@ Public Service" Pubiic Sarvice
Company of Colorado
16805 WCR 19 1/2, Platteville, Colorado 80651

May 16, 1986
Fort St. Vrain
Unit No. 1
P-86366

Director of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Attention: Mr. H. N. Berkow, Director
Standardization and Special
Projects Directorate
Docket No. 50-267

SUBJECT: Fort St. Vrain Control
Room Design Review
Summary Report

REFERENCE: 1) NRC Letter (G-85363)
Hunter to Lee
Dated 8/27/85

2) PSC Letter (P-85384)
Warembourg to Butcner
Dated 10/29/85

Dear Mr. Berkow:

The purpose of this letter ‘s to provice you with Public Service
Company's sixth submittal ir ~2sporse to the requests of Reference 1
above .

The purpose of these submittals is to provide you with specific
information relative to the proposed GLControl Room ODesign Changes.
This informacion is submitted as Attachments 6b-17 through 6b-19 with
supplements to Attachment 9 as referenced by "Public Service
Company's Response to the Nuclear kogulatory Commission's 'request
for additional information'" included with reference 2.

If you have any questions, please contact M. H. Holmes at (303) 480-
6960.

Very truly yours,

7 Wangntics,
D. W. Warembourg .
Manager, Nuclear
Engineering Division

DWW:DJG/asa

8605280067 860516
Attachments PDR  ADOCK 05003337
P




ATTACHMENT 6b-17

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT
DESIGN PROCESS
AS APPLICABLE TO
[-7507X HVAC PANEL




FOREWORD =~ NUREG-0737 Supplement 1, Section 5.1b regquires that a
Control Room Design Review (CRDR) be conducted to identify human
engineering discrepancies. Section 5.1¢c requires that these
discrepancies be assessed and design improvements selected to correct
these discrepancies.

Public Service Company (PSC) has conducted the required review of the
Fort St. Vrain Control Room. Approximately eight hundred forty eight
(848) discrepancies or classes of discrepancies were cited. These
discrepancies were assessed to determine their potential for causing
an operating error and the potential effect of any error. (Certain
discrepancies are known o0 have caused errors). An improvement
program has been selected which meets the regulatory requirements and
proposes to improve the operability and functionality of the Control
Room.

The regulatory requirement for the CROR and the follow-on improvement
program was directed toward the improved handling of emergencies and
not specifically toward improved production. Public Service
Company's 1{improvement program is directed toward both normal
operation and the handling of emergencies.

BACKGROUND =~ Public Service Company has initiated an integrated
improvement program based on functionality rather than particular
classifications of problems. This approach is first, one of
determining functional groupings, followed Dby demarcating,
hierarchial labeling, correcting indicator scaling, complying with
established conventions (color coding, switch positions, etc.).

The following steps constituted the planning portion of the
integrated improvement program.

. An Elevation drawing of each panel was color
coded or marked to show all applicable HEDs as
relabeling, relocations, scaling, deletions,
or equipment change-out. This scheme provided
an overview of the problems documented on each
control board or panel.

. All  HEDs involving alarms were reviewed.
System function and operator responses were
considered in grouping or deleting alarms.

. Operator interviews were conducted to
determine their interpretations or actions to
each component or mimic display on the panel.

. Controls and indications were arranged
functionally. Associated alarm locations were
rechecked to verify that the more desirable
locations were selected.




. A drawing was prepared to show the proposed
arrangement.

. A Change Notice (CN) number was assigned to
each effort identified above.

IMPROVEMENT PROCESS METHODOLOGY APPLICABLE TO I-7507X

The Improvement Process starts with the documentation and drawings
produced during the improvement planning process described in the
BACKGROUND presentation portion of this summary. An individual
designer was assigned the responsibility of evaluating I-7507X.
Since this individual had not participated in previous efforts, an
educational process was inftiated to acquire a thorough understanding
of the system, subsystems and components represented on the assigned
panel. System descriptions, Piping & Instrument diagrams, electrical
drawings, operating procedures are studied to gain this thorough
understanding of the system and component functions. An operational
analysis was conducted for the system and components. (This in-depth
analysis is in addition to that complieted for the CROR and planning
purposes.) This Operational Analysis provided additional basis for
determining any changes to functional groupings.

Operating and training personnel were interviewed to solicit
operational philosophies. The Operational value and function of each
control and indication was addressed. Informational requirements
were again discussed. (This informational requirements effort is in
addition to that conducted for Emergency Operating Procedures task
analysis). These interviews are documented and samples are being
submitted as an attachment to this design package.

A1l HEDs (see Attachment A) applicable to the I-7507X panel were
reviewed and the tentative fix evaluated for its corrective value
within the integrated approach. Any previously prepared
investigative information was studied. A1l factors were evaluated in
considering any changes to I[-7507X.

SPECIFIC - 1-7507X Redesign Synopsis - (Change Notice (CN)-1894
preparation package.)

Research =~ During this phase, a study was conducted on the HVAC
system as related to the I-7507X panel. This panel primarily
provides indication and control of the three room control complex
HVAC systems. In addition, I-7507X includes provision for the manual
control of the Turbine Building Supply & Ventilation Dampers and the
Access Control Bay Exhaust Fan for use during a fire. A system study
was done wusing the related System Description, System Abstract,
System Operating Procedure, Technical Specifications, and System
Drawings.

Other research included discussions with operators, and engineering

support personnel. This interaction with other sectors continued
throughout the Research and Design phases.
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A review of the HEDs and a physical study of the panel confirmed
problems in labeling, grouping and the physical location of controls
and indications. The original panel layout is included as Attachment
B.

Conceptual Design =~ After the existing design was reviewed,
preliminary redesign proposals were made using elevation drawings
modified to show proposed changes. Several iterations of these
drawings were used to develop a new layout that answered all of the
design prollems encountered during the research phase. As the
functional group was defined, its operational relationships were
evaluated to make certain that the arrangement provided the best man-
machine interface.

This design provided for placement of controls and displays within
the functional group.

