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SUNMARY OUTLINE OF SUFFOLK COUNTY
CONTENTION 18 TESTIMONY*

The testimony highlights LILCO's failure to eliminate human

factors deficiencies in control room eguipment, The dgeficilencies

in the annunciator systems are addressed to demonstrate the steps

to improve the safe operation of the Shoreham facility have not

been tarken,

-

*/ ASLB Memorandum and Order, March 15, 18232, p. 30.
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cOleack Testimeay of Mace W, Goldsmirn aad Geagqory <, Minog

- e

Regacding Su€folk Conary Conzention 13 -
duman Faceors -_f_quwn;n_t;_

i

2lease state youc pames, addeasses, gvoupations, and
gqualifications,

My  name s Mare o, Coldsaien, aad Ay Dusicess addeoss
Totten Pond Road, Waleham, Massachuasabtag, (v ehoe Progidoss
of Enacgy RQesaaceh Group, (a¢. My nams L3 ficagocy <, Minng,
vid my businosns addeass La 1723 Hanldton Awvenus, Saa Joge,
Caliboenia,  anm a Yice Peostdant-of M43 Tacanical
Asgociates, [ne, Cur qualifications have besn segacataly
ocavidad ko tha foacd,

Would you pleas: state the conteansion on wirien you aea
testifying?

Suttolk County coateads that 6{LCO and tha NAC Skadd have aob
adequately demonstrated amd confirvmad whav the conteol eaoa
design at sStoecehnan (3 adegmacs to Ozoviln the kiamoly conteol
necessary Lo grotect the health and saé Ly of taw puoLL4 and
thus ko satisty 0 Crr 50, Apeendig A, cn( i3, 3, 29, 22 and
29, Scecifically:

() Theee s no firse-oul alacm capabiliny oo Lded i vhe
conteol roea annunciatoe gystenm what ldenkifies rhe
inttiating events when muiltiple annuacltator alacms cecue.
in view of this deficiancy, the coatrol ¢oca ogacator is
€ovcad to vely on the avents computor for the naedad
tnfovnativn, The events comoutesr i3 slow, ack classifiod
a3 salety-crelated, and not direckly inkergeatod with
cesgonse pracedures, Accogdingly, a ralianls aad tlnaly
cespoanse ko all plant fallaraes caanot o quacantaond,

further, the followiag, taken (n conjunctiun with kha aboye,
are other defects such that tihe infocmation {o¢ conteotl room
oparaltors i3 nok pcasented in a nanner that facititarss Shpe
ceceygnition of Jdeveloeing off-nornal coadizians and rhe
Mikigation of accidents:

(9) There s no audio or visuwal annunicatoe iadicarion to
sigaal thaz an alacmed condition has claagcad,
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There 1is no indication why an annunciator is lit --
whether because the system is, in fact, inoperable due to
malfunction, or because it has been by-passed and is
actually capable of functioning.

The sequence of annunciator trips and evenls appears on
the computer printer which is the only reans available to
communicate this information to the operator in the event
of a major eccident ov transient, MNHoweveg, the svente
comp ter 15 slow, not classified ae safety-related, and
not directay integrated with response vrocedsares,  The
non-redundant, low reliability plent computer has been
shown to become overloaded by major accidents and to be
incapable of supplying timely information on aczcident
sejuences, The computer print~0ut is not readily wisible
and is pocrly located for use by the operators under
accident conditions, ZAccordingly, & reliable and Limely
response to all plant failures cannot be guaranteed,

The LILCO responses to the control roon human fFaciors
avdit report leave a considerable nember of small
ecuipment changes e¢ither delaygd until fuel load,
deferred for long-term review or not made at all,
Individoalily, thc:* cguipmnent inadeguacics o nol appeay
Tt b siqnif;cant; however, taken as a whole, :hey could
provide some serious opervaticnal difficultics over tinme
Annunciator light {ailure frequency is unknown {(sShorebas
So'et)' Evaluation l\(")\)l t., ud}J;J. N L z... LR No. l;'
appendix C, ltem z.b) which, combined with lens problems
LSSER No. 1, Appendix €, Item 3,14), couid lead to
operator difficulties in visvally detecting alarms. The
following additional control room and control boird
problems, originally identified in the audit, have not
vet been resolved:

{i) Ventilation in the control room (880K No. 1,
Appendix C,, Iltem 2,1);

