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Attached is the detailed critique of the ESSEX first dra’:. In summ rys

> Essex did a good job ,of evaluating the TVI-2 conirol roo= in terms of
causal elements in the man-machine aspects., Trzt work is sound and should
be expanded with zood photodocumentatior tha. is alreac: available.

> The comparison between TMI-2 and the other two plants is far too shallow
to draw meaningful conclusions of the type made. A more representative
selection of comparison plants is needed. Use <he EPET 'P.300 report and
vhe Zion evaluation to tolster your corzlusions I think the wrong 2on-
clusions have been drrawn. The report seems o say that T/I-2 is significan
worse than the other two plants and henss we shauld have expected an

ccident. My view is that none of <he power plant gontrol rooms (the.,nent

tnav I have seen) it properly designed in terms of the ran-machine in-erfas
considering the navure ¢ the potentially disastirous consequences. We

should be concluding that a more formal and systematic approach to design-
ing for the operator is needed across NRC/A-E/NSSS/Utility realms of
responsibility.

: The NRC comes off as an innocent bystander. What has <he NRC done to
safeguard the public irn terms of the hurman faciors aspects of the control
room. Are there any human factors pecple (with bone fide credentials)
on the staff? Has a Branch beern createqy 30 deal with the development
of numan factors data, application of HF yardsticks in the review process,
raiss the awareness level of inspectors for HF pioblems, etc.? The
answer is NO! When EPRI NP-309 surfaced several rears ago, why didn's

- -

. = ddans B ¥ - - s = 3
tne RC take some pcsitive steps in ths =2 ea! In &y contacts with
e il . ; o ot at o e M < o o T
ARL 10.Ls there nas Deen no understanding of EF. To the people I have

o 2 2 ..
met HF is somethirg of a "black art."

o The report leaves me in a quandry 2s to what tc 30 wit
already in existance, those on the drawing boards, ané zhose of the
future. Should everyone go to CC and Duke and =y to copy their style

of management? Do we shut down all the existing plants until the control

rooms are redesigned? Can the CRs be enhanced in some significant way?

Do we make some Quick fixes in added displays, training, procedures and

say the problem has gone away?
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I will now review your draft of the report over the holida
Zor a most pls. © Tarkey Day.

1111 LOCKHEED WAY @ SUNNYVALE, CALIFORNIA ® 94088
.



PACE PASATRAPE BEMARK
S 3 Human factcrs is tre

1 m!m

cience and technolegy cf
applying behavioral arc chysiclogical ...
7 2 Same as above

11 3 This pararraph may oce misleading. What have

been idertified as aprlicactle numan ensineerirs
criteria were rot renerzlly recc-nized as delcrnring
tc any svstematic fccue on the man-rmachine inter-
face.

13 2 +  Héw many irterviews aaninisterec?” Rreakdown of
irtervieveces?

1L 3 In discussing "Industr Standards"™ you might
note that no occnz fide numan factcrs specialists
vere invclved in fcerrmulating trese standards.

- 2 Wnat vas the rcie ¢f trne "RC in avplyring the
SRP., To my knovlecce the NRC had no specialists
in humir factors and nc vardsticke for asseseire
ruman errireerins aesvectes of control rocm cesirn.
If the “iC had an irpact in reviewirg manemacnine
aspects of contrcl rcom cesigns, the twenty
designers that I interviewed were not aware of it.

T don't believe Calvert Cliffs and Oconee in contrast
to TMI-2 constitite & representstive sample cn
which tc tase cormpariscrs. Yeu should factor in

the five plants covered in EPRI !P=-3C5, It wiuicn't

hurt to visit several otners 2s time and money allcw.

