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v | Enclosure 2

March 12, 1980

To: Leo Reltracchi

From: Ken Mallory

Subject:  Findings of the CR review at Indian Foint - Unit 2

Durin g the week of February 19, 1980, the Essex Corporation in cooperation with
NQC/\';\R cegan a human engine ering review of the conirol room at Consolidzied:
E ~'s Incian Point - Unit 2 Nuclear Power Plant. Because of problems at the plant, the
rev Ie\v was terminated before walk-throughs/talk-throughs cculd be completed. The

W wes coinpleted on March [0-11, 1980.
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Esszx had three objectives for this review:

l. To identify {eatures in CR design and procedures that could induce Tperator
error uncer normal or emergency conditions.

2. To examine eveluation guidelines and procedures for the guidebook and modify

3. To icentify design and procedural probiems and backiits commen among
contrel rooms. ’ '

1.2 SUNMMARY CONCLUSIONS

a. The Indian Point - Unit 2 control room exhibited a number of design and
procedural features that were contradictory to human engineering standards
and practicss (Described below). :

b. The Essex "!’OCEG‘UFGS were upgraded as a re5u1t of the Indizn Point review:

o. Proceo’urés for using checklists are being zltered

o Walk-through/talk-through procedures were verified

© Surveys are being expanded to include trencing and a revised
control/display relationship sdction.
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2.0 ORSERVATIONS

B .

Each of the observations czscribed balow is given a Subjective Risk Assessrnent

Weight based on the likelihaad that a particular aspect of CR design will lead to an.

operator error .1 a seiety-related acuviiv. The likelihood is based on Lhe opinion{s) of the
Essex human engineer(s) reviewing the CR. S

All of the observaticns beslow are based on a short-term review of the CR;
therefore, none is intended to require back{it. These observations only point to cotential
problem areas. - : -

Category | — High Risk of Operator Error in Safetv-ReIated Activity
Category 2 — Modsrate Rick of Operakor Ecrot in Safety-Related Activity

Ca‘eoory 3 — Risk of Operakor Error is Safety-Related Aciivitv

-Category X -— Aooluonal ev=1 tion requ1red

a.”  Turbine Start Up, Bear ing Oil Pump are not located with primary turbine
operation panels (Ca; egory X).

b. . Ambient noise at SC panesl inhibits <p°ecn communication with opemtor
. located near Enﬂme&_.c.d Safeguards (Category 3).

c. De’cy in onset of emergency lighting (Category X).

4. On Steam DRVM Aux FW Man Flow (Aux 21-24) 1009 is O pump output; O is
160% output. Contrary to convention. Narrow range of steam-generzaior Jevel

is glven in percentags; wide range is given in feet of water (Category 1).

e. Annunciators

© Angle of view mzkes most annunciators unreadable to operaier standing
at vertical panel (Category 1). '

‘o Many Tiles are illegible (Category 1).

o Green annunciators possible source of confusion (Category X). -~ -

o Flagh rate of 1/sec. (simulator) is too low (Category 3).

1. Labeling

o Need Demazrcation lines and summary labels throughout Flight and
Vertical Panels (Category 2). :

> Some controls/displays have no lzbals (Category 2).

© Operator yelliow tape backfits-should use tape with high contrast to the

beard (Category 3 ) .
: -0 Some labels are covered with ink and difficult to read (Categery 3).

-~

8. Ventiilztion Fan over vertical panel will, if a fire occurs in the cabinet, dump
fumes/smoke into crew area (Catezory X).
>l P
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h.  Inconsisiencies in switch position nomenclature (Category 1).

i. Some switches (unguarded) are c\poscd 1o inadverient actuation (pull-to-
efeat "J" handies) (Catcgory 2).

j. Star-hzndle rotaries obscure Jabeis on benchboard and on veriiczls
(Category 1). . : . :

k. Control/display coniusion on M. O Disc Switches and associated indicator
lights (Categery 3). : .

I Strip Char: (Cat&'-;cry X)

o PFroblems with Jeakage, spillage
0 "Pull-out" obscures Jabels and controls (on Flight Panel) o

o Selinity Sirip CHarL on Unit l; operators indicate that chart is often
neeced :

o Inkmarx seems to sprezd on paner (possidly too porous). . -

m.  Glare problem on two vertinal meters mounted high on vertical panel (operator
backfits au afixed). ’

n. Horizontal Seal Injection Flow 'meters:

. ———

o No labels {Catezory 1)
o Pearzllax apparent from side (Categery 2) : .

‘o Qut-ci-place (RCP-on SA pzne}) (Categery 3).

o. Several Cenerator swiiches have labeling contrary to ccnveation
(raise  lower; rather than lower , raise). Swz‘\‘}& with such Jabeling was in
inveived in an observed incident where an operzior inadverien dy rzised
turbine governor (Categery 1). ' '

p. Turbme trip reset flags have low conspiquity (Ca{egory 3).

q. Emergency Protective Equipment (Category I):

. o Operator nzed more training in donaing (long time/mistakes) - -

o Voice communications virtualily impossible with Scott packs
o Equiarn,n pread among thrce cabinets; should be orgznized into
individualiz ed ackages :

o Sizing infermation needs to be avzilable on clothine.
o o

r. Location of Shift Superviser desk pr:vems quick response to emergancy -
(Cc.kecc)\)' ’)

EN Location of Phase B Ceoatainment Isolation swiiches prevents smooth ogeraticon
(Category 3). : :
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. t. No »nrovision for lamp test.  Burngd-out bulbs oa panels were found
- (Category 1).

u. . There are no indicator lwh.s for manual valve status (Category X).