As the design became more viable and appeared to resolve most or all
of the known problems, interviews were conducted to determine if all
of the operational requirements were met. Sample copies of the
Interview records are included as Attachment C. These interviews
were conducted in the following manner:

. The final 1iteration of a proposed layout was
presented to an operator.

. The operator was asked to comment on the
layout in relation to various tasks that he
would perform.

. Information and cecntrol needs were reviewed.

The interview phase brought forth several concerns; some of which
proved to be valid. As a direct result, the finalized proposed
layout includes: lamp test buttors for damper position indicating
lights, and status "Run" legend lights above fan symbols on the mimic
layout.

Investigations failed to establish a need for filter high temperature
alarms other than those which exist.

Operations personnel concurred that although there is a need for an
hour meter to show control room HVAC filter use, it shouid not be
located in the control room but rather local to the filter or on
panel I-7501X.

During a "“table top" discussion on the I-15 panel, it was decided
that indicators TI-7553, MI-7554, TI-7555, PDI-7556, and TI-7557
should be relocated to panel I-7507X for functional grouping.

Reevaluation of the HEDs indicates HED 0354 is no longer valid since

it refers to the labeling of a fan symbol on the 480V switchgear room
mimic. Since the 480V switchgear room mimic is being deleted, the
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HED is no longer vaiid. HED 0461 refers to the 1abelin§ of an alarm
for the Technical Support Center HVAC filtar. This alarm will be
relocated to the I-15 Alarm panel.

The finalized proposed layout 1is included as Attachment D and a
summa=y of proposed changes is included as Attachment E.

The final step in this conrceptual design phase was to determine the
final text content for functional labels. Prior operator interviews
and operational efforts provide the basis for these determinations.
See Attachment F for Sample Functional label legends.

The follaowing Design Dire~tives apply to the redesign of I-7507X:

NUMBER  ISSUE DESCRIPTION
DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
DD-APL-1 A ANNUNCIATOR PANEL LEGENDS
DD-ASP-1 A ANNUNCIATOR SELECTION AND PLACEMENT
*#*  DD-CBL-1 CONTROL BOARD LAYOUT
DD-ILS-1 A INDICATOR LIGHT SELECTION AND LOCATION
DD-LAB-1 B PANEL AND COMPONENT LABELING
DD-SWI-1 A SWITCH SELECTION

** IN DRAFT FORM
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Page 1 of 3

HUMAN ENCINEERINC DISCREPANCIES LISTED FOR HVAC PANEL (-7507X
| | i | l |
| l ROBLEM CLASSIFICATION | LOCATION| | DISPOSITION |
|HED | CODE (S[EIIDENII- IINQIRUHINI | CHANGE |
ca P lnw RE 1 |Ir g/moglgw w_}gﬁmgu nct | REMARKS
'0235 llnstrunent. I2n : =7507X 'HS-75202 '1 Change-out lggmge indicating light lens colors per
-|LS-1
:0235 :mstru-e.n. =2n ::-ISOIX :us-75?03 :‘ lCMngo-out. 1894 Change indicating light iens colors per
DD=-1LS-1
10391 :Labeling :Ib :1-7507x :Tl~75191 =‘ :leal 1894 Label per DD-LAS-1 to show actual
| function
10352 |Labeling I1b J1=7567X 1V-75450 I |Relabel 11894 Number changed to DV-75331 by CN-1295
| | | | | | Reiabel indicating |ights per DD-LAB-1
| | | | | | | Delete DV-75331 mimic symbol
10352 |Labeling I1b 11=7507X Iv-75l051 i |Relabel 1894 Number changed to DV-75332 by CN-1295
| | | | | | | |"e.abe! indicating light per DD-LAB-1
| | | | I | | IDetete DV-75332 mimiz symbol
10352 |Labeling |I1b [1=7507X |Vv=75452 1 |Relabel 1894 |Number changed tc DV-75333 per CN-1295
| | | | | | | |Relabel indicating |ight per DD-LAB-1
| | | | i | | |IDelete DV=7%:33 mimic symbol
10352 |Labeling I1b | 1=7507X |IV=-75453 I |Relabe! 11894 Number changed to DV-75334 by CN-1295
| | | | | | | | Relabel indicating light per DD-LAB-1
| | ) | | | | Delete DV-75334 mimic symboi
10352 |Labeling |1b 1=7507X IV=-75483 R Relabel 11894 Number changed to DV-75364 per CN-1295
| | | | | I | Relabel indicating light per DD-LAB~1
| | | | | | Delete DV-75364 mimic symbol
10352 |Labeling |1b [1=7507X (V=-75484 1 Relabel 1894 Number changed to DV-75365 per CN-1295
| | | ! | Reiabel indicating light per DD-LAB-1
| | | | | i | Delete DV-75365 mimic symbol
10353 |Labeling |1b | 1=7507X {HS=-75202 I Relabe!’ 1894 |Relabel per DD-LAB-1
10353 |Labeling I1b [ 1=7%07X 1HS-7%203 1 Relabel 1894 |Relabel per DD-LAB-1
10354 [Labeling b | 1=75%07X 1C-7516 1 Reevaluated| 1894 |Delete mimic - HED n. longer valid
10355 |tLabeling Iib 1 1=7507X lv-15uou 1 |Relabel 11894 Number changed to DV-75300 by CN-1295
| | | | | | Relabel per DO-LAB-1
10356 |lLabeling I1b 11=7507X INS-'IS!O’I i1 |Relabel 11894 Relabel per DD-LAB-1
10356 |Labeling {1b LI=7507X |HS=-7549 I {Relabel 1894 IRelabel per DD-LAB-1
10356 |Labeling |1b | 1=7507X iv-75uL02 I iRelabel 1894 INumber changed tc DV-7,298 by CH-1295
| | | | | | | |Relabel per DD-LAR-]
10356 |Labeling I1b | 1=T507TX |V=75403 i |Relabel 1894 INumber changed to DV-7529, by CN-1295
| | | | | i | |Relabel per DD-LAR-1
10356 |Labeling i1b 1 1=7507X |v=-75u42 I |Re’abel 1894 INumber changed to Dv-75323 by CN=1295%
| | | | | | |Relabe!l per DD-LAB-1
10356 |Labeling I1b F1=7507X |V=75443 I |Relabel 1894 |Number changed to DV=-75324 by CN-1295
| | | | | | | |Relabe! per DD-LAB-1
:0356 :Label ing :lb 1 1=7507X :V-75“M6 =