(11} Backgrnund noise levels in the control room
{"Human Factors Enqgineering Control Room besiun
Review == LILCO Response to NRC rudit !1nJ\nou,
dated 6/8/81 [hereinafter referred o as “Response
tOo Human Factors Review"}, BRC Finding 2.7):
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{iii) Lighting level in the control room (SSER N0, 1,
rppendix €, Item 2.2., and Response to human
Factors Review, RRC Finding 2.3};

(iv) Security console in the contro) room (Response to
Human Factors Review, RRC Finding 1.2);

{v) J-handled switches on the front vow of contrel
panels (SSER No. 1, Appendix C, Item 4.1);

{vi) ¥irvor 1mage on IR selectors (Response to Buman
Factors Review, NRC Finding 4.3);

(vii) Location of ADS service air controls (Response tc
Buman Factors Review, RKRC Finding 6.12);

{viii) The rang. of the Reactor Water Level display
{SSER R2>., 1, Appendix €, Item 6.17);

{ix) Strip chart recorders (SSER Ro. 1, Appendix €,
items 10.1, 10,2, 130.3 and 10.4, and Response to
Human Factors Review, NRC Findings 10.1 through
10.%); ang

{x) Reactor mode switceh and key location (SSER Ho. 1,
t\ppendix Co' item 4.13).

What is the purpose of this testimony? Please provide
pertinent background data which relate to your concerns.

This testimony addresses deficiencies in the Shorcham control
voom desion features and equipment when evaluated from a human
factors perspective. The TMI-2 accident assessment showed a
major deficiency in human factors design of reactor control
rooms,. The NRC response was to conduct audits of existing
control room designs includinag RTOL's such as Shoreham, The
Shoreham audit disclosed many deficiencies, some of which weve
resolved; others were not.

we have addressed specifsic deficiences with the human factors
design of the annunciator system, The other deficiencies are
not addrescsed here because of time constraints in preparation
of testimony. The absence of comment on these issves does not
imply any reduction in our view of their importance and the
need for correction of the deficiencics,

-
-3
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What are the regulatory reguirements pertinent to your
testimony which concern instyumentation &énd control room

The general requirements for desian of instrumentation systems
ané control rooms are iacludes in GDC 13 and 19, Other GDC
describe the festures to bz considered specifically for
reactor protection system design and fuactioning,

specific criteria for the human factors design of "auciear
power plant control rooms were initially docomented in

’
NUREG/CR-ISSOl/and latey in NUKRG-O?OOEI. The WRC develnped

these criteria Lo quide the conduct and assessment of control

room audits reguired by NUREG-(0737 (ltem l.n.l}él. The

Shoreham control room design was auvdited in March, 1981l. The
NRC assessments of and LILCO responses to high priority issues
{priority 1 and 2 items) were published in the Shoreham SER

I1n your technical opinion, how <¢o the Shoreham control room
design features violate regulatory regurements with regard to
their human factors implications?

The BRC's control room audit of Shoreham identified over 200
t/

human enqginecring discrepancies—, The NRC assessed their

Buman Engineering Guide to Control Room Evaluastior
NUREG/CR-1560, US RRC, July 1480 and Supplement RUREG-U659,

Guidelines for Control Room Design Review, RIRLG-0700, US RRC
’

Clavification of Tl Action Plan Reqguirements, WIREG-0737,

Q.
desiqgn?
Ao
supplenment 1 as Appendix (.
Q.
A
i/
US RRC, March, 1981,
2/
September, 1981,
3
Qctober, 1880.
§/

NUREG-0700 defines human engineeving discrepancies as "a devie-
ation from some benchmark such as a standard ov convention of

human enginectring practice, an operator preference or need or

an instrument/eguipment chavacteristic implicitly or explicit-
1y reguived for an operator task™. {RUKREG-0700 at p. 4).

-
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safety significance and ranked them in terms of priority. The
items which are highest priority (priorities 1 and 2) arec
included in SStR ) Appendix C and LILCO has committed to

-5/

correct them prior to fuel load=' ., The items identified in
the wording of this contention are some of the discrepancies
which LILCO has neither corrected nor adeguately justified the
present design. Thus, for these items, the Shorehan control
room does not meet the human engineering quidelines in areas
deemed important to safety by their priority ranking, and,
therefore, LILCO has not demonstrated compliance with GDC 13

and 19.

Please describe 1n greater detail the human factors concerns
regarding the Shoreham control room annunciator/alarm system,

One way the operators can decide quickly what type of an
accident or transient is occurring is to look at the plant
annunciators. However, when an accident or transient occurs,
numerous annunciators may be lit within a very short time
following the initiation event, 1In addition, there are some
annunciators which may be on during normal operation and,
thus, add extra data which must be deciphered and anelyzed to
dgiscover the {irst annunciators in the sequence.

