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WRITER S DIRECT DAL NUMBER

September 8, 1983 822-1090

Mr, Samuel J. Chilk

Secretary
U.S. Nuclear Regulatory Commission
Was! ington, D.C. 20555

In the Matter of
Metropolitan Edison Company
(Three Mile Island Nuclear Station, Unit No. 1)
Docket No. 50-289 (Restart)

Dear Mr. Chilk:

It has recently come to Licensee's attention that the Appeal
Board, in ALAB-729, may have misunderstood the nature of Licensee's
plans for installing backup incore thermocouple displays. As the
Appeal Board notes, Licensee had committed to install a backup
incore thermocouple display system meeting the criteria of
Item II.F.2 of NUREG-0737. The Appeal Board further assumes that
this system is fully safety-grade, except for environmental
qualification. See ALAB-729, slip op. at 146-147, 176. This
assumption is based upon Licensee's response to the Appeal Board's
Order of July 14, 1982, which requested a brief status report on
Licensee's progress in implementing certain modifications. Id.
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The use of the term " (safety-grade)" in Licensee's response was
meant simply to distinguish the system mandated by NUREG-0737
from the existing ~ontrol-grade backup incore thermocouple
display system,l/ which is a subsystem of the installed primary
incore thennocouple disvlay system. However, the Licensee

is uncertain of the import of the Appeal Board's words "fully
safety-grade except for environmental qualification". The
purpose of this notification is to inform the Commission that
to the extent the Appeal Board assumed the backup incore
thermocouple display system to be seismically qualified at this
time, the assumption is incorrect.

By letter dated February 2, 1982, Licensee submitted to the
Staff its plans for complying with the incore thermocouple dis-
play requirements of NUREG-0737, Item II.F.2. See Attachment A,

Ir sum, TMI-1 presently has in place two separate incore
therrocouple display systems: (1) a two-part control-grade
primary display system meeting the criteria required by the
Staff and the Licensing Board that grew out of the Control Room
Human Factors Review;2/ and (2) a backup system meeting the
criteria of NUREG-0737, Item II.F.2., with the exception of
environmental and seismic qualification. As Licensee noted in

1/ The requirement for a control-grade backup display system
grew out of a recommendation from the Staff's contrcl room
design review (NUREG-0752) of TMI-1 and was subsequently
adopted as a restart requirement by the Licensing Board.
See LBP-81-59, 14 N.R.C. 1211, 1306, 1325 (99 867, 913,
914). Licensee's response to NUREG-0752, dated

August 28, 1981, described the contrcl-grade display
installed at TMI-1. This control-grade system remains

irn place at TMI-1, in addition to the NUREG-0737 backup
display system.

2/ This displag system consists of an input multiplexer which

=3 feeds (a) the Mod Comp computer and associated printer and
CRT display as the principal subsystem and (b) the Bailey 855
computer and associated printer as the backup subsystem.
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the attached letter, a program to seismically and environmentallyi/
qualify the backup display system is to be completed by the
Cycle 6 refueling outage.

Respectfully submitted,

Thons.: it BT

Thomas A. Baxter
Counsel for Licensee

cc: Service List attached

3/ The description of the environmental qualification of the
NUREG-0737 incore thermocouple system was submitted to the
Staff for review by letter dated May 16, 1983.



ATTACEMENT A
GPU Nuclear

P.O. Box 48
E@aﬂ' | ‘.Ec.jle?:v.'n 0«:»-9 2niz 17057

717-844-7821
Writer's Direct Dial Number:

February 2, 1982

- -
82 007

Cffice of Nuclear Reactor Regilaticn
Attzs: John F. Stolz, Chief

Divisica of Licensing

Operating Reac:ors Branch No. &

U. S. Nuclear Regulatory Commisgsion

e oy el - g e
vaskiagton, B.C., 203353

Dear Sir:

n a2 ccrd¢“:e with tea TI.F.2(4) enclosed pleasa Zin¢ cour evaluation on
ne of counle :

- szlua:;ou—mo su;ple.e:: d by izformacicn contained i= the DL~ Restact
Report (2.1.1.6, Supp. 1 Parc 1, quesciozs 17, 19, 33a, 295, Parc 2
suascions 93, 95) ASL3 Hearing Recoré on Inadaquate Ccore Cecling, et
3¢ lacters dated August 17, 1981 (L1L 246) and Secezter .6, 1981 (IIL 328).
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ATION CRITERIA FOR TMi=i

Il oF «2s e
RMOCCUPLES

DESIGY AND QUALI
INCORE TH

Thermccouples located 2+ +he core exit for each core quadrant, in
gon junction with core inieT Temperature data, sha!l be of sufficient
numcer %o provide indication of radiai disTridution cf *he coclanT
entha! oy (temperature) rise ac-oss representavive reg?cns of the core.

Power disTribution symmetry shoulc be considersl when determining “he

specific number anc location of *thermocouples o be :rovicec for

diagnasis ¢t local core prociems.

See TMi=! Restar® Repor® Z.!.1.8 and SE& (NUREG CS58C of June 15, 1930

Sectrion 2.1.3¢).

There snoulc be 2 primary cperator cispiay !(er displays) naving The

capasilities which foilow:

ta/ % spaTially oritTentec core mec eveilatle on demanc IncCicaTing
+he TempersTyre or Termperature Cifferente aCrcss The Core 2
each ccre exi® thermecouple iccaTion.

§- A selesTive reacing of core exi* temperzturte, conTifuous on
gemanc, which is consigTenT wi®h parameTers pervinenT 7O
cperator asTicns in connecTing wiTh slanTesgecific inageguaTe
core-cseling orocecures. For example, *ne asticn recuiremenT
end the dispiayed Temperature might be eiTher The nighesT of
2l! operzbie Thermozoupies or The averags of five hignesT

. ?he-"ﬂowuu' ' QS »

(e) Direct rezdout and harcd-copy capadiliTy should be avasiiadie
tor all +hermosouple TemperaTures. Th@ range shouic exTend
from 200 F (o~ less) to 180C (e~ more).

(d) Treac _a,a,.g,,. y 51:..ﬂc “ng *2mre~z*-.r~e-*ime hisTory cf
representative core exT ~“emcerzTure values shoulc De
a2vailabie on cemang.

(e) Approsriate alesm capasili®y shouid be srovided consistenT
with cceratcr procesurs requiremenTs.

(f) The cperator-cisplay cevice inTerface snz'i De human=*%actor
designed To provide rapic actess TC requesT eg¢ displays.

A++=aszhment 2 provicdes The ccmputer funcTticns invelving The incore

Thermocoup 'es.

A ta*kua gispley (or displays) shou!d be pr viced with +he cazadility
ter selec*ive reading of a2 minimum ¢f 16 c;ere:-e +hermcccupies, & from
each cote quadrant, 2i! within a Time inTerva 1 no greater than 6
minutes. The range should extenc from 200 F (cr less) 70O 2300 F (or

more).
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The Backup .acore Readout system is cozmpisec of 16 selected incore
thermécouples comprisad of &4 in each core quadrant capable of beling
read ia g minutes gt less by an operator. The range monitored will be
¢rom 200°F to 2300°F. (See Figure 2)

The types and locatioms of displays and alamms should be cetar=ined by
perforzing a human-factors analysis tal izto consideration: :

F:

(a) the use of this information by an operator during beth
normal and abnor=al plant comditicas,

(5) dintegration into emergency preocecuras,

review ha2s been nerformed for the Iincore

o
-
(8 3}
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item (7)

g ; s
g=. Tzosedural inmtegration and traiznizg Is
stars Repor: Suprlexent I Patt i Question
Juesticn %3.
=~he imgreumemtzsion =ust he avaluiated Ior conicTmance o iapendix 3
"Design and Qualificaticz Crziteria 2av Ascidens Memitoring lnstrumen-
razica’', as mocdified »r the provisicms ¢l Items é cthrough & which
fellow,
See itexms 6 through 9.
The prizary and backup display ok a=e.s should te electrically
independent, enerzizeld Irom ‘adepencent staticn Class l1Z power
sources, and phvsically sepatatec It az2svéance with Regulatery
Guide 1.7%5 up tc aaé Iaclucing aoy isclacion cevice. The prTizary
displar ané associated nardware sevené the isclation device neec
oulé be emergizael Ircz & nighe-veligbilicty
-

not be Class lE, but shou
power scurce, datlery Sacked, where mcmentacy interzupsicn is not

sclerable. The backur display and zssocizted harcware shoull De
3 12
\--355 -

The prizarr and Saca=u? diszlar channals aTe electrically iacepencent
sesarazec (1T seorszion) are enefgizaec -TT iadespendent power supplies
The prizary display chanmned utilizes the tlaat reduncant ccmputers.come
of whish ig suprlied from an on-site Tatiell sacked power sfurce anc
the other Zvom 2 scurce backed b¥ the ¢issel generator dut wilch Is not
2 qualified 1l source. The back-up ciszlay channel is energizel Irenm
1T 4

an on=-site, power scurce. The back-cs éisplay and associated harc-
ware will Se comprised ultimately of qualified 1E equipmeat, or
eleccrically isolated. The diesel genmeTater upplies back-up power
for the ;oecg:;,Du:i:g 2 loss of power, tRe calculationsperiormed BY
che ModCemp are net availatle jm=i1 the iiesel restores PCweT. This
will Be a relacive shert period of zime and incore ther=cccuple

readings =av be cttainec 2eom the 2ailer §35 during cthis pericd.

The instrumessation s-ould be emvircomenzallY qualifiec as cescridec Iz
Avvendix 3, It 1, except that seiszic eualification is net recuired
T g i ene 14 ey

£or the prizmary and associated hardware vand the isclator./inpus

-ai é.
~zi==gmznCe following &n accigent.

buffer a2t a locaticn accessible for zeio
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The difficulty in meeting this requirement is ozly for that portion of
che system that is imside the containment (semscrs cabling) in that it
vas =5 be gualified to temperature, dTessuzes, radiation (moTmally
expected over «he equipment qualified life plus m=est severe D3&) an
for the effects of chemical spray systez. Fe are currently plamaing
through analysis and testing to qualify the co=plete imgrruzentation
chazanel froz the sensoT up to and including the R. C. pressure

soundary termization ané the elaczrical connectoTs (3endix). Dis-
cussions with B&W indicate rhat this portiom of the sy¥stazm is
gualifigble except thas the plant installed Bencix conmpectdr ZaT
have %o be Teplaced bY co=parable comnectoT waich will meet the

a
ial14 53 : .4
qualificazion requirement.

The electrizal catlizg bevend the eleccrical comnector uUp 0 the
elecerical penetration is cusside the B&w score of

work ané willi as&ve

to be gualilied seperately. The cabling we nave vsed isan aluma.,
shromel =OnCuULIOTS insulazed with telles wi=hn a= outer jacke: of
nyploe. Zae ~eflon imsulatics 3ar lose ics =echanical iategTisy at
10" rads but shculd retais s=g imsulaticn properties up O 10‘ rads
T« shcould be n2otec that +he cabling withz =2 imgore lostTumenc
guidas tude 33 szope oI SsurElY) o8 iifierent =han the rexzizing
cazlizg inside the cont iszens &s ceramic evide is used as the
prizary inmsulacteT imgrgad ¢f zeflcn. The i1noste imgreument chamnel
¢rom the reactel wessel =o twhe R. C. pressuie bouadary is enclosec
wiznis Nuclear Class I a=¢ Seismic 2 tubsis ~.e cables insile the

- X
es cable cravs.
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Qu=side of ccmtainment, all catling a=é hazcwase zesociased with the
facKup systex <11 be ecvirensentallr ané seis=ic euarified ElscsT
igelaziocn devise aTe PT videé a:z all intexfaces netween Tne DACKUP
svstem and the aonqualifiec peoTTIOnS of prizarr (plaxt coTTuses)
srstez. <ne qualificatict pTegTE= is ewpec:tec to de complezad BF

Cvele 6 relueling.

The chermocouples of miT-l aze of sizilar casigmm 2=l materials as 0
chsse used iz TMI-2 whicn survived the ™= ascident and the post
scciderns pecicd with oniv a lizited aumber o Zallures.

“he prizary &uc sgekup éisp.ar shanm=els shousl De designec tO ==ovide
9% availati-icy for azcn chnaznel with respest O funesional cazatiliTy
o display ==nim< of fous- thermccouples per IoTe cuadran:z. The
avazilabilicy stall be adé-essed i -ecanical specilicaticns.

I"
',J
[y
"
.J
n
5]
o
™
"

4 Tech. Spec. Change Requést concerning inceTe tharmoccu
sreparation.

The gualicy assuTance provisions cizad in Appendix 3, =t

be applied excest for the prizary display -2 zssocizted ha
bevend the isoclzzion device.

N

The Qualicy assuraace reguirecect s~z2ll be = &

O0QA Plan with soecific reguirezents aprlied. &

oréance with the G2
eptance testing of the

-
naw equipzecnt acded by these =néifizacions are I sccordance Witd
caroup and test srocedures wTitten 2oy ==mgss zocilicatloms
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. .Incoi« Thermocouple Dispiay Computer ruactions

The desired computer functioms invelving the incore temperature themocouples
are as follows:

ive hLighest

1. Determine core exi: thermocouple temperature by sveraging the fi
tkis result

va_icé incore thermccouple readings. The coperator can compare
with Pigure 1 to determine if am a2larm ccadition exists.

2. Produce trené olot of core exit thermocouple temperature as decerxined
- by r s
iz #1 versus tine.

3. On édemand display readings of all incore chermocsuples aad have the
option to delete azy zalfuncticning thermccsuples Izoz bdeing used iz

2 1 e 1aed
any calcu.aticn.

cmpute temperazture saturation margin based on the average of the Ilve
-\-n"vf :

1ighest valid izccre thermoccuples amc alarz a2t less than 20 © zmargzea.

r
r O

S, Determine mean ccre exit thermosourle tesperature b¥ everaging all of
the valid incore thermccoupls reacings.

€ Dezer=ine rezctor vessel dovmocmer temperazture with ac RC pumps mumzing
by averaging the five highest valid incore therTosouplée temperatule reasiings
and comsare this value to saturaticon temperature at sae current RCS gressure.
If the averaze ther—ocouple reading is zmere tian 100°T suscoclec thesn Fiint
an ala~=.

7. Om cama=Z 2isslar a list of the sizimum set of 1§ izcore sherzoccuss
readings, four per cuadrant.

8§, DProvide a display and/or prip: alaszms if any ¢f zhe =inimux set of Incore
therpocouples have maliunctioned Sased upon thesToccousle NRLLEsET iz ar i,
ROTE: lsclaczion Devices for she backup systez will partially iahizis
~he fegtuve sinmce éirect conmtinuisy checks cannct de rerformed cdue I

w o

Tequired isolation device

G. Provide an optisn to substitute any pre-selectec altetmate incoTe cEasse
couple for any of the zizizum set thermocouples that Zall.
10. 4 treaé plot of any therzocousle reading versus tize is provided Iroz tle

D
vize ¢of the Za=ané Zorwarc.

11, DProvide zapabilisy =0 easily receline the entire =Inizuz set O inccTe
3 i & e 2 teimla Sa<lied Aoiwd e
thermococples i this Decame necaessary cdcue to =itisle Jailuses coTing
operatien.

icasing tezperature

A
-
s ’
- amei a- Ara ===
foind- SuppSaja SN ~ CoTe Zé&?
-8
<
-

12. Provide a spactially oriented cote map ca cex
across the core at each core exit thermoccour.
of all incore ther=sccouples is plamned for la

, . 2 Ll PO - . e ’ . O
12. Allow printing in hard copy of any data distlaved. (Range ol 200°2

- 2300°7.)
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