1 =Re|ﬂ. rel lla% INumber changed to DV-75327 by CN-1295

| |Relabe! per DD-LAB-1

e e L S ——




HUMAN ENGINEERING DiSCREPANCIES LISTED FOR HYAC PANEL 1-7507X

Page 2 of 3

| | f" 1
___|LOCATION! I

|
| PROBLEM CLASSIFICATION
|

S

|HED |CODE (SEE|IDENTI= | INSTRUMENT

|GROUP f IGURE 11'»|CA1ng'uua§Lﬂ._ |CA!£§QBY| T
*5956 Itabeling 1b ll-7507)( 'V-75“09 Relabel

| | I
l0351 |Labeling I1b | 1=7507X |HS-7548 i1 lRellbel
10357 {Labeling :lb :l—7507x Iv=7%40C7 :1 }Ret.bel
|
10357 |Labeling {lb [1=7507X |V=75444 :! |Reiabel
| | |
10357 |Labeling :Ib 1=7%07X :v-75uu5 =l :Relabei
| | i
10357 |Labeling :lb ’l 7507X :V-75h07 :1 :Rel.bel
| |
10357 |Labeliry |1b :l 7507X |v~15nua :1 :Rellbel
| |
10357 |Labeling I1b :l 7507x iv-75h82 :l :Relabol
| | |
10358 |Labeling |1b [ 1=7507X [HS=-75161 I I{Relabel
10358 |lLabeling |1b 11=7507X |HS-75184 I |Relabe!
10358 |Labeling |11b 1=7797X IHS-75186 I |Relabel
10358 |Labeling 1b J1=7507X [HS=-75187 I |Relabel
10373 |[Labeling i1b L1=7507X |F=1502 I |IRelabel
10373 |Labeling Iib 11=7507X |F~7503 i |Relabel
10373 |Labeling i1b | 1=75%07/X |F=7504 R |Relabel
10373 |Labeling :lb =l-7507x :v-75uon :1 |Relabel
| | |
10373 |iLabeling |1b | 1=75%07X :V-?SMOI 21 :Relnbol
| | | |
16373 |Labeling I1b :I-?SCIX :V-?SHOS :l :Rellbol
| | |
{0373 |Labeling I1b :l 7507TX {V-75006 :l :Rellbel
| | |
10385 | Instrument | 2ex |i=7507x |General 13 |Relocate
10459  |Alarms 18d 11=75%07X iGenera! I |Relabel
los61  |Atarms :Bd 1 1=7507% |F=7901 :1 :ReIOClte
| | | |
10478 |Alarms :ea :l 1507 ; =2 =Change-out
| |
| | | | | | |
0648 | Instrument |2e [1=75%07% |T1=75191 ie |Rescale
10691 | Instrument 12h |1=7507X |Indica Lights|2 |Addition
10771 :lc : !1

‘

|tabeling
|

1=7507X :HS-iS?OZ =Rellbel

CHANGE
oo
=|B9“
:1090
=|89“
=109H
=IB9“

11894
11894
11894
11894
11894
11894
11894
11894

1924
1894
1894

1894
1894

REMARKS

|Number changed to DV-75330

Relabel per DD-LAB-1
|Relabel per DD-LAB-1
|Number changed to DV-75303
Relabel per DD-LAB-1
Number changed to DV-75325
Relabel! per DD-LAB-1
INumber changed to DV-75326
IRelabel per DD-LAB-1
Number changed to DV-75328
Relabel per DD-LAB-1
Number changed to DvV-75329
|Relabel per DD-LAB-1
|Number changed to DV-75363
iRelabel per DD-LAB-1
|Relabel per DD-LAB-1
|Relabel per DD-LAB-1
|Relabe!l per DD-LAB-1
Relabel per PD-LAB-?
Relabel per DD-LAB-1
R2label per DD-LAB-1
Relabel per DD-LAB-1
Number changed to DV-75296
Relabel per DD-LAB-1
Number changed to DV-75297
Relabel per DD-LAB-1
Number changed to DV-75301
Relabel per DD~LAB~1
Number changed to DV-75302
Relabel per DD-iLAB-1

|relabel to reflect actual

DD=SW1=1
Rescale per DD-AIS-1

function

by

by
by
by
by
by
by

by
by
by
by

CN-1295

CN-1295
CN-1295
CN-1295
CN-1295
CN-1295
CN-1295

CN-1295
CN-1295
CN-1295
CN-1295

Relocate on -7507X per DD-CBL-1
Relabel per DD-LAB-1 & DD-APL-1
|Relocate to 1-15 control board and
function
|Alarm P.B. Switches to be changed and
functionally grouped per DD-CBL-1 and