.52 Corments on these vares were covered durirg cur

Yovemper 15«16 meetincs
2 7 T¢ mieht also nelr tc :ave

enrineerirg/inc etrigl zes
gnalvses, desirn and revie r
cases the YP/ID team assumes tn
for the ~cerup 2nd all irtegraticn or. the CR
desirn effort. Perhavs this is a more critical
factor than the distinction cetween a "systers
engineering" ve a "discipline-recuirenents" accroach.
lock what CC did with mirrcr imacing, cackparels,
annunciztor panels, etc. despite the so-called
svstens engineerine aprroach. I would put my money
on a "disciplire-recuirements"” t'pe aprroach if
the Lead Encireer had a stong ¥7/ID cormponent con
the preciect desirn tearm vs, a "systems engircer-
ing" approach with no formal human factors or ID.
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Incorrect assumption that the utility will do a odetter job
thar A/E. The worst plant that I have seern [not TI-2) had
the rreatest utilitr participation ir the design process.
The utilities xnow less acout HF thar tne NSSS vendors but
cliert preference demirates CR desisn ir man: cases and
destr-s good desigrn features propesed oy tne NSSS vendors.
Plezse read my cd2gi2n practices surver. 'Je need tc educate
the utilities 2-¢ tne 27 so that good ¥ cdesicn is cemancec
frcm desicners.

Wno savs the A-E has litile responsicility for operational
concerns? “hy can't an A-E acoly the "s-stems apprcach"?

Tris is ¢ ‘s-l" erronecus,

...

‘nat is wrene witr the CR rcfliectins one cesien philosopnyr
(assurming that 4t is the correct palloscphy;?

*”s whole vare reflects tne rncticn thet the A-Es are the

villains in tne piece., ¥ave rou looked at CRs designed by
¥ That L'mehbure simulator design is rothing to write

home aoout.
Don't know what vcu mean oty extraordinary documentaticn.

Ton't ocelieve that vou ever msze the case fcr one fem
of merzarerent ve arcther,
t
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are too many glarirg

Yhile CC is cetter than Tl
ie ~en of virtue,

’
delicdiencies tc hold it up 2¢ a
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The writer nas a terndenc” to zcuate a mocrup with Human
engineering. While HF specialists tend to use mockups

for design and evaluation, the mockup doen't in and of

iteelf make for good human factors enrineering. There

was no human enrineering in anv formal sense in any cof

the inree plants oceirg discussed,

Apain vou are saving thet the client influences plant
desirn in a pesitive way, This is not necessarily so.
You can have a stubporn, isncrant client who places
CRTs on standup consoles decause it is the utility's
chilosephy the keed the operatcrs on thelr feet at :

Lti=es - s V4 el 3 { ot - - *
timess Seme utilities insist on placirs contrels at
o 1 1 < v Lol ity A

floor level wvitnir easg kick rzrre, etc. e::.

he einzle cut T -2 manare~ent fer lack of consideraticn
to numan errireeprins facters., The vreclem is evecenie,

DPen't urdere+and wnat ou 23re sains in lazst serntence.

Even before TI-2, the stzndard was a joke in the industryv.
There were no ' people on the committee that put the
standard torether.
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REMARKS

How did you establisn that all three control rooms

were desipned.for one man operation? While many tech
specs call for one man oreration, the utilities generslly
have two men on hand per shift., The >2asis for the
one-man determination is ocscure. It is not basec or
worv load analvses during different operational modes.

In fact many operations call for the one operator to be
in two plices at once,

You haven't made the case, CC and Oconeee should have
been compared ver:s specifically in terms of the causal

elements uncovered in the ™I-2 accident.

Lacz of rench and vieibilit» were nct the problems at
mey ¢

" T=2e "Mzt peint is beirns mace? See acove remark.

In mv view 2all three pover plants reviewed are not
cotimized from a human factors standooint. I can
envisicn a serious sccident harvening at CC or Oconee.
The frect that the latter may bte slichtlv better overall
thar TI-2 docon't reassure me., The point is tnat all
three plants :".ocw for human error and not that two are
geod and the third is peccr,

Please recneck the red or rreen status of annunciator
lights to see if the code has anv meaning that we might
accert as useful. “cet contrel rcoms pecvide red or
green incdicaster lirnts for valve resition., Are these
red/rreer nctations consistent with the annuncistor
svstem coding? I suspect that CC is contradicting your
rule #2 below on this page.

