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O Public Service ~ mo ..,*.
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 Butener
Dated 10/29/85

Dear Mr. Berkow:

The purpose of this letter is to provide you with Public Service
Company's sixth submittal in Nsponse to the requests of Reference 1
above.

The purpose of these submittals is to provide you with specific
information relative to the proposed Control Room Design 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 Rogulatory 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,

b $~ 7YwJQ
D. W. Warembourg #
Manager, Nuclear
Engineering Division

DWW:DJG/asa 00
f8605280067 860516

PDR ADOCK 05000267 I lAttachments
P PDR j
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ATTACHMENT 6b-17

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS
AS APPLICABLE TO

I-7507X HVAC PANEL
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NUREG-0737 Supplement 1, Section 5.Ib requires that aFOREWORD -

Control Room Design Review (CRDR) be conducted to identify human
engineering discrepancies. Section 5.lc 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 to have caused errors). An improvement j
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 CRDR and the follow-on improvement
program was directed toward the improved handling of emergencies and
not specifically toward improved production. Public Service
Company's 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 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.

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 wers
rechecked to verify that the more desirable
locations were selected.
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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 initiated 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 completed for the CRDR 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.

All 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. All factors were evaluated in
considering any changes to I-7507X.

SPECIFIC I-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 using 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.

-2-
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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 problems 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 iteration 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 control 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 buttor.s 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 should 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;

! -3-
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HED is no longer valid. HED 0461 refers to the labeling of an alarm
for the Technical Support Center HVAC filter. This alarm will be
relocated to the I-I5 Alarm panel.

The finalized proposed layout is included as Attachment D and a
summary of proposed changes is included as Attachment E.

The final step in this conceptual 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 following Design Directives apply to the redesign of I-7507X:

NUMBER ISSUE DESCRIPTION

DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION

DD-AP L-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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CONTROL ROOM IMPROVEMENT
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,

A List of all I-7507X HEDs & Copies of I-7507X HEDs

B Original Control Panel Layout

C Sample Copies of Operator Interview Records

D Final Control Panel Layout

E Summary of Changes to Panel

F Label List

,
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Page 1 of 3
HUMAN ENCINEERINC DISCREPANCIES LISTED FOR HVAC PANEL I-7507X

i |
PROBLEM CLASSIFICAT ON LOCATION' DISPOSITION I

HED CODE ISEE IDENil- INSTRUMENT l | CHANGE
'

_MO. CROUP FIGURE 11 FlCATION NUMRJR CATEGORY RESOLUTION NOTICE REMARKS
0235 Instrument 2n 1-7507X HS-75202 1 Change-out 1894 Change indicating light lens colors per

IDD-lLS-1
0235 Instrument 2n 'l-750TX HS-75?O3 1 Change-out 1894 Change indicating light lens colors per

i DD-ILS-1
0351 Labeling 1b l-7507X |TI-75191 1 Label 1894 Label pe r DD-LAS-1 to show actual

I runction 1
0352 LLabeling . lb l-7507X IV-75450 1 Relabel

'

1894 Number changed to DV-75331 by CN-1295
Relabel indicatisig lights per DD-LAB-1
Delete DV-75331 mimic symbol

0352 Labeling | 1b l-7507X IV-75451 1 Relabel :1894 Number changed to DV-75332 by CN-1295 i
Devabel Indicating l ight per DD-LAB-1
. Delete DV-75332 mimic symbol

0352 Labeling 1b l-7507X V-75452 1 , Relabel 1894 Number changed to DV-75333 per CN-1295 I

Relabel indicating l ight per DD-LAB-1
Delete DV-75333 mimic symbol

0352 Labeling 1b l-7507X V-75453 1 Relabel , 1894 Number changed to DV-75334 by CN-1295
Relabel indicating light per DD-LAB-1
Delete DV-75334 mimic symbol

0352 iLabeling Ib l-7507X V-75483 1 Relabel
' 1894 Number changed to DV-75364 per CN-1295

Relabel indicating l ight per DD-LAB-1
. Delete DV-75364 mimic symbol

0352 Labeling Ib l-7507X .V-75484 1 Relabel 1894 Number changed to DV-75365 per CN-1295
Relabel indicating light per DD-LAB-1

