Pro :ction System (R.YA) channels that must fun.ct ion in harsh 
environments as d KJ-d by 10 CPR 50.49, the Trip SetpuEnts and Allowable 
Values speci..ied in the Technical Speci icatEon Limiti ng Couditions for 
Operation (LCO's) are conservatively adjusted with respoct to the analytical 
limits. The methodology used to calculate the Trip Setpoints is cons icste'nt 
with Instrument Society of America standard ISA-S67.04-1989, which is endo;vsed 
via NRC Rejgulatory Guii.de 1.105, Rev. 2. The actual nominal Trip SetpoL 
entered into the i.table is more conservative than that specified by the 
Allowable Value to account for changes in rar Tdom measurement erronus deK 'ctable 
by a CHANNEL FUYFTRIONAL TEST. One example of such a change in measurement.  
error is drift (3 . Eng the surveillance interva-l. If the measured, setpoint 
does not exceed the Allowable Value, the h' vble is consider'ed OPERAB.LE.  

Setpoints in accordance with the Allowable Value ensure that the safIety 
analyses which demon-'tsate that safety limits are not violated rem;aEn valid 
(provided the unit i operated within the LCO's at the onset of any design 
basis evenit and the equipmtent functions as designed).  

The Trip Setpoints and Allowable Values listed in the LCO's incorporate 
all of the known uncertainties applicable for each channel. The ma•nitudes of 
these uncertainties are factored into the determination of each Trip Setpoint.  
All field sensors and signal processing equipment for these channels are 
assumed to operate within the allowances of these uncertainty magnitudes.  

Manual Reactor Trip, 

The Manual Reactor Trip is a redunC-:A channel to the automatic 
protective instrumentation channels and provides manual reactor trip 
capability.  

Power Rangq,__Neut ron_Flux 

The Power Range, Neutron Flux channel high setpoint provides reactor core 
protection against reactivity excursions which are too rapid to be protected 
by temperature and pressure protective circuitry. The low set point provides 
redundant protection in the power range for a power excursion beginning from 
low power. The trip associated with the low setpoint may be manually bypassed 
when P-10 is active (two of the four power range channels indicate a power 

level of above approximately 9 percent of RATED THERMAL POWER) and is auto-

Amendment No. 140SALEM - UNIT 2 B 2-3



LIMITINC! SAFETY SYSTEM SETTINGS

BASES 

m.' ically reinstated when. P-10 becomes inactive (three of the four channels 
indicate a power leel below approximately 9 percent of RATED TDh;:RMAI, POWi.' ?) 

Power Par Neuý i Tlu]--. Hgh Rates 

Th• Pow-.r RaOe Posi-tive Rate trip provides protection arsin rapid flux 
increas,- s which are characteri1stic of rod eject i-on eventss from any power 

level. Speci:Lfically, this tri.p co(m(plemenas the Power Ravage Ne'i.tson Flux Hijh 
and Low tripe to ensure that the criteria ar-e met for rod ejecttor from 
partial. power.  

The Powe R.ge Negative Rate trip proyides protse: tion to ensure that 
the m1.i<rtr UNIE is maintained above the desnign DNBR value for cont col iod 
drop acceo. At high power a single or mu> t.ple rod drop accidecJt could 
cause lobal flux palKing whicUh, when in coju, ion with nuclear power 
manti' "eivalcent to turbine pow,- by act oL-e of the autoc)t rod conLtrol 

system{{, ld cause an uniconserv-.. ive local DNDR to exist. The PoPwer R•trge 

Negativ: jat trip wi l1 p. event this from occur rl.ng by Lrippiwg the rertcLor 
for all si e or multiple dropped rods.  

Intrm a$and Sounrce Ranqe, Nuc',jr F l.  

The Intýer 'd-. andl Source Range, Nii'!\ear Flux trips provide reactor core 
protectioii during reactor startup. The trips provide reduin Iant protection 
to the low setopoint trip of the Powe-r Ra-<je, Neutron Flux chaos els. The 
Source Range Ch-itnn--Is will initiate a reactor trip at about 10+5 counts per 
second unless manuailly blocked when P -6 becomes active. The Inte-2: -rdia1e 
Range Channels will initiate a reactor trip at a current level proportional to 
apprxorm.iately 25 pet eat of RATED THERM"AJ POWt:P unless manually blocked when 
P-10 becomes active. No credit was taken for operation of the trips 
associated wi.th either the Interedia ate or Source Ranje Chainrels in the 
accident anly;es; however, their functiooil capability at the sp'--ified trip 
settings is required by this speci.ication to enhance the overall reliability 
of the Reactor Protection System.  