Install lamp test button on 1-7507X
Relabel per DD-LAB-1 to show actual




HUMAN_ENG!NEER ING DISCREPANCIES LISTED FOR HVAC PANEL !-7507X

Page 3 of 3

| i | R | |
| | PROBLEM CLASSIFICATION |LOCATION| I |
IHED B JCODE (SEE|IDENT I~ {INSTRUMENT | CHANGE
|NO. | GROUP JUGUREJINCAY_Q!_}MLL ....l&é.lﬂ.{.&[&!llﬂ..}!%l&.ﬂ_lm
o771 ]Labehng }!c il T5CTX (HS=-75203 | Relabel 189 Rellb:l per OD-LAB-1 to show actual
| function
10814 |instrument I2n | 1=75G7x INS 7549 1 IChange-out l109~ Change indicating lights per DD=ILS-1
10814  |iInstrument |2n | 1=7507X [HS-7547 I IChang-out 11894 Change indicating lights per DD=1LS-1
10814  |Instrument I12n | 1=7507% |HS-T7548 i1 |Change-out | 1894 Change indicating lights per DD-1LS~-1
10814 | Instrument 12n | 1=7507X |HS-75161 I |Change-out |1894 Change indicating lights per DD-ILS~-1
16814 | Instrument I12n | 1=7507X [HS-75184 I |Change-out | 1894 Change indicating |ights per DD=ILS~1
10814 | Instrument I12n 11=7507X |hS~=75187 1 |Change-out |1894 Change indicating lights per DD-ilS-1
10815 |Labeling =1c =I-750?X :NS-ISIBh :1 :Relabel 1894 Relabel per DD-LAB-1 to rhow actusai
| function
10815 |Labeling :lc :|-7507x =ns-75v05 i :Relnbol 1894 ?olabel per DD-LAB-1 to show actual
| | unction
{0840 =Lnbeling :lc 1=750G7X =n5-75202 ;l !Relnbol 1894 Relabel per DD-LAB~1 to show actual
function
o840 ;tabeling :!c I|-7507x IHS-75203 :l :Rclnbel 1894 ?olab?l per DD-LAB-1 to show actual
unction
{0841 |Labeling I1ec [ 1=7507X :Genoral :l |Reiabel ||o9u Relabel per DD-LAB-1 to show actual
| | | function
0841 |Labeling l1c 1=7507X [Mimic I {Relabel 11594 |Relabel per DD-LAB-1 to show actual
| | | | |function on mimic
0841 |Labeling :1c ||-7507x :ns-wslou I :Rel.bel 1894 {Relabel per DD-LAB-1 to show actual
| | function
|0B41 |Labeling f1e | 1=7507X |HS-75186 I |Relabel 11894 Relabel per DD-LAB-1 to show actual
| | | | | 1 | | function
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ATTACHMENT E

SUMMARY OF
PROPOSED CHANGES TO
[-7507X CONTROL BOARD

. Relocates: to other boards.

Relocate Betalarm Annunciator Panel and associated
pushbuttons to XC-45153P, Fire Alarm Panel.

Relocate F-7901 High Temperature Alarm to I-15 Alarm panel.

. Additions:

Indicators TI-7557, MI-7554, PDI-7556, TI-7553, and TI-7555
are relocated from I-15 to I-7507X.

Position indicator 1lights addad to mimics for DV-75301 and
DV-75302 to show use of charcoal filter.

Position indicator 1lights added to mimics for DV-75296 and
DV-75297 to show use of make-up filter.

Lamp test button for indicating lights.

Summary lights for 480V Room Damper Modes.

. Functionally group all controls, related indicators, and alarms.

. Rescale indicators.

. Revise Control/Aux Electric Rooms Mimics:

Damper symbols to replace valve symbols.
Position indicators for Dampers to follow conventions.

Due to additional space needed for Control/Aux Rooms Mimic,
480 V Switchgear Room Mimic will be deleted. Damper
position indicators will be relocated on [-7507X to show
Damper line-up.

. Label:

Panel, instruments, controls, and mimic layout.

. Demarcate
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(Control Panel I-7507X)
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PRSSAPES.

i

APPLICABLE TO HVAC PANEL 1-7507X

ATTACHMENT 9
HEDs Having

Page 1 of 1

Final Dispositions Different From The
Proposed Disposition Shown In Attachment B

Of The Summary Report

HED PROBLEM ORIGINAL DISPOSITION FINAL DISPOSITION
CLASSIFICATION

REMARKS

0354 Labeiing Relabel Reevaluated
0461 Alarms Relabel Relocate
0691 Instrument None Addition

Delete 48OV switchgear room mimic
Relocate aiarm to 1-15 control board for
functional grouping and relabel to refiect
function

Install lamp test button on I-7507X
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ATTACHMENT 6b-18

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT
DESIGN PROCESS
AS APPLICABLE TO
[-10 CONTROL BOARD



FOREWORD = NUREG-0737 Supplement 1, Section 5.1b requires that a
Control Room Design Review (CRDR) be conducted to identify human
engineering discrepancies. Section 5.1c requires that these
discrepancies be assessed and design improvements selected to correct
these discrepancies.

Publiz Service Company (PSC) has conducted the required review of the
Fort St. Vrain Control Room. Approximately eight hundred forty eight
(848) discrepancies or classes of discrepancies were cited. These
discrepancies were assessed to determine their potential for causing
an operating error and the potential effect of any error. (Certain
discrepancies are known to have caused errors). An improvement
program has been selected which meets the regulatory requirements and
proposes to improve the operability and functionality of the Control
Room.

The regulatory requirement for the CROR and the follow=-on improvement
program was directed toward the improved handliing of emergencies and
not specifically toward improved production. Public Service
Company's improvement program 1is directed toward both normal
operation and the handling of emergencies.

BACKGROUND - Public Service Company has initiated an inteqrated
improvement program based on functiorality rather than particular
classifications of problems. This approach is first, one of
determining functional groupings, followed by demarcating,
hierarchial labeling, correcting indicator scaling, complying with
established conventions (color coding, switch positions, etc.).

The following steps constituted the planning portion of the
integrated improvement program.

. Elevation Drawings of each control panel were
color coded to show applicable HEDs as either,
relabeling, relocations, scaling, deletions,
or equipment change-out. This scheme provides
an overview of the problems documented on each
control board.

A1l HEDs involving alarm locations, and
multipoint alarms were reviewed. System
function and operator response were considered
in grouping, deleting and adding alarms.
Paste-ups of all alarm panels were completed
to show proposed rearrangements.

Functional grouping of controls and
indications was approached by first preparing
point interaction sketches for various systems
or by direct reference to system P&Is. This
effort was, in effect, an extensive
operational analysis which considered the
dynamic considerations of control groups and

-1-







particular attention to any potential safety considerations. Any

previously prepared investigative information is studied. All

factors are evaluated in considering any changes to the control -
board.

SPECIFIC - I-10 (I-9310) Redesign Synopsis - (Change Notice (CN)-
1895 preparation package.)