. Delete DV-75365 mimic symbol
0353 |ILabeling 1b I-7507X HS-75202 1 Relabe! 1894 Retabel pe r DD-LAB-1
0353 Labeling 1b I-7507X HS-75203
0354 Labeling |1b l-7507X 1C-7516

. 1 Relabel 1894 Relabel per DD-LAB-1 1

0355 Labeling .|1b l-7507X IV-75404
, 1 Reevaluated 1894 Delete simic - HED no longer valid

1 Relabel 1894 Number changed to DV-75300 by CN-1295
| | Relabel per DD-LAB-1
10356 . Labe1ing '1b i 1-7507X |HS-7547 1 Relabei 1894 Relabel per DD-LAB-1
0356 | Labeling Ib li-7507X JHS-7549 1 Relabel 1894 Relabel per DD-LAB-1
0356 Labeling Ib l-7507X : V-75402 1 Relabel 1894 . Number changed te DV-75298 by C3-1295

Relabel per DD-LAR-1
|0356 . Labeling Ib l-7507X V-75403 | 1 Relabel ; 1894 Number changed to DV-75299 by CN-1295

1 ; Relabel pe r DD-LAR-1
0356 Labeling 1b l-7507X V-75442 1 Retabel 1894 Number changed to DV-75323 by CN-1295

Relabel per DD-LAB-1
0356 Labeling |1b l-7507X V-75443 1 , Relabel 1894 Number changed to DV-75324 by CN-1295

Relabel pe r DD-LAB-1
0356 Labeling Ib l-7507X V-75446 1 RelaJel 1894 Number changed to DV-75327 by CN-1295

Relabel pe r DD-LAB-1

Y



i

-es

.

Page 2 of 3
M MAN ENGINEERING DISCREPANCIES LISTED FOR HVAC PANEL I-7507X

: PROBLEM CLASSIFICAT ON LOCATION DISPOSITION
HED CODE (SEE IDENTI- INSTRUMENT eCHANGE
NO. CROUP FICURE 11 |ICATION M t1BER CATECORY RESOLUTION NOTICE REMARKS 8

_

0356 Labeling Ib l-7507X V-75449 1 Relabel 1894 Number changed to DV-75330 by CN-1295
Relabel pe r DD-LAB-1

0357 ' Labeling '

lb 1-7507X HS-7548 1 Relabel
'

1894 Relabel pe r DD-LAB-1 ,

0357 Labeling 1b l-7507X V-75407 1 Relabel 1894 Number changed to DV-75303 by CN-1295 i
Relabel per DD-LAB-1 1

0357 Labeling Ib l-7507X V-75444 1 Relabel 1894 Number changed to DV-75325 by CN-1295
Relabel pe r DD-LAB-1

10357 Labeling Ib l-7507X V-75445 1 Relabel 1894 | Number changed to DV-75326 by CN-1295
1 :Retabel pe r DD-LAB-1,

0357 RLabeling 1b l-7507X | V-75447 1 Relabel 1894 Number changed to DV-75328 by CN-1295
Relabel per DD-LAB-1 ,

. 0357 J La be l i r-g 1b I-7507X V-75448 1 Relabel 1894 Number changed to DV-75329 by CN-1295 i
Relabel per DD-LAB-1

0357 Labeling 1b l-7507X (V-75482 1 ! Relabel 1894 Number changed to DV-75363 by CN-1295
Re1abei per DD-LAB-1 ;I

0358 LabeIing .Ib i-7507X HS-75161 1 ReIabe1 1894 ReIabei per DD-LAB-1
10358 Labe1ing ,Ib |1-7507X 115-75184 :1 ReIabe1 1894 i Re1abei per DD-LAB-1
10358 . Labeling 1b l-1537X HS-75186 1 Relabel 1894 Relabel per DD-LAB-1
; 0358 LabeIing Ib i-7507X HS-75107 1 Re1abei 1894 ReIabei per CD-LAB-1
0373 Labeling Ib l-7507X F-7502 1 ; Relabel 1894 Relabel per DD-LAB-1
0373 RLabeling Ib l-7507X F-7503 1 Relabel 1894 Relabel pe r DD-LAB-1
10373 | Labeling Ib l-7507X F-7504 1 Retabel 1894 Relabel pe r DD-LAB-1
H0373 Labeling Ib l-7507X V-75400 . 1 | Relabel 1894 Number changed to DV-75296 by CN-1295