I don't delieve you found 1. meanirgcs for red at TVI-2.

These procecly can be sudbercuped inte two or three mearings.

Creen means no-flow of fluid, electricity, etc. and herce
is consistent

Are vou really hapry with the coding of any of the
annunciator svstems o»served?

voirt is tnat deviant cenditiors are rot
marn * 2 rlance as would oe the case with the
Green Soard concept. There is no loric nuilt inte
the disvla- svstem sc tnat the crerater is told that
a8 valve is ozen dut should oe clcsed, etc,

The operator must memorize "Iﬁmediate Actions" and
should alwavs have available procedures for guidance
if needed.

Tidelity -—'Yhat the writer thinks is reascnabdble to
assume here differs from mv experience.

State-of-the-art for utilities but not for military
settings
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£l 2 Are vou saving that written procecures are a thing of
the rast?
o § (h) I con't arree with t%: implicaticns of the summary, ramelv,

trat T71-2 was so inferior %o LC and Oconee that we snouldn':
be surprised that an accident happened at T™MI. The fact

is that TMI-2 is quite t:pical of power plants in general.
We should be highlighting the fact that none of the taree
plants reviewed measure up to the degree of attention

to human factors recuired ¢f nuclear power. The comparison
between the three plants was too superficial to e mean-

ge 2 Cate~crical disrerard is not too streng for me. However,
I we.ic not alrect this lancuage solely at T,

90=9L Moet of these ohservations of deficiencies are ncted in
EPRI 'P«309. You snould draw from earlier work to
sunstantiate the case that nuclear power plant control
roons in reneral de not live up to hunan engineering
stancards and that tnis carnot be tolerated in so vital
and cdarcerous 2 case.

20 2 You are deingz unfair to Met. Ede There is a general
ignorance in the industry regarding procedures. In any
cage, it doesn't necesesaril follow that because orerators
are nct in the loor to urcdate procedures then Yet. Ed. is
clearly downprading cperators.

= 3 Fuzzy statement. We could rely on training if it were
adecuate and the control room was optimized.

112 2 Very weak statement on selection., Is it true that most
cperators are former Mavy?l 1 know that many are ocut am
not sure that Most are. T is a lavy ship out rany
plants are not. There is 2 strong need for valid selection
technicues for operators. There isn't even z decent
joo analvsis of the operator's yole, There is no reason
to believe that the WRC licensing process is a valid
screening aroroach. In fazt, there are indications to tre

contrarv,

Some words mi-ht be saii a2oout nerztive transfer of traine
ine, the value of standardization in control rocm desicns,
the use cf identical procecuires ir the simulator an: the

-

operational control room.

bt
S ]
-
)

125 2 None of the present simulators provide performance scores.
EFRI nas funded General Phrsics to come up with an
objective performance measurement approach using tne
TVA simulators.

127 2 These renerzlizations aprlv to the whole industirv and
not just ™I
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131 2 "Thoughtful" should be: systematic human factors analysis.

131 L2 Why should trainers be involved in the writing or tne revision
of procedures? dave vou checked the cualifications of trainers’
T would prefer that operators reviewed or initiated procedures
given some guidance in the formatting of procedures.

132 3-L The approach to training paralleled the industryv's approach
to information display. This is not a unicuely TW. problem
or deficiency.

133 1 Same as a-ove
134 2 Is there sorme formula based on evidence for determining
what percentz-e of the training should be simulation?
134 S If vour last two sentences are true, then there are many
disasters on the norizon. You are indicting the whole
industry.
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The report ends on a ncte cf total disrair. Do we shut down
all operational ccntrol rooms because rroposed quick fixes
fail to zddress ‘undamental protleme? Is there a wav out of
this pit short of halting power reneration until new control
rooms are developed? If T/ I-: can't oce fixed or patched up,
neither can most of todav's CRs.