The system review process for I-10 was like other segments of the
control room redesign effort, approached in phases. The outstanding
difference for this panel is that it mainly contains the electronics
for the Plant Protection System (PPS) and is located on the back side
of the main control boards. The function of this equipment is one of
monitoring plant parameters and providing protective action when
certain setpoints are exceeded. Personnel interface with this panel
may be classified as follows:

. Operational use (normal and emergency)
. Surveillance (operating recording of data)

. Maintenance (repair and testing)

0f these three, only operational use during emergency operations
requires timely operator recognition to assure resetting certain
tripped bistables during core cooling restoration procedures.

Most of the HEDs imitiated against this board were for control sizes,
control physical configurations, meter scaling, labeling text, and
label character sizes. Due to space limitations, it is not possible
in most cases and not reasonable in others, to increase the size of
labels and controls associated with the PPS system. The controls and
indications utilized by the operators during emergency operations
were identified and improvement options evaluated.

Miniature meters installed in the NIM bins of I-9310 are in fact
primarily for surveillance and maintenance iise. Critical parameter
values displayed on the NIM bin miniature indicators are also
displayed on the main control boards for operator use. (No additional
changes are planned in response to those HEDs citing meter scale
problems on 1-9310.)

Research - During this phase, the systems represented by [-9310 were
studied using the applicable System Descriptions, System Operating
Procedures, Emergency Procedures, System Drawings, and the Control
Room Design Review Task Analysis to determine the controls needed for
emergency operation.

Other research included discussions with operators, trainers, and
engineering suppert personnel. A review of all related HEDs was
performed and each design problem was reviewed in order to find a
solution within the space confines of the board (see Attachment A).



It was determined that the orly ceontrols utilized by the operator
during an emergency situation are eight bistable resets required for
restoration of adequate core cooling. These resets are located on
bins 402, 602, 1002, and 1202 position P1/2, and bins 404, 604, 1004,
and 1204 position P5/6. Numerous other labeling improvements are
feasible within the room constraints of this board. These
improvements support routine operation and monitoring activities.

Conceptual Design - Detail drawings were made of the modules required
during emergency operations. The original design did not provide for
a reset button conforming to recommended sizes nor adequate labeling
to enable timely operator identification. The proposed improvement
will demarcate around the control, color patch and provide a "reset"
label. Additionally, the module will be provided with adequate
functional labeling. These "location aids" are shown on Attachment
C, Details B & C.

The XCR relay drivers are not required for operator use during an
emergency situation, but are used as a diagnostic tool to determine
the cause of a trip. The present instrument labeling under the
module is confusing since the lights on the module for the XCRs are
in a vertical array and the label is in a two-line configuration
reading left to right. Operator aids are presently posted near the
modules and provide a location key, function and reset information.
An attempt was made to label each XCR with the instrument number and
function. Due to space constraints, letter sizes would be
compromised to the degree of not being legible from the operating
position for all operators. The cptimum sclution was found to be that
of labeling each set of indicating lights with instrument numbers
(see Attachment C, Detail A), enlarging the operator aid, and
possibly moving these operator aids to a more convenient location.

The present labeling on the nuclear instrumentation wuses Roman
numerals on the front of the I-03 section of the main control board
and Arabic numerals on I-10.

A1l nuclear instrumentation channels are to be labeled with Roman
numerals for consistency, in accordance with industry convention. By
increasing the size of the label under these bins to the maximum
physical size allowed, the letter size may be increased to a size
close to compliance with DD-LAB-1.

Other changes to the board are detailed in the individual HED
dispositions on Attachment A and the summary of changes on Attachment
D.

Reevaluation of HED-0589 and 059C resulted in the determination that
no additional action was reauired.

. HED-0589 cites the number of graduation marks
on an indicating meter between numerals.
These meters are wused for calibration
purposes. Duplicate indication 1is available

- 4 -



to the operator on the main control panel, I-
03.

. HED-0590 was initiated 1in response to a
standard checklist item. It is not applicable
to the log scale meters cites.

The final step in this conceptual design phase was to determine the
final text content for functional labels (see Attachment E for an
example of the Label List.)

The following Design Directives apply to the relabeling and
demarcation of the [-10 control board:

NUMBER ISSUE DESCRIPTION
DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
** DD-AIS-1 SELECTION OF ANALOG INDICATORS
** DD-CBL-1 CONTROL BOARD LAYOUT
DD-ILS-1 A INDICATOR LIGHT SELECTION AND LOCATION
0D-LAB-1 B PANEL AND COMPONENT LABELING
DD-SWI-1 A SWITCH SELECTION

** IN DRAFT FORM
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD =10

I | | | | |
| | PROBLEM CLASSIFICATION ILOCAIIONI | IDISPOSITION LIS |
| HE i 1CoDL (S[[IID(NH- | INSTRUMENT | | | CHANGE | |
‘ GROUP |[_lGUR{ )*!.!Q,‘HON{UUMBER |CATEGORY |RESOLUT ION_|NOTICE | REMARKS |