Overtempreratttre' Delta T 

The Overtemperature delta T trip provides core protection to prevent DNB 
for all combinations of pressure, power, coolant tempperature, and axial power 
distribution, provided that the transienat is slow with respe-ct to piping 
transit delays from the core to the temperature detectors (about 4 s ands), 
and pressure, is within the range between the High and Low Pressure reactor 
trips. This setpoiit includes corrections for chinges in density and heat 
capacity of water with temperature and dynamic compe.s.ation for piping delays 
from the core to the loop temperature detectors. With normal axial power 
distribution, this reactor trip limit is always below the core safety limit as 
shown in Figure 2.1-1. If axial pealz. are greater than design, as indicated 
by the difference between top and bottom power range nuclear detectors, the 
reactor trip is automatically reduced according to the notations in Table 
2.2-1.

Amendment No. 140B 2-4SALEM - UrNIT 2



LIMITING SAFETY SYSTEM SETTINGS

BASES 

Loss of Flow 

The Loss of Flow tLrips pr-vide core protection to prevent DN", in the 
event of a loss of one or more reactor coolant pu•ps.  

Abnv, 1.1 perce!.' o' RATEOh) TýTERMAL POWR, an automatLic reactor trip will 
occur if the flow in any two 1. drop bel:._w 905 of romorin! full loop 
flow. Above 36% (P-8) of RA)TED 'MAL POvE:P, automatic reactor tci-p will 
occur if the flow in any single loop drops b. 90'6 of nomi.noti full loop 
flow. This latter trip will prevent the m1i i.muutt value of the DýrfB{ froc0: 
going below thre design DNDR value durii - nonre.al opercat o 11 trats(ent3 andil 

anticipated trar~sit::Lts when 3 loops are in operation and the Overtemi) rature 
delta T trip set point is adjust ed to the val Ue spe-cifLed for all loop., in 
operatiof i. With the Overte..: ituce delta T trip set poiat ad usted to th-e 
value specified for 3 loop oper- ation, the P-8 trip at 76% RA6.I TH.RPAv POQ4; 
will prevent the mLnimuM val.:i of theý DNBR from going be].O,7 te dsLg.  
value during nornn! operatuiiLal transients and anticipated treanients with 3 
loops in ope'-ation.  

Steam e•.- t :.r Waer Levy1 

The Steam Ge-neic itor Water Level Low-Low trip prov.idets core protection by 
preve•.ing operatioon with the steam gene. itor water level below the minilnuin 
volume recquiLred for adequateo heat removal capacity. The spc fLied setpoLnt 
provides al lowancne that ther(: will be sufficient water i. iory in the ste am 
ger(,.ators at the time of trip to allow for starting delay.s of the auxi1-iary 
feedwater system.  

SteamZFeedw-ater Flow Mismatch and Tir, ". G..tQ Generator Water Lqv:ýl 

The Steam/Feedwater Flow Mismatch in coincidence with a Steam Generator 
Low Water Le_.vel trip is not used in the transient and accideut'. analyse-{ but is 
included in Table 2.2-1 to ensure the functional capabi.lity of the specified 
trip setti.ngs and thereby enhance the overall reliability of the Reactor 
Protection System. This ip is redundant to the Steam Gee tzor Water Level 
Low-Low trip. The trip values include sufficient allowance in excess of 
normal operating values to preclude spurious trips but will ijitiate a reactor 
trip before the steam generators are dry. Therefore, the re.uired capacity 
and startiing time requirements of the auxiliary feedwater pumIps are reduced 
and the resulting thermal transient on the Reactor Coolant System and steam 
generators is minimi zed.
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TABLE 3.3-4 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION 
TRIP SETPOINTS

FUNCTIONAL UNIT 

7. UNDERVOLTAGE, VITAL BUS 

a. Loss of Voltage 

b. Sustained Degraded Voltage 

8. AUXILIARY FEEDWATER 

a. Automatic Actuation Logic 

b. Manual Initiation 

c. Steam Generator Water Level-
Low-Low 

d. Undervoltage - RCP 

e. S.I.  

f. Trip of Main Feedwater Pump 

g. Station Blackout 

9. SEMIAUTOMATIC T7_ -ER TO RECIRCULATION 

a. RWST Low Level 

b. Automatic Actuation Logic

TRP SETPOINT ALLOWABLE VALUES

* 70% of bus voltage 

* 91.6% of bus voltage for 
: 13 seconds

S65% of bus voltage 

S91% of bus voltage for 
s 15 seconds

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Ž 9.0% of narrow range Ž 8.0% of narrow range 
instrument span each instrur- t spu__ each 
steam generator steam o _erator 

Ž 70% RCP bus voltage Ž 65% RCP bus voltage 

See 1 above (all S.I. setpoints) 

Not Applicable Not Applicable 

See 6 and 7 above (SEC and Undervoltage, Vital Bus)

15.25 ft. above 
Instrument taps 

Not Applicable

15.25 + 1 ft. above 
instrument taps 

? -t Applicable

Amendment No.140
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3/4.3 INSTRUMENTATION 

BASES 

3/4.3,1 and 34.3.2_ I .TiVE AND ENCI"5EHR.D SAFEY FEATU'RES _ .  
INSTRU"WN-' [AION__ 

The OPERABILP ITY of the protect ve and ESPh instr imentation systems and 
interlocks ensure that 1) the associated ESF action and/or reactor trip will 
be initiated when the parameter monktored by each channel or comb .nation 
therenE exceeds im t ' point, 2) the specified coincidence logic and 
sufficient redun1dancy is maintained to permit a channel to be out of service 
for testing or maintena, consistent with maintaining an appropriate level of 
reliability of the RP.actor Protectioni and Engineered Safety Features 

instrumentaL ion and, 3) sufficient system functional capability is available 

from diverse parameters.  

The OPLERABILITY of these syste ms is required to provide the o--rall 
relia-b i ty, redundance and diversity asyn I available in t! facility des ig 
for the protection and mitigation of accid, U and transient c,.1 tions. The 
integrated operation of each of these systems is consistent with the 
assumr'ptions used in the accident analyses.  

The Trip Setpoints are the nominal values at which the bistables are set. Any 
bistable is considered to be properly adjusted when the "as-lefL" value is 
within the band for CHANNEf, CALIBRATION accuracy (i.e., + rack calibration + 
comparator setting accuracy).  

The Trip Set, ýts used in the bistables are based on the analytical limits 
stated in th[ UFSAR. The selection of these Trip Setpoints is such that 
adequate protection is provided when all sensor and processing time delays are 
taken into account. To allow for calibration tolerances, instrumentation 
uncertainties, instrument drift, and severe environment errors for those 
Reactor Protection System (RPS) channels that must function in harsh 
environments as defined by 10 CFR 50.49, the Trip Setpoints and Allowable 
Values specified in the Technical Specification Limiting Conditions for 
Operation (LCO's) are conservatively adjusted with respect to the analytical 
limits. The methodology used to calculate the Trip Setpoints is consistent 
with Instrument Society of America standard ISA-S67.04-1982, which is endorsed 
via NRC Regulatory Guide 1.105, Rev. 2. The actual nominal Trip Setpoint 
entered into the bistable is more conservative than that spncified by the 
Allowable Value to account for changes in random measurement errors detectable 
by a CHANNEL FUNCTIONAL TEST. One example of such a change in measurement 
error is drift during the surveillance interval. If the measured setpoint 
does not exceed the Allowable Value, the bistable is considered OPER3ABLE.  

Setpoints in accordance with the Allowable Value ensure that the safety 
analyses which demonstrate that safety limits are not violated remain valid 
(provided the unit is operated within the LCO's at the onset of any design 
basis event and the equipment functions as designed).  

The Trip Setpoints and Allowable Values listed in the LCO's incorporate all of 
the known uncertainties applicable for each channr:l. The magnitudes of
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INSTRUMENTATION 

BASES 

these uncertaint[es are factored into the determination of evch Trip Setpoint.  
All fiel s••a sesrs and signal processing equipment for t.ese channels at, 
assumed , operate within the allowances of these unc rtainty magoitudos.  

The surveillanrce requirements specified for these systams ensure that the 
overall system functi[onal capability is maintai ned comnp.arable to the original 
design standards. The periiA.odic surveillance tests performed at th- minimum 
frequencies are sufficient to d:oonstrate this capability. Specified 
surveillance intervals 5 d sur.vellance and maintenance outage times have beozi 

det•rmined in accordance with WCAP-10271, "Evaluation of Survv-illance 
Frequencies an,- Out of Service Times for the Reactor Protection 
Instrum-• .-.. ton System," and Supplements to that report. Surv-<llarce 
intervals and out of sepvice times were determined bha- d oan maintaining an 
app m•prato lv-a, of reliability of the Reactor Pro""-hion System and 
Engineered Safety Feat ures instrumentation.  