Relabel pe r DD-LAB-1|
'

Ib l-7507X V-75401 : 1 Retabel 11894 Number changed to DV-75297 by CN-12950373 HLabeling
l I .I Relabel pe r DD-LAB-1

0373 | Labeling 1b I-7507X V-75405 1 . Relabel 1894 Number changed to DV-75301 by CN-1295
Relabel pe r DD-LAB-1 -

0373 Labeling Ib l-7507X V-75406 1 Relabel 1894 Number changed to DV-75302 by CN-1295
| Relabel pe r DD-LAB-1

0385 Instrument 2cx I-7507x Gene ra l 3 | Relocate 1894 Relocate on 1-7507X per DD-CBL-1
0459 Al a rms 8d I-7507X Cene ra l 1 Relabel 1894 Relabel per DD-LAB-1 & DD-APL-1
0461 Alarms 8d I-7507X F-7901 1 Relocate 1924 Relocate to 1-15 control board and

I relabel to reflect actual function
0478 ! A l a rms 8d I-7507X 2 Change-out 1894 A l a rm P. B. Switches to be changed and

funct iona l ly g rouped per DD-CBL-1 and
DD-SWI-1

0648 Instrument 2e I-7507X TI-75191 2 Rescale 1894 Resca le per DD-AIS-1
0691 instrument 2h I-7507X Jindica Lights 2 Addition 1894 Install lamp test button on 1-7507X
0771 Labeling . Ic l-7507X HS-15202 1 Relabel 1894 Relabel per DD-LAB-1 to show actual

function
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HUMAN ENG!NEERING DISCREPANCIES LISTED FOR HVAC PANEL I-7507X

l | |
PROBLEM CLASSIFICAT ON LOCATION! | DISPOSITION |

HED CODE ( SEE; IDENil- HINSTRUMENT CHANGE |

_.30. CROUP FIGURE 11 FICATION NUMBER CATECORY RESOLUTION NOTICE REMARKS
0771 Labeling Ic l-7507X HS-75203 1 Retabel 1894 Relabel pe r 00-LA8-1 to show actual

function A
0814 Instrument 2n :1-7507X HS-7549 1 Change-out 1894 Change indicating lights per DD-ILS-1 1
0814 Instrument 2n I l-7507X HS-7547 1 Chang-out 1894 Change indicating lights per DO-ILS-1 |
0814 I n s t rusaent 2n I-7507X HS-7548 1 Change-out 1894 Change indicating lights per DD-ILS-1 - |
0814 Instrument 2n ;l-7507X HS-75161 1 Change-out 1894 Change indicating l i gh t s pe r DO- I LS-1 1
0814 Instrument 2n 'l-7507X HS-75184 1 Change-out : 1894 Change indicating l i gh t s pe r DD- I LS-1 1
0814 Instrument 2n. 'l-7507X HS-75187 1 Change-out 1894 Change indicating l ights per DO-ILS-1 |
;0815 Labeling . Ic I-7507X HS-75184 1 Relabel 1894 Relabel per DD-LAB-1 to rhow actua l |

runction 1|

. l-7507X HS-75186 1 Relabel 11894 Relabel per DD-LAB-1 to show actual0815 Labeling Ic
| | runction

0840 Labeling '1c l-7507X HS-75202 1 Relabel 1894 Relabel per DD-LAB-1 to show actual
function 11

0840 Labeling . ic l-7507X HS-75203 1 Relabel 11894 Relabel per DD-LAB-1 to show actual l
function |

0841 Labeling Ic l-7507X Genera l 1 . Relabel 1894 Relabel per DD-LAS-1 to show actual |
Tunction 1

0841 Labeling . Ic l-7507X Mimic '1 Relabel 1894 IRelabel per DD-LAB-1 to show actual '

I function on mimic
0841 Labo1ing Ic I-7507X HS-75184 Ii . ReIabe1 1894 Re Iabe i pe r DO-LAB-1 to show actusI

l i 'runction
0841 Labeling |1c l-7507X HS-75186 11 Relabel 11894 Re l abe l pe r DD-LAB-1 to show actual i

I | | | runction |
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PUBLIC SERVICE C O Mf A N Y OF COLORADO !