V. Location of "Personnel Hatch" and "Equipment Haich" switches on SM o panel

. are poorly placed for Containment I$olation Reset oper auon (Category 3).

w.  OPS meters used in cold shutdowns should have marks {or upper and lower
toh_ranc\_ units (Category 3). -

X. Rod Insertion Annu'nciator' widows cannot be viewad directly from Flight panel
(Category 3). - - .

- T :
Y. Strip Chart for Contzinment Bldg. Dew Point w=as same ink for all Recirc.
fans (Category X).‘ A R - . L

z. Staff of two to Lhree operators must be available at zl] times. Emergancy
proce""res difficult for one operator (Category 1).

a2.  Rod (out-in) is centrary to stereotype (in-out).

bo. No computer ana]og trending capability (Category X).

cc. To use thes compu‘ r the op°rator must in socrme cases perform a partially
random szeonrd-amonz addresses to locate the ap;ropriere data point to. be
displayed, trended (exc) (Category X).

ey

dd. Procedures (Category 1) ' : .
P o lInstructional stecs or references to other cocumenis/procedures often
§ © imbedded within "Notes." Notes may te overlocked b) operator and
2 these steps or references therefore may be overlocked.
© Ambiguous Instructions.

. © Instructions which must be perfg med by NPOs not clearly icentifiad as

) .+ such (listed among CR operator actions in CR operator -designated . .. ..

: Procedures).e 7 - = o h .

© Reference mods in Immediate Operator Actions to other procedures -
: (sarucularl,' E-1 Emergency Shutdown resulting from a unit trip) Not
ciear when to return to onvmall pullec p‘ocedure. - : ;

o Use veru"” and "ensure" interchangszbly. Should avoid use of
synonyms In Instructions. -

o Worciness of instructional steps results in operaicrs not reading pro- -
cecures, rather skimming c_qd extracting imormat}on (osserved in
“rocedures wa'k-th'oucnc) Colid result in overlooked steps.

© Lengthy sentences common (20-30 \vords) in instructional steps.
o Nultiple steps nested within cne insruciicnz! statement.

o) ‘-‘reqaemiy, the res
. tor actions arz net definzd in the
response is not spaci
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Procedures did not provide diagndstic aids for operztion.

3.0 HUMAN ENGINEERING STRENGTHS

-

The CR at Ind.g.n Poxnt - Unit 2 had several exemplary human enomhermo {eatures.
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Panels orwa‘nnd to suoport Emergency Operations

Sorne cmerybncy ope auons are perfcrmed with switches crrano‘.d oy
sequence

Use of Red labels to du*’ere 2 betwezen Phase A and B Jsolaucn

Most annuncizters are Jocated over panels with sysiems that they ~

monitor

Few operator backfits to labels, markings, ctc.

Labeling is reasonbly clear and cencise
.Con. Ed. management has effectively implemented an informal system
“to review, evaluate, and act on operztor design/procecdural recom-
mendauons v )
Operators have used switch handle shape to break up long strings of
jdentical switches. This reduces the likelihood of choosing the wrong
switch for actuation. )

-

Trir related dxs lays in one matrix over the flight console
? 2

Vertical meters are used only for levels.



Enclosure 3

REQUIRED CORRECTIVE ACTIONS

Short-Term. Items - The fol]ow1ng corrective actions should be implemented

by February 1, 1981:

a.

Modify the emergency lighting system to provide illumination immediately
after loss of normal 1lighting.

Replace illegible annunciator tiles.

Add demaration lines or equivalent to show functional or systemat1c
grouping of controly and displays on panels.

Add missing control/display identification labels.
Replace labels wich are obscured or otherwise difficult to read.

Permanently affix to panels all operational aids that have been
temporarily added by operators. .

Where color coded 1abe]s are used, provide labels with high contrast
to panels.

Provide switch guerds, or equivalent protection to minimize inadvertent
switching of exposed "J" handle switches which have safety significance.

Provide visible labels where star handle switches obscure them.
Correct problems associated with the strip chart recorders.
Store emergency operator equipment in one location/cabinet.

Provide for periodic training and exercises for operator's in the
donning of emergency equipment.

Affix permanent and visible sizing information on emergency clothing.

Provide cross 1ndex1ng of data point information to improve the
operator.capability to use the process computer.

Make the necessary corrections and improvements to the emergency procedures.

Provide a Tamp test capability for all ESF system and safety. signifi-
cant indicator and status monitoring lamps.

Longer-Term Items - The following corrective actions should be 1mp1emented

by May 1, 1981:

a.

b.

Provide a system for operator conmun1cat1on between the SO panel and
the ESF panels. ,

Correct the def1c1ency in the steam driven auxiliary feedwater manual
~ flow controllers.



Correct the deficiency associated with the green and green/white
annunciator tiles. ' '

Increase the flash rates of the annunciators to 3 to 5 cps.

Correct the deficiencies in switch position nomenclature to agree
with convention.

Provide a system to improve communication between operators wearing
protective equipment.