Further, many annunciators indicate more than one failure on a
system. For exanple, a system degraded annunciator may
indicate loss of power to valves and controllers, loss of
cooling water or loss of electrical power. Therelore, the
indication of & degraded system could be redundant with a
variety of other ennunciators.

shoreham does not have the ability to display "first-cut”
annunciators, Rowever, the Rochester Instrument Systems, Inc.,
annunciator system used at Shoreham can be purchased with ‘
first-out alarm sequences. Instead, the operator must rely on
the non-safety-grade process computer to provide the seguence
of annunciator actuation after an accident has occurred., This
is confusing because the alarm response procedures do not
provide for consistency of action following an annunciator
alarm. PFor example, the operator action following an

- —

5/

-

SSER ) Appendix C, p. C=1.,



he

annunclator actuation appears to have no priority of response
or priority of action following the alarm acknowledgement. An
example might be as follows: a loss-of-DC power requires a
much more complex response than Diesel 3 System inoperative,
though Diesel 3 inoperative could be the cause or effect of Do
Power loss; both events could be annunciated simultancously,
In this example, the first-out alarm capabilty would indicate
cause and effect and would guide the operator to the
appropriate response. Using the events computer may provide
too much detail and divert operator attention, It is not an
adequate substitute for {irst-out annunciator capability,

Just as an operator necds to know when an annunciateor trips,
he also benefits by beiny informed when an annunciator has
cleared. This is refevred to as a ring-back function and will
call the operator's attention tO a reset condition even if the
operator has gone on to other tasks or is distracted. LILCO
has not jmplencnted a xing-back at Shoreham to indicate a
cleared annunciator,

Lothird ares of hunan factor deficiency is in the Shor ham
ennunciators which indicate bypass/inoperative status. While
some annuncistors are provided to indicate a system as
bypassed or inoperative, they do not tell the overator which
ol the two conditions prevails. This may be important if the
cperator is attempting to ascertain the availazbility of the
unit in guestion, For instance, an instrument channel which
is bypassed but otherwisce perfectly functional could be

-returned to service guickly. Bowevey, if it is inoperative

(i.e., failed in some way), it may take a loncer time to
vepair the instroment before iL can be put back into service.

What is LILCO's position on the human factors implication of
the annunciator/alarm system as it curvently exists?

LILCO has resisted making changes to its existing annunciator

6/

system, As repeated in the SSER <4 LILCO believes:

1. The existing design is a LILUO standavd. Therefore,
first-out capability is not reguired,

e . . Wttt e e e e e e —

6/
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SER Sapplement Y, Appendix O, Jtems 3.2, 3.3,

- ()"
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Z. ‘The operators ray be confuscd by the addition of
ring-back.

3. Operators check to gee if function has cleared at the end
of their related actions,

Wnat problems yenmain with LILCO's position and action taken
relative to these concerns?

LILCO has made an evaluation in favor of not correcting the
annunciator first-out and ring-back deficiencies. That
evaluation is contrary to the guidelines provided by the RRC's

Division of Human Factors Safetylx. The limitation of not
providing a first-out annunciater is that LILCO does not
provide the immediate guide to the operator to assist in
inplementation of the diasgnostic procedures., LILCO relies
instead on a print-out from the plant process computer, which

is not safety-related and has an unspecified availabilityﬁl.
By not providing a first-out indication on the main control
boards, LILCO requires an operator to read the computer
print~out. This takes the operator away from his work station
ot the panels at a potentially critical time during an
accident or transient, By not adding a ring-back function,
the operator has the potential of missing the positive
confirmation that an alarmed condi:ion has cleared (returned
to a non-alarmed state),

Are there improvements LILCO should make in the annunciator
system?

The first-out alarm function anég a ving-back function are part
of the ennunciator guidelincs of the RRC's Division of Human
Factors Safety. LILCO does not have either of these features,

RUREG-0700, “Cuidelines for Control Room Design Review,"
September 198), Section 6.3, e |

Response to S0C's fourth set of interrogatories, Interrogatory

7a(4)~1, states that the rvelfability and availability of the
process computer are unspecified,

“Por



Q.

,1n

Factors Safety. LILCO does not have either of these features,
and the justification provided for the deviations is not
substantiated with human factors data or comparative
evaluation. Thus, LILCO should be reguired to improve the
system by adding the features oOr providing supportive human
factors analyses that show that LILCO's design will prowvide an
eguivalent level of opevator efficiency and freedom from

operator error during sccident or transient conditions.

noes this conclude your testimony?

Yes,