FOOT ST Vf!AIN NUCLEAR GENERATING STATION Log Number OT|t 3
* *

INVESTIGATIVE INFORMATIONAL RECORD
'

Sht / _ of i d
Investigator's Name oars

808 A NEAULT ?kpplLO[O.

Problem Description: b>ffAL /M818erAUT cW A/E W T-7f07X SA m
/A/CLUMNG kAM/UMCIATlant AND DJ/nsc L/AJEt Am 3 - A% e, ro r,,as_ w

$ 4Ab V. _Gs/17tWMAe Paam

'

ITEMS INVOLVED

erau LOC. DESCRIPTION E-1203 P & I NO.

:G7567J|

Questions:15,uc.s Twr 4 Ao V. Sar Bw Nyac /s A Pstaaero, .si .<w,un .& JLc vn 1----

69 $nnre w % Es. Does M anman u < s n sme La Derwoer nes* .Wsmi is--

2. Aar kr Km tw 1 %e, cesArY dWd

3.Ir i< namesmo in Danters / Aemne.isyr= hs sxuas Ass mehr 1_~_-esmaw woms,es ** '7me**
Responses (Include Respondent's Name)

insac Liars '' (Ane kken e Wur) &nns,)L "Als Reamm Det.r7we 4so v fa
" We eww Narn .smuc Aiswrs 1%e Zbwaps t Evxausr Farts as vn

sA0WA/ ffsAlEina)Mmer

2. * Eyce,- ter was.o Lou n sat stan Lusurs ovce r,ws%aus ''

..,_ f.ke kavnAs k ktsr EuAsa3ftnwettstswe "oo wunroowna rnarWovTYh]o.Ywest)
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wr usan rm ses w A hs vam- h s, (Wh/f/ud)i
3. 1ES eros.'+ Atur r,m (Bo.s t fre:s )-ram- oi s 1-.em

' )

Provide Conclusion en separate or fi M sheey. / / ,

9Ah=/ TAC^-

FInvestigator's Signature Date

.
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PUBLIC SERVICE COMfANY OF COLORADO
'

FORT ST. VRAIN NUCLEAD GENERATING STATION Log Number _ @3

**
INVESTIGATIVE INFORMATIDNAL RECORD-

Sht_ d of_ T.N
'

!

Investigator'r Name- care,

Rom 4. urwn.er -

Problem Description: J- 7507)( NEo M Vaur

ITEMS INVOt.VED

Tsu LOC. DESCRIFTION E-1203 P & I NO.

J'-NY

Questions: 4. OuffArt soy enumx ne eRn~teism s od I-1 SOW
/ M dof '

Responses (Include Respondent's Name)

4. 6 THm THan) TME Krnu s AsGMrr / 7 Loa ses Pi Air NO

P20 ALE. f0eA kruAd $ k%f SW/O
~ /

-
_ . .

Provide Conclusion en separate or ffpal shfet
,

Y tAvn 8G
FT 'T6v(stigatorT 51gnature Date

.



- ' PU8Ll SERVICE COMfANY OF COLORADO
' ''

FORT ST. VRAIN NUCLEAR GENERATING STAil0N Log Numeer nR3*

**
- >

INVESTIGATIVE INFORMATIONAL RECORD
'

Sht 3 ofk
Investigator's Namor o^u

. Ed Mekk7 MAtetag,
7 : 7 5 o y P m st-Problem Descriptfon: hKD 1 AMP #

ITEMS INVOLVED
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ersu LOC. DESCRIPTIDW E-1203 P & I 30.
.

27307<
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2. Ak NEW cMT>ebL 2***e minic L/NEar blotmvar ?
^
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Responses (Include Respondent's Name)

1. 'I (D.E. Janus ~ )
~

Lwr ur M/inies .
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2. Yes L w m arrrrw6 9 0 of 7BP L:ewrs ow % ?'bVo:'
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'
'
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PUBLic SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GEhERATING STATION Log NumberMN.

,

*
INVESTIGATIVE If?ORMATIONAL RECORD

Sht / of_ d
'

Investigator's Name care

2L & n wnut zeAmes
'

-

Problem Description: McAoSED 44your A fa _T-7So 7X'

ITEMS INVOLVED

situ LOC. DESCRIPTION E-1203 P & I NO.

37str71
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PUBLIC SERVICE COMPANY OF COLORADO
'

* -

FORT ST. VRAIN NUCLEAR GENERATING STArