John D. O’Toole
Vice President

Consolidated Edison Company of New York, Inc.
4 Irving Place, New York, NY 10003

Telephone (212) 460-2533 February 11, 1982

Re: Indian Point Unit No. 2
Docket No. 50-247

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTHN: Mr. Steven A. Varga, Chief
Operating Reactors Branch
No. 1 Division of Licensing

Dear Mr. Varga:

A Confirmatory Order was issued in February 1980 by
the NRC which, among other things, directed Con Edison
to conduct a Human Engineering assessment of the
Indian Point No. 2 Central Control Room (CCR). The
purpose of this letter is to inform the NRC of the
results of the assessment to date. As part of the
assessment, Con Edison contracted with Essex Corp.

to conduct a human factors review of the Indian Point
Unit No. 2 CCR. In November 1980 we received the
Essex Corp. report "dHuman Factors EBngineering Assess-
ment of Indian Point Nuclear Steam Electrical Station
Control Rooms"“.

The report identified Human Engineering Discrepancies
(HEDs) without regard to mitigating features or serious-
ness of their impact. The study utilized:

Site Visits

Central Control Room Surveys

Interviews with Operators

Simulator Run-Throughs of Procedures

Video Taping of Selected Emergency Procedures
Review & Rewrite of Emergency Procedures

0O0COO0OO

Prior to the Essex study, Con Edison had committed to
replace the PRODAC plant computer with the PROTEUS
computer system which has human engineered CRT dis-
plays. ©Since the Essex study, the NRC has issued
additional guidelines regarding Human Factors Engi-
neering of the Central Control Room. A coordinated
engineering and human factors overview was required
to integrate these added guidelines as well as to
re-evaluate the NRC-TMI short-term Central Control
Room modifications which had already been implemented.
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Iin June 1981 Gibbs & Hill, Inc. was retained by Con Edison to
perform an independent review and assessment of the human fac-
tors engineering concerns identified by Essex and to integrate
the additional guidelines into the overall program to improve
the Central Control Room. Their scope of work also included

an analysis of changes made to the Central Control Room (unre-
lated to Human Factors Engineering) after the Essex study was
completed. A Gibbs & Hill team, which was experienced in
nuclear plant control room design, evaluated human engineer-
ing discrepancies and recommended appropriate changes to
address these discrepancies. Gibbs & Hill was assisted in this
effort by Dr. Thomas B. Sheridan, of the human factors engi-
neering consultants, Sheridan Associates. Dr. Sheridan is cur-
rently Professor of Engineering and Applied Psychology at MIT.
He is past-chairman of IEEE Systems, Man & Cybernetic Society.

The Gibbs & Hill review of the Essex report is completed, and
they are now reviewing the capabilities of the proposed compu-
ter terminal additions to the CCR to determine if any of the
identified HEDs are remedied by these systems which will be
installed during the 1982 refueling outage. The Gibbs & Hill
recommendations received to date have been evaluated by Con
Edison to determine the best method of improving the Central
Control Room.

The attachment to this letter reflects the results of Con
Edison's overall review of human factors engineering in the
Indian Point Unit No. 2 CCR including our review to date of
the Essex and Gibbs & Hill reports. Each of the human factors
improvements in the CCR will be implemented by the completion
of the Cycle 6/7 refueling outage. The attachment provides a
detailed discussion of the various modifications to be accom-
plished. Should any changes to this plan be necessitated by
future human factor reviews or requirements we will inform you
of such changes.

Should you or your staff have any further questions, please
contact us.

Very/ truly yougs,

DV Frle .

ohn D. 0'To
Vice President
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SJM%AR{ oF OROPQSOD MODIFICATIONS

The results of tne numan factors engineering review of the
Point No. 2 Central Control Roowm are summarized oelow-

Modifications to sixty-five suserv130r1
points will oe implemented. This will:

locate the annunciator palqt closer to

its control/display position.

Modifications to accomplish audiole

~alarm localization, increase annuncia-
- tor flash rates and improve horn silence=
circuitry will oe implemented.

Further modifications will be made to
2liminate green tiles (normally lit -
points) to achieve "dark board" normal

Qperation,

Annunciators and panel device nameplates
will ne relabeled as requlfed foc ularlty

~and consxstencv.

Alarms on some alarm.panels will:oe re=.

grouped tO'Eacilitate_Opecator,recognition

uontrol/ulsplay Seoaratlon dxscrcoaﬂvlesf

5.w1ll oe corregtod.

A guarl cail will oe qutallpd .on - tne

Indian

Flignt Panel to oravent inadvortﬁn. Joaca- o

tion of th= "J* nandlé2 control- s#xucaoa.,

.(7

Lanp Tast capadility Jill"ae or dviddj for

Y,stcellaneous °nnancpﬂeqt Lmorovamaats as
" -well as hardware HOJ‘ELC&LLOWS 4ill.be im-

plemented to corract auman engineering:

defxcx@nulea'lienttﬁxed oy ‘Gibos.&-Hill 3n5 
_'equlonent Lnstall°d aEter the comoletlon o
ﬂnot the s:ex revxew.. B - : o

iescrlued in more 3etatl Ln‘tho Eollowlng oaqas
(under tne correspond113 numoer) : : ST e

.. safaty- -related Ln%Lcatln; la1gs navxag no
: a!ternaLO dlaolay.» R R
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ANNUNCIATOR \‘)I NT :QOCA'I‘[ONS &‘CO_NSQDIDA"FIONS.J'

Exilsting

Annunciator Panel .' : 250965e3 Cortection

1. dotwell Higb 5J . Rglqéété‘to-SC

2. dotwall Low SJ :i“_Rélocaﬁe:EO.SC

3; dotwell Low-Low 1 5J ‘fi-aelocate ta. 5C aﬁd reiabel

27_.‘

28,

30.

31.

32.

33,

34,

PCV 455C Lo
__Nitrqgen Supply

'-Requlator ralLure
Lo ' -

,P;V 4pr L USBK.
ditrogen Supply '
.“e;uiatoc Lailute
ML e

to raad "dotwell low-low ‘
“level” to be consistent with
other level alarms. '

RAST Level High  S8J ‘ _  Relocatp,to'FCF
RAST Level Low  SJ - Relocate'to FCF
RCP Thermal 3ar- SF . ~ Relocate to SA
rier LO P :

Steam Generator  33-1 © Relocate to FBF
Control Deviation ' S

Low Steam . : - SB-1 - "f§ Relocate to FBF
Pressure ‘ : e a

BFP AnnunCLatocs sC - . ;" Relocate to F3F and
(19 - : Lo -7 Delete TwWwo Alarms .
Saturation =~ SK - . Relocate to FCF
Temperature ' I ) e

Margin Aporoachgd

Pressurxzer _ S8 . Relocate.tc c»F'
Heater Group ' PR

Tripped N
RCs Low Level SG TRelocate to FCF
Tavy-Tref L 8Cl Q}ff,Relocate to FCF

Deviation

;,fuonbxﬁe Lnto Common Alarm
- PQV= -455C: Nltrogen Suppl{
v;TroublP‘*;'

PCV 455C° - 8K ffﬁomoxne lnto -Common Alarn

Nitrogen Supply"

Comoine into Common Alarm
SPCV=455C witcdgan Suponly:
Trouble i o

NjPLV -455C" Jltrogen buppl{ Tffﬂ ,f!
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PCV 436 ‘

Lo Hitroge

PCV 4556

Aditrogen Supply
Regulator Failure

PCV 456 .
Nitrogen Supply

rRequlator :altuce'
Cdi

345KV Direct

Trip Trouble

Redundant
Overspeed Turovine
Trip Failure/Test

IS0 Phase Bus
Cooling Jdater
Low Flow ot

Low Air Flow

I50 Phase H3us

-Heat Exchanger

Leak

150 Phase Bus

- 345V aackapffv.
,_lest Aice:

5K

n Supply.

w
[ns]

" SE

)
o}

L gg
. Return Alk ngh R

Temp.
Main~TranSEocmer S
Alacms_(s) Coe
qunpcabor Alarﬂs”gSE>
(0) ' S
£xcitar Alacas ' SE
v.(é)f,, o
,34SKV ?rlm { S
WNice rou)ié

Trounle ...y

3455V‘3:éaké:;?;ﬂ !

345&7 6cea&ec.gﬁﬁ

jéaﬂvareakepﬂ

Pressure Lod'_ﬁ'""'”

- Combine

pCV 456
Trouble'

Comoine
PCV. 456
Trouble

Combine
PCV 456
Drduola

vReloéate

. Relocate

- Combpine
- (40-41-4

- 7~3mo1ne
: (40 41-4

' Comolne

(40-41-4

. Relocate

in t! Common Alarm
ditcogen Supply

into Common Aalarm
riltrogen Supply

into Common Alarn
Jl;t)qen Supply

to FCF

to Fir

into one Alarn
2)

ln*o one Alarn
2)

into one Alatm B
2)

to FBF

ate €0 FBF

fR?§°Cat$
':< 3Réi3ég;e 
'”%é§;§¢§te

. Relocata

£ FAF
o PCE
€0 FCE

ftO;EB?

to FaF
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2.  AUDIBLE ALARM LOCALIZATION, FLASH RATE . FREQUENCY - &
HORJ SILENCE CONTROL . e

2.1 AuuLble Alarn Localiz ation

Con Edison plans to'installﬁthree'audiblé*
devices to provide for localized alarm
audibles. '

These audiole devices will ve directional-
type horns, arndnjOi sucn tnat the opera- -
-tor's attention is directed to the area
from wnich the sound is endnatlng.- Tais : :
will improve response time o; mlnlmlzxng ) - T
sear"n time. :

2.2. Flasn Rate Frequency S - _ . |

Con dlson Dlans to reolaca tne flashac.
-modula relay to increase Lhe Elasn rate
to 2 Llashes per second.

2.3 dsrn sllpnce Control

The flrst out annunciator dlll be inter- '
locked with the audible silence coatrols. =~
Only Wwhén the "first out™ is actuatpd (indi- .
- cating that a severe disturbance is in. pro-
gress) will the audiole silence pushbutton
be able to silence all- supervisory audi-
bles for a pre-set time duration. - Tt sShould
~be.noted that the alarm windows will con-
“tinue to flash.  ‘After tnis. tim=2 delay the.
-audinsle would re-sound ramlndlnj the opera-
. tor 'of those alarms which were actuated
" ‘earlier. Under other operating condltlono,
the alarm must be :119ncod ‘and .acknowladged
“from the specific set of gubnau*tons da513—
:-nated Lor tnat alarm Janel.,,; AR

3.0 A wﬂuNCLAioa PR[QKIP(ZATIJJ

3 l gDuang tne Last reLueLan oucag , modlfhuatlons were
made- to. green .and 3reen/wn1te ananCLator ooxntb 1nv,
‘an attempt to. acnieve "dark poard®

o normal'-operation.
“fbln"g the unit returned £ smrv1ﬂc; ‘itn has peen detac- -
“mined that additional modifications should os- made  to
w five of these points’ to, reduce tie ‘time they: are 1it:
_during norwal- ouerdtlon.}‘ upsc nodlﬁlcatlons Wwill be -
. implemented aad all graen add - grzen/snite tiles will
“be- replaced wltn anlte tiles. ... IR S




sectlon.

-- '-.Combine'“IQb R AI< Looutqu NATE LOW 2RES:
'__with.”INSW'AI& CLO"“ COOLING BYSTaEM JIRC.
PP FALLED",- srxcm tne alarm cesponses are
simila:;g~ ' : L - :
Panel SL. == Combiﬁa “daatpr Drdlﬂ'Laﬂk Hi Leval“.alarm;' '

,at tnrp‘ lacdtlon

RCP cOntrols.(SA)/RCP.Seal.:njed;iéﬁﬁglo&sf(sg:f{fﬁﬁ

ASNUNCIATOR TILE LABELING

Con Zdison plans a relaveling pProgram Eor both annuncia-
tors and coantrol board devices, usiag co.;istent.nomen-
clature, aooraviations aad colors, :

REGROUPILNG OF ALARMS

Zach of the annunciator saections was r°vx°wed to detenaine where
alarms ra2lated to a oartxcular system are scattered within a panel

The annunﬂxat)r tl\ma w1‘l De rearranged to ootalq a better group--
ing of the alarms. Also included ara additional alarms deletions -
or combinations with other alarms.

Panel SA  =-- = Group "Pressurizer Low Pressurez Channel , .
Trip" with other related pressurizer -
alarms ' -

Panel S3-1 ~-- Group anuclear ‘instrumantation system

alarms togetnec on la2ft side of annunciator.

Panel SC -- Boiler Feed Pump. alarms are scattaced.
' Rearrange to group tihsin together.,  Also
group coadensate-related alarms together.

Panel SE S8 7"7Z- ' Remove "LFC ON AUTO" alarm and associated = '
control- squipment on Flight" Panel, 'since. _
they ara no- langar used., : e
Panzl SJ f—-'i 'yombi1e "Service Nater HDR (24, 25,,26)

- High Low Prass" with otner Sservice JWater
Headar alarm since alarm responszs ace the
sama, o : T e L

IUKVuK 3zuxss VALVE
ion Jddld albo autuat;
Eb‘“ alarﬂ

== Remove "IJST &IR RE
. - 0PZiH" siace tals .ac
the "INST AIH hJN &

i«
£
j

with almLLar alarf”

on’
m%)u/QIDPLAY Ab[alﬁ&ﬂ”

Panel bbcfi

Con mdl:on dlanq £ mx11n-ze con,csl/dlsola_.séééfatibnf




Charging Contionls (F8F)/Charging Displays (3G

will be installzd on Panal

Three new controllars SEF oelow
the letdown orifice valve coatrols, A 'selactor switgh will
be added to 8P o per a1t operation of the. controllars
either from F3f or SFY, : '

Indicating lignts £oc 3451V 40 DISC 54 TA~73 and 345KV
MO DISC SA 93. To correct tne segaration of indicating
lights with its associated controls, the following is
planned: ,

-- “Mova mimic section for ®M.,0. DISC. 5SW 93 to loca-

‘tion adjacent to its control switch..

-~ Add dasned lines from the oingl° ébhtrbl _
switcnh 7A-73 to its aaso"Lated sets of discon-
nect let n otatus lights,

PREVENTION OF [JADVERTENT ACTUATIONS.

: The b5a=x raoort indicated that tne““J"‘ﬁandlps'01 the bench
“portion of Flight Panel FAf might be susceptinle to inadver--

tent actuation. Prior to the end of the last refueling outa;e,g
selectad "J" ‘dandled control awltcuea wera replaced. After some
operating expaerience was obtained, it was: detarmlned that the .
replacement handles were difficult to operate. The "J" handles:

were therefore restored. .To address the potential for inadver-
teat actuation, Con udlson wxll lnstall a guarl rall alonj the"

Flignt Panel..

Red/Amber"monitarilignts.with-laﬂp te“tff lLLLV {ousn to
test) .are provided on Supervisor ' "S31, $32 and B4
fat all aafegdaci valvpa.

‘faTn_.qloas & jlll vﬁ)or_ st ed t1ag tner° maJ ae qudtfl-.
Q

“<cilent contrast betwaen t?_'r

- - lenses:on site and. aodify, as. agoroorxate, tine. existiag’
’;“l1ghts to easure tnat bUfthlent"OntCabt 1s ixsalavod.'

and-aadag ngats to Ea”lll"
tate rapld identification. <Con Bdisoa will axpariment dl,J

: All af the rewalaxﬂf ;adﬂs on °a¢1 oanal ﬂave 0= n r°v1°ﬂe4'f“"”
Eon 1dgnt1£y whetner tnez ace g}ﬂlLlCdﬂu zet{ aqi uﬂcta
- there ara alterxat= 1“:)J,ayc avallaola rfe) verLEy Laﬂ) ‘status

..inlisu’ of lano tes tln].;» Con-Edison will install Lamo ;ast—“*“”

v":capaolllt{ytor oafetv elatad 1nj1vatora naVan no, a]terwate
"57:;1';31 : . S i : .




POST-ESSEX CCR A0DIFICATIONS

A Human Engineering review has 9deen perforimed on dleliY,
alarms aad other eguismant that nave been added to the CCR

subsequent to tne Bssex study. For twelvae itens correc-
tive action will ne taken. ' S

‘9.1 Tane undervoltage rolays (4), auxiliary relays (4) and asso-
ciated lights ware aJJO] to Panel 34 for the 4370 voalt buses
54, 2A, 3A & 6A. Tne hollowxng cnanges:are-glanned:

1. Bach of the indicating lights 'is not identi-
fied. Labels will oe orovided foc each Light
" indicating its significance (proper voltage).

2.  According to the alarm response proceduras,

' these lights are normally illuminated and will
not be lit for an undervoltage coddition.
Circuits for these lights will be changed to

~illuminate on undervoltage and bula test capa-
blllty wxll be provided.

3%

.‘The ASses nant Panels are used to prov1d° addltlonal moni-
-toring and verification of plant conditions during the.
mitigation of an accident. ‘The Asse ssaent Panelo contain
- the following instrumentation:

--  Panalarm Solidstate Annuﬂciato:

_ == Radiation Monitoring. - -
- Multipoiat Chart Recordera-
- TV Monitors - . ’
- Lovel Indlvators‘

-,Con c‘dlaon plans to delate the °x15t1ng “NARR04 AIDE" legend
on the RCS VESSEL LLVh";ndlﬂaEDC lacels and install them-
dlreccly oelow ‘the appropriate: dlela[. Als0, bands will

' be provided to lxdxvaue wnere thne narrow range ends and

.;dliP raqge 3ﬂ31qs. : . A

M*Tho A’se5om°nu Danpls are laca;ed 3etu=e1 aEuthﬂa of the : PR
v Indian PoLnt No. 1 Flignt ,dnelo,ﬁ Since most of tha instru-
1:mﬂﬂtat10ﬂ on the Indkan Poiat do. 1 F 1131t Panz2ls is ao. longey =
‘used,. it is Jlannad that this’ instcumentation will oe camovad
. 0or relocated.  ‘This will imorove :operator response y‘minimiz-
wfg*lng tne Dreseﬂtatlon of non- aapllvaol» d‘aDlaVS.p B

9.3 In assoC1atlon'w th.tne udd 10ﬂ of Traxq A and’ cain 8 re-u‘_
.. set. status llgn*s for’Sarat{ ﬂ]@ctlﬁ 53- 2) and Contain=" "7
‘ment. Soraj (33~ 1), it ls.plaqped that Traln AT and "Praind =L
C.i-labels be provided for tae pushbuttol 131nrlar to tinose. uro-'
\:%VIGed :or tne b?ﬂtalﬂn”ﬂt Iaolatlon 1nment on*Pan@l af;ﬂ‘“

']ﬂ_On 53 l, tae rﬁaet buatUb 1tﬁhts uer
- reset-pushbutton’ Jﬁcaur? jk'spd i
~confusinn with. tnd
pushbuttons, it is &
5beﬁu$&d&andftnagtar«'




For the key- Opﬁfdtud Contalnmont lso‘atlon valva_Lnterlo K oypass

switches on Panel Sy, 1la apaling will one pfovxdﬁd o spacifically

“identify the position; txxt tﬂo zeys can be turned to.

Tne reactoc nead vent system coatrol switches and indicatoc
on Panal 5A will oe relocated to the Aoa essment Panal and
a "Reactor Vent valws wot Closed" alaca will oe providad.

The LI-1128A added to Panel SC is the sec ond channel of con-
densate storaze taang level indicator. Con £dison will install
new lavels €or the two level displays iadicating their channels.

The internal @Iuionﬁnt labels of flow indicators 9247 and
926A on Panel 383-2 are identical to £1-924 and FI[-926. Con
£dison will provide extecrnal labels with the instrument nuan-
ber and word "HOt'LQJ" for FI-924A and 926A, to distinguishn
tiiem from other SI flow 1000 alsola{s on same panel. The

-labels for FL-92id andAF. 926 will oe_cevxsed to include thne
words "Cold Leqg". o

Tne following instrumentation aad alarms are provided for the
Reactorc Cav1;y Sump e

‘Reactor uaVlt[ L°V°l Indicator f SBl7_ 7 _
- HI dater Reactor Cavity Sump Alarm - sa B CE
HI-{I Water Reactor Cavity Sump Alarm - FCF ' S

The above tw#o alarms will oe relocated to two spare alarm

~points on S3l. This. will bring the- alarms in allgnmant Wwith

4
‘ : W
.41ts associated dluolay. S _ _ : - _ : o 1w

Control and lndl atxon of the. tdO cqntalnﬂpnt uno_
_Panel bF.;
Containmpnt sumo. uevnl'injlcaxors - ”JL
CHI-UL LowtaLﬂmOnt‘ouma Level
-HI.Containwment -Sumo. L,vo

~dL-dL vV-VQVquTA

,buns Pang 29

The following nstcumentatlon and alarnb arﬁ-pfovided for the
Recirculation Sump: S - o :

Recirc. sump Hi-or Recirc. Sump 4i- i %larn - e
Recirc. Sump Pump sSuctiod Lavel qulratlng ngqta - 531
Recirc, Samp. Ldvol Iﬁilﬂatxng Ll;n 5 - bjl '

Con £dison: olaqa to- ralocata tae alarm to tne SC vPanel'to cor-
rect Lae mlualxgnwpnt.-u,* RN B o

The EJllOdllg ins trun ntatloq and alarnb are orovxdeJ For taa
ContaLnnent sSump. aystea-.ng : : : S

pumps . (#29 & 3210) ,pdﬁDlayndrqe lOd uxsalays'fﬁ

'Aiarn ( lav.
(Dlév.;

AL atm

L

ui;n'datp.




9.11

Con £dison plans the following modifications to the instru-
- mentation locatad in the Central Control Roon for the Con-
"t=11mnaf Sump system. S '

1. "Relocates the two Contaianment Sumn .
- Pump conbtrols and flow displays from
Panel 5F to Panel 53C. -

2.  Delets "di Containmsnt Sump” alarm
' {Zlev. 44'-3") on Panel SC.

3. Relocate "Sumo Pump 29 Tripped" alarnm
~to Panel 5C and relabel to "Sump Pump
29 Unanllabl=" -
. : . ;"*:u-c-g:.*f‘{!:fs;.;igk;?-"r PR
4. ' Relaoel "di-di dater Contalnment Suﬂo“
o alara on FCF to "digh Containment Sump
“LevelY and*relocdtd the “"Hiqgn Water RHR
" Suction Containment Sump” alarm’ to '
Panel SC, : o

A spare control switch on Panel SA has been indicated with
a blank label, Con Bdisoca will remove all spare eguipment

- on the Supervisory vansls,

Tne fan cooler weir level indicator is installed on Panel SO.
Tnis display is associated with an alarm on SH and related

valve controls on SO. There is no label on the weir lavel

indicator. Con Zdison plans the . installation of a label
“"Containmant Fan Cooler Drain. yollectlon“ on tne face of
tne_level indicator on Panel‘SO. o B '