0014 |Label ing 1b CR 11=9310 I |Labe 11895  |Label per DD-LAB-~1 |
fo2u |Relabel ing Il [1=10 | XS5-93515 I |Label 11895 |Label per DD-SWi=1 & DD-LAB-1 |
o241 {Relabel ing |1d J1=10 | X$-93%16 I |Labe! 1189% |Label per DD-SWi=-1 & LD-LAB-) |
o241 IRetabel ing I1d l1=10 | X$-93517 I |Labe! 1189% [Labe! per DD-SW!=-1 & DD-LAB-1 |
10241 |Relabel ing |1a j1=10 | X$-93518 I |Labe) |1189% |Label per DD-SWIi-1 & DD-lAB-1 |
0241  |Relabel ing |id f1=10 | X$-935%19 I |Labe ! 1189% {tabel per DD-SWi-1 & DD-LAB-1 |
jo241  |Relabeling |1d [1=10 I|X$-93520 i1 |Labe) 1189% |Label per DD-SWi-1 & DD=-LAB-1 |
10318 |Labeling I1b f1=10 | TR=1192 I |Relabel 11895 |Permanently Label Point Assigament, |
| | | | | | | | Iper DD-LAB-1 |
10319 |Labeling |1b f1=10 |Bay 1002 R | None | INot operator used contrels |
10319 |Labeling I1b f1=10 |Bay 1102 I | None | INOt operator used controis |
10319  |tabeling I1b l1=10 |Bay 1202 I INone | INot operator used controls |
10319 [Labeling (R 1] | 1=10 |Bay 402 I | None | INot operator used controls |
10319 |Labeling I1b 11=10 |Bay 502 |1 |None | INot operator used controis |
10319  |tabe ing |1b [1=10 |Bay 602 I |None | INOt operator used controls |
10319 |Labeling b 1=10 |Bay 702 I |Relabe | 11895 |Retabel P7/8 only, per DD-LAB=-1, Others |
| | | | | | | | lare not operator used controls i
10319 |Labeling I1b j1=10 |Bay 902 1 |Relabe| 11899 |Retabel P7/8 only, per DD=-LAB=-1 Others |
| | | | | | | | lare not operator used controls. |
10320 |Labeling I1b li1=10 |Bay 1003 I |Relabe | 11895 |Relabel P1/2/3 only, per DD-LAB-1. Others|
| | | | | | | lare not operator used controls, |
10320 |Labeling I1b 11=10 |Bay 1103 I |Relabe | 1 189% IRetabel P1/2/3 only, per DD-LAB-1. Others]|
| | | | | | | lare not operator used controls, 4
10320 |Labelirg I1b =10 |Bay 1203 1 |Relabel | 189% IRelabel P1/2/3 only, per DD-LAB-1. Others|
| | | | | | | lare not operator used controls, |
{0320 |Labeling I1b | 1=10 IBay KO3 I |Relabel 11895 |IRetabel P1/2/3 only, per DD=LAB-1. Others|
| | | | | | | lare rot operator used controls. |
10320 |Labeling |1b |1=10 |Bay 503 I |Relabe| 11899 IRetabel P1/2/3 only, per DD-LAB-1. Others|
| | | | | | | lare not operator used controls. |
10320 |Labeling |1b 11=10 |Bay 603 R |Relabe | 11899 |Relabel P1/2/3 only, per DD-LAB=1, Others|
| | | | | | lare not operator used controls.
10320 |Labeling I1b l1=10 |Bay 703 i |Relabel 1189% JRetabel P1/2/3 only, per DD=LAB-1, Others|
| | | | | | | lare not operator used controls, |
10320  |Labeling |1b l1=10 |Bay 903 i |Relabe | 11895 |Retabel P1/2/3 only, per DD-LAB-1. Others]|
| | | | | | | | lare not operator used controls. |
10321 |Labeling V1 l1=-10 IBay 11uh I | None | INot operator used controls |
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| B | | | | | |
| | PROBLEM CLASSIFICATION [LOCATIOR | | |DISPOSITION | |
|HED | 1CODE (SEE!IDENTI= | INSTRUMENT | | CHANGE | |
{QQL GROUP |FIGURE 1) |FICATION|NUMBER JCATEGORY |RESOLUTION |[NOTICE |REMARKS

0321 llabeling 11 li1=10 IBay 1204 [ |Reiabel 189% IRelabel PL/6 only, per DD-LAB-1. Others“*
| | | | | | | | lare not operator used controls. |
10321 |lLabeling |1b [1=10 |Bay WOy I |Relabe| 11895 |Retabel P5/6 only, per DD-LAB-1., Others |
| | | | | | | I lare not operator used controls, |
10321 |Labeling |1b i=10 IBay S04 i I None I INOt operator used controls |
10321 |Labeling I1b =10 |Bay 604 I |Relabel 11895 |Relabel P5/6 only, per DD-LAB-1., Others |
| | | | | i | | lare not operator used controls. |
10321 |Labeling |1b j1=10 |Bay 704 i1 {None | |NOt operator used controls |
10321 |Labeling |1b fi=10 |Bay 904 I | None | INot operator used controls |
10322 |Labeling I11b 11=10 |Bay 1005 I | None | INot operator used controls |
10322 |Labeling I1b [1=10 |Bay 1105 1 | None | INot operator used controls |
j0322 |lLabeling |1b fi1=10 IBay LOS I |None | [Not operato ' used controls |
10322 |Labeling l1b 1=10 |Bay %0% I | None | INot operator used controls |
j0322 |Labeling I1b f1=10 |Bay 605 I |None | INot operator used controls |
10322 |tLabeling I1b f1=10 |Bay 705 I | None | INot operator used controls |
10322 |Labeling b =10 |Bay 905 11 |None | INot operator used controls |
0323 |Labeling b ji=10 IBay 1006 i1 |Relabe 11895 |Relabel bins per DD-LAB-1 |
10323 {Labeling I1b 1=10 |Bay 1106 I |Relabel 1189% |Relabe! bins per DD-LAB-1 |
10323 |Labeling 1b j1=10 |Bay 1206 |1 |Retabel 1189% |Relabel bins per DD-LAB-1 |
10323 {Labeling |1b jt=10 |Bay 406 I |Relabel 11895 |Relabel bins per DD-LAB-1 |
10323 |tLabeling Iib [1=10 |Bay 506 I |Relabel 11895 |[Relabel bins per DD-LAB-1 |
10323 |Labeling |1b [1=10 |Bay 606 I |Relabe 11895 |[Relabel bins per DD-LAB-1 |
o324 |Labeling |1b li=10 {Bay 1006 I |Relabel 11895 |Relabel bins per DD-LAB-1 |
0324 |tLabeling |1b J1=10 IBay 1106 I |Relabel 11895 |Relabel bins per DD-LAB-1 |
10324  |labeling I1b [1=10 |Bay 1206 I |Relabel 11895 |Relabel bins per DD-LAB-1 |
10324 |Labeling I1b 11=10 |Bay B06 I |Reilabe! 11895 |IRelabel bins per DD-LAB-1 |
o324 |jlabeling |1b [1=10 IBay 506 i |Relabel 1189% |Relabel bins per DD-LAB-1 |
jo32u  |Labeling b 11=10 |Bay 606 I |Relabel | 1895 |Relabel bins per DD-LAB-1 |
1032% l|Labe!ling |1b l1=10 INS-93243 11 |Label 11895 |Labei per DD-SWi-1 & DD-LAB-1 |
1032% llLabeling |1b li=10 |HS=-93245 I |Label 1189% |Label per DD-SWI-1 & DD-LAB-1 |
1032% |Labeling I1b [1=10 |HS=-93246 |1 |Label 11895 |function included in HS=93242 - delete |
| | | | | | | | |number from documents |
1032% |lLabeling f1b 11=10 |HS=-93248 1 |Label 1189% |function included in HS=93245 - delete |
| | | | | | | | Inumber from documents |
1032% lLabeling b =10 INIM=-1133-3 |1 |tabel 11895 |tabel per DD=-LAB-1 |
1032% lLabeling I1b |1=10 INIM=1135-3 | |Label 11899 |Labe! per DD-LAB-1 i
1032% |Labeling |1b l1=10 INIM=1136 I |Labe! | 189% |Label per DD-LAB-1 |
1032% |Labeling |1b j1=10 INIM=-1138 I |Label 11895 |Labe! per DD-LAB-1 |
10326 |tabeling |ib [1=10 IHS=93244 I |Labe! 11895 |Label per DD=-SWi-1 & DD=-LAB-1 |
10326 [Labeling |ib [1=10 1HS=93247 :l |Labe | 1189% [function included in HS=93244 - Delete :

|

| |number from documents
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD 1-10

|HED
{&Q;

0326
10326
10327
o327
o327
:0359
10360
10361
10362

|
10363
10364

i
| PROBLEM ClAslelCAIIOQ

|
GROUP

Labeling
|Labeling
|Label ing
|tabeling
|[Labeling
| Instrument

| Instrument
|Labeling
|Label ing

|

|Label ing
|tabeling

10365-1|Label ing
| |
j0365~-1|Label ing

|
10384

0385

oun3
jouss
o518
10518
o521
10521
fus21
lus21
10521
josu2
josu2
fosu2
josh2
lobu2
1osa%
los62

Instrument

|
|
|
|
| Instrument
|
|
|

| Instiument
|Labeling
fLabeling
Itabel ing
[Label ing
| Instrument
| Instrument
| Instrument
| Instrument
linstrument
| Instrument
| tnstrument
| instrument
| Instrument
|Labeling
| Instrument

CODE (SEE

*%%gg_'—ll{|410

11b
I1b
I1b
I1b

| |
|LOCATION|
£l

IDENT I~

| INSTRUMENT

FICAT | ON|NUMBE R

fi=10
l1=10
11=10
l1=10
f1=10
|

l1=10
=10
|t=10
|

1=10
|t=10
l1=10

1-10

1=10
=10
I=10
=10
=10
=10
1=10
=10
I=10
1=10
=10
[i=10
=10
j1=10
f1=10
[1=10

INIM=-1134-3
INIM=1137
IBay 104

|Bay 204

IBay 304
:Hisc. Instr.,
INIM Bin Sw.
INIM Bin Sw.
INIM Bin Sw.

|

INIM Bin Sw.
{ttium, PB
|Bay 1002
1P9/10

|Bay 1202
1P9/10

|Misc. Instr,

Misc., Instr.

IMisc. Instr,
[Misc. Instr,
|SM=-21165/66
|SM=21171/12
lhou PS/6 S3
w02 P1 S3
|602 P1 S3
1002 P1 S3
{1202 P1 S3
|Bay 103

{Bay 203

IBay 303

IBay 102

|Bay 302
1FSL=-2210-3
IMisc. Meters

| | | |
| IDISPOSITION WY |
| | |CHANGE | |
ICA![GORY,RESOLU!IQQ l!QIlC REMARKS '
I Label 1895 Labe! per DD-LAB-1
i1 |Label 1189% |Label per DD-LAB-) |
I IReiabe ! 11895 |Relabel bin per DD-LAB-1 |
I |Relabel 11895 |Relabel bin per DD-LAB-1 i
I |Relabel 1189% |Retabel bin per DD-LAB-1 |
|4 |Labe! 11895 |Provide location aid and label operator |
| | | jused control only |
14 | None | INot operator used controls |
I | None | INot operator used controls |
R ILabel 11899 |Ltabel operator used controls and provide |
| | | |tocation aid |
i1 | None | INot operator used controls |
11 | None i INOt operator used control!s |
:l |Label 11895 :functionally tabel per DD-LAB=-1 |
| | i
I fLabel :1895 :Functionaliy label per DD-LAB-1 :
| |
13 | None | |Space limitations preclude relocation |
| | | Iwithin height iimits=-Cperator utilized |
i ! | |devices to be labeled, demarcated and |
| | | llocation aid provided |
13 | None | |Space limitations preclude relocation |
| | | Iwithin height limits-Operator utilized |
| | | |devices to be labeled, demarcated and |
| | | |location aid provided |
12 |None | INot operator used controls |
i |Retabel 11895 |Relabel per DD-LAB-1 & DD-AAS-1 |
1 |tabel 11895 ILabel per DD-LAB-1 |
11 |Label | 189% |Label per DD-LAB=1 |
I |Label 1189% flabel and provide location aid |
11 ILabel 11895 ILabel and provide location aid |
I |Label 11895 lLabel and provide location aid |
1 |Label 11895 |Ltabel and provide location aid |
I |Label 11895 |Label and provide location aid |
13 |Rescale 11895 |Remove existing marks from meters |
13 |Rescale | 1895 |Remove existing marks from meters |
13 |Rescale 11895 |Remove existing marks from meters |
i3 |Rescale 11899 [Remove existing marks from meters |
13 |Rescale 11895 |Remove existing marks from meters |
I |Relabel 11895 |Relabel per DO-LAB-1 |
|12 |None | INot operator used indicators |
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD 1-10

| I | | | |
| | PROBLEM CLASSIFICATION _|LOCATION| | IDISPOSITION :
IHED |CODE (SEE[IDENTI- | INSTRUMENT | | oﬂkmmc[ |
igg. |GROUP |FICURE 1) llICAIIQ! R JCATEGORY |RESOLUTION |NOTICE lR{NARKS 1
0563 |instrument |2e J 1= Misc. Meters |2 None | INot operator used indicators 1]
10568 |[instrument |2e Il-lo IMisc., Meters |2 | None | INot operator used indicators |
10572 |iInstrument |2e |1=10 IMisc. Meters |2 | None | INot operator used indicators |
10573 |iInstrument |2e f1=10 IMisc. Meters |2 {None | INot operator used indicators |
10578 | Instrument |2e =10 IMisc. Meters |2 | None | INot operator used indicators |
10581 | instrument |2e [1=10 [Misc. Meters |2 |None | INot operator used indicators |
j0%83 | instrument |2e fi1=10 | TSH=934u72 |2 | None | INOt operator used item |
J0%83 | Instrument |2e ji=10 | 1SH=93474 |2 |None | INOt operator used item |
10588 |iInstrument | 2e =10 IMisc. Meters |2 | Hone | INOt operator used item |
10589 | Instrument |2e f1=10 |Bay 105 |2 |Evaluated | INot operator used indicator |
10589 | Instrument |2e [1=10 |Bay 205 |2 |Evaluated |189% INOL operator used indicater |
10589 |Instrument |2e l1=10 |Bay 305 |12 |Evaluated |189% INot operator used indicator |
10590 | Instrument 12e f1=10 |Bay 102 |2 |None 11895 IHED initiated in response to standard |
| | | | | | | | |checklist item=-Not applicable to log |
| | | | | | | | |scale |
10590 | iInstrument |2e [1=10 |Bay 103 |2 {Rescale 11895 IHED initiated in response to standard |
| | | | | | | | lcheckl ist item=Not applicable to log |
| | | | | | | | |scale i
10590 | Instrument |2e i1=10 |1Bay 204 12 |Rescale 11895 IHED initiated in response to standard |
| | | | | | | | lcheckiist item=-Not applicable to log |
I | | | | | | | |scale |
10590 |instrument |2e [1=10 |Bay 302 |12 |Rescale 11895 IHED initiated in response to standard |
| | | | | | | | lechecklist item-Not applicable to log |
| | | | | | | | |scale |
10590 |instrument | 2e i1=10 |Bay 303 12 |Rescale 11895 JHED initiated in response to standard |
| | | | | | | | jchecklist item=-Not applicable to log |
| | | | | | | | |scale |
10592 | instrument |2e f1=10 IMisc. Meters |2 |None | INOt operator used item |
10997 llabelnng |1b |t=10 IMisc. I |Relabel | |Change Arabic numerals on Nuclear Instr, |
| | | | | | | |to Roman numerals |
o627 llnstrunent j2f l1=10 |HS=-93301 1 |Change-out | 189% |Change button & ring color per DD=SWi=1 |
10627 |instrument |12f 1=10 IHS-93302 I |Change~out | 189% |Change button & ring color per DD=-SWi-1 |
10627 |instrument |2f J1=10 |HS-93303 I |Change-out | 189% |Change button & ring color per DD=-SWi-1 |
{0627 | Instrument |2f Ji=10 |HS=93304 I |Change-out | 1895 |Change button & ring color per DD-SWi=1 |
10627 |instrument |2f j1=10 | KS=T700 11 jChange-out | 1895 {Change operating sequence per DD-SWi-) |
| | | | | | | | land assign instrument number |
10627 | Instrument j2r 1=10 | KS=-900 I |Change-out | 1895 |Change operating sequence per DD-SWi=1 |
| | | | | | | | land assign instrument number |
10698 | Instrument |2e [1=10 |TR=1192 e lEvaluated | INot required by operator |
o782 llLabeling Iie :I-!u Lights :1 |Relabel 11895 |Labe!l for identification of bistable and :
|

| XCR
|

|reference to operator aid
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| | | I |
| | PROBLEM CLASSIFICATION _|LOCAT 1ON| |
i

I |
IDISPOSITION |
IHED

{CODE (SEE|IDENTI= | INSTRUMENT | | |CHANGE |

|GROUP_ JFIGURE 1)|FICATION|NUMBER JCATEGORY |RESOLUTION [NOTICE |REMARKS
0783 Label ing 11b 1=10 MIS=-111% thrul? IChange-out :waz |Changed adjustment potentiometer and knob

| | | IMIS=-1122 | | lon CN-1882
o784  |instrument I12n l1=10 IMisc. | |Change~-out | 189% |Change test indication light lens
10785 |Labeling I1c f1=10 11002 P9/10 | [tabel 11895 [functionally label per DD-LAB-1
10785 |Labeling l1e =10 11202 P9/10 | |Label 11895 |functionally label per DD-LAB-1
o792 :Labeimq :u: =|-l0 :XS-‘)gs‘;‘) t.hru} }Label =1595 =Functiomlly label per DD-LAB-1
| X$-93520

—————— e . S s
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HUMAN ENGINEERING DISCREPANCY EVALUATION

HEDE - 1

QAev
Farm J44 22 4228

DATE

AEVIEWER NAME
é///z? 3

| Jof KELEMEN
A HED TITLE MA/N Con TRoL BDARD ~TALL/nE $LABeLin, SURVES

8. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA EILE NO
PHOTO NO

1-01/ . MAIN COATROL BCARD LPANELS)

z-03
T-23
L - .
I-eof

CeATROL RooM

L-0C.

1
|
1-04. [
|
%

¥-10:
<1y’
: I-1Y
1% \

C. PROBLEM DESCRIPTIONS (GLIDELINES VIOLATED) YARICU S MAIN ConTRCL BcARDS

ARE NeT I DENTIE ) ('ua&c;[& R TALLED) in) ConTREL RecM.

D. LIST THE PROCEDURES OR OPERATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

-




EE. SPECIFIC OPERATOR ERROR(S) THAT COULD RESULT FROM HED

1

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

i

==

—

G. CLASSIFICATION

L1

| H. CORR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>