The measurem-ent of response time at the specified frsq A-es pro-de.
assurance that the protective and ESF action function aS. citaed with each 
channel is completed within the time limit assumed in the ac. Ident analyses.  
No credit was taken in the analyses for those channels with response times 
indicated as not applicable.  

S iponse time may be demonstrated by any series of sequential, 
ov'erlapping or total channel test measuremeHts provided that such tests 
demonstrate the total cbh,.el response time as defi ned. Sensor re yo -se time 
veri[icatkon may be dep :trated by either 1) in place, onsrte or offsite test 
measurements or 2) uti..Lruij replacement sensors with certified response 
times.  

3_4.3 ._ 3 MORN_ 4 T_ G P TR•M,•_ TItON 

_/_._3_.3.1. I___RAMATI0- MON " r INSTRUMENTATION 

The OPEPABILITY of the radiation monitoring channels ensures that 1) the 
radiation levels are continually measured in the areas served by the 
individual channels and 2) the alarm or automatic action is initiated when the 
radiation level trip setpoint is exceeded.

Amendment No. 140SALEM -- UNIT 2 B 3/4 3-1a



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-O001 

SAFETY EVALUATION BY [HE OFFICE OF NUCI-EAR REACTO.R REGU_,TIONQ 

RELATED TO AMEUDF•O T NOS. 1.59 AN"D 10 TO FAC IL [Y OPE,.TINO 

LICEN' .' NOS. DPR 70_ AND-DPR--75 

PUBLIC SFRVIE _LECFFC & C .Oi>*NY 

PHILADELPHI_ El GCFR fC CO0•M.? ANY 

DELNA".RVA PO1,1R .AND I-IGH F COMPAfIY 

ATLANTIC CITY EL ECTRIC ._ C OM PA"NY 

SAL _NUTCLEAR_ GENERATING S0TA.ION. UN'. NOS. I AND 2 

DOCKEF NOS. 50.-272 /\.•Ni..50-- 31.1 

1,0 INTR.O0MfCiON 

By letter dated August 19, 1994, as supplemnten" October 4, 191 , Pubic 
Service Electric & Gas Company (the license,) submitted a reqlk ,t For changes 
to the Salem Nuclear Generating Station, Unit Nos. 1 and 2, Technical 
Specifications (TS). The requested changes would revise the steam genera' 
wat'r low-low and low level trip setpoints. The chang.; s would increase the 
operating margin relative to steam generator level which would help preclude 
unnecessary reactor trips and auxiliary fedwater system (AFW) actuations 
during plant evolitions involving steam generator water level changes. The 
supplemental letter provides additional information, but do;s not change the 
initial proposed no signiFicant hazards consideration determination.  

2.0 EVALUATION 

The proposed changes are based on reduced channel uncertainties that have been 
calculated by the licensee using a setpoint methodology consistent with the 
Instrument Society of America (ISA) Standard, S67.04-1982, "Setpuints for 
Nuclear Safety Related Instrumentation," which is endorsed by Regulalory Guide 
(RP) 1.105, Revision (Rev.) 2, "Instrumentation Setpoints for Nuclear Safety 
Related Instrumentation." The reduction in channel uncertainty is primarily 
the result of replacing the Rosemount 1153 series level transmitters with 
Rosemount 1154H11 transmitters.  

The total accident uncertainty with the Rosemount 1153 series transmitters 
resulted in a 15.3% narrow ranga span (NRS) error. This accident uncertainty 
with the Rosemount 1154HH tran- .ters was reduced to 7.407% NRS. Based on 
V reduced uncertainties, the setpoints and allowable values can be reduced 
aniu still ensure the analytical limit of 0.0% NRS is met with excess margin.  

9411280026 941104 
PDR ADOCK 05000272 
P _ PDR
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The steam generator water low-low level signal initiates a reactor trip and 
actuation of the AFW system. This signal is used as a primary protection 
signal for postulated design basis events including loss of normal feedwater, 
loss of offsite power, and feedwater line b'eak. The proposed ch 'nges would 
revise the steam generator water low-low 1 1 setpoint, in TS Tables 2.2-1 
and 3.3--4, from >16% NRS to k9.0% NRS, ano i allowhble value from >14.8% NRS 
to >3.0% NRS. The proposed setpoint and allo,.,.le value wald ensure the 
analytical limit of 0.0% NRS is met with exc,'s margin. The proposed 
reductions to the setpoints and allowable valuns for' the I -low and low steam 
generator le. I signals would not affect the probability of any transient that 
the protectiou signals are designed to mitiga .e The changes would reduce the 
probability of unnecessary reactor trips and Auxiliary Feedwater (AFW) system 
actuation by providing greater op ting -gin for plant evolutinns involving 
steam generator changes (e.g., plant starl ip). Therefore, the .poned 
changes do not involve any increase in the probability of an acuident 
prev; iously evaluated, 

The steam generator water low level signal coincident with the steam flow/feed 
flow !i nch signal initiates a reactor trip. This signal is not creditn! in 
the safeLy analysis, but increases the overalll reliability of the RPS. lThb 
proposed changes would revise the steam generator water low level and 
steami/feedwitor flow mismatch setpoint, in TS Table 2.2-1, from >25% NRS to 
>10.0% NRS, and the allowable value from >24% NK. to >9.0% NRS. Because it is 
not credited in the safety analysis Pcre is no analytical limit associated 
with the steam, generator water low level signal. The uncertainties calculated 
for the steam generator water lo level signal are identical to those of the 
low-low signal. The reduction in the low level setpoint would increasA V 
margin available for steam generator water level recovery when a flow, m1s,>,ch 
condition exists.  

The proposed changes to TS Basis 2.2.1, Reactor Trip System Instrum' .ion 
Setpoints and TS Bases 3/4.3.1 and 3/4.3.2, Protectiv and Fngineerin0 Safety 
Features Instrumentation are to clarify th- general r ,tionship between 
setpoints, allowable values, and analytical limits usod in the safety 
analysis. These changes are based on the improved Westinghouse Standard TSs 
NUREG-1431 Bases 3.3.1. The licensee has provided justification for 
differences between NUREG-1431 and the proposed changes.  

NUREG-1431 refercý es "RTS/ESFAS Setpoint Methodology Study." The licensee's 
setpoint methodology is not based on the "RTS/ESFAS Setpoint Methodology 
Study", but rather ISA Standard S67.04-1982 which is widely used in industry 
and is endorsed by RG 1.105, Rev. 2.  

NUREG-1431 refers to the CHANNEl OPERATION'L TEST (COT) as the test which is 
capable of detecting those measurement uncertainties compri r•g the 
differences between the trip setpoint and the allowable value. The licensee's 
bases refer to a CHANNEL FUNCTION/. TE (CFT), which is equivalent to the COT 
in NUREG-1431. The CFT is defined and specified in the licensee's TSs.
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NUREG-1431 includes a paragraph that discusses the ability to test channels 
on-line "to verify that the signal or setpoint accuracy is within the 
specified allowance requirements of [Uk 'R Chapter 6]..." The licensee's 
bases do not include a paragraph with this information and UFSAR Chapter 6 
does not specify channel "allowance requirements". However, the licensee's 
TSs and Bases define test requirements in sufficient detail so that a 
paragraph similar to the par,-graph in NUR[G-1431 is not necessary.  

We have review-d the licensee's calculatioý for the steam generaeor warc;, 
low-low and low level setpoints and allowabie values that ware submitted 
October 4, 1994, and have found them to be consistent with the guidelines 
specified in ISA Standard S67.04-1982.  

Based on the above, the staff finds the proposed changes to the SaY 
Generating Station Unit Nos. I and 2, TS Table 2,2-1, TS Table 3.3-- and Bases 
2.2.1, 3/4.3.1 and 3/4.3.2 acceptable.  

3.0 STA-_CQNQSJLTAIj9ON 

In accordance with the Commission's regulations, the Now Jersey State official 
was notified of the proposed issuance of the amendments. The Stale official 
had no comments, 

4.0 ENVjR•N.I__•fAL CONSLO ERAT TON 

The amendments change a requirement with respect to installation or use of a 
facility component located within the restricted area as defined in 10 CFR 
Part 20. The NRC staff has determined that the amendments involve no 
signif jant increase in the amounts, and no significant change in the types, 
of any effluents that may be released offsite, and that there is no 
significant increase in individual or cumulative occupational radiation 
exposure. The Commission has previously issued a proposed finding that the 
amendments involve no significant hazards consideration, and there has been no 
public comment on such finding (59 FR 47180). Accordingly, the amendments 
meet the eligibility criteria for categorical exclusi: set forth in 10 CFR 
51.22(c)(9). Pursuant to 10 CFR 51.22(b) no environmental impact statement or 
environmental assessment need be prepared in connection with the issuance of 
the amendments.  

5.0 CONCLUSION 

The Commission has concluded, based on the considerations dincussed above, 
that: (1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, (2) such 
activities will be cond ited in compliance with the Commission's regulatioi s, 
and (3) the issuance of the amendments will not be inimical to the common 
deanse and security or to the health and safety of the public.  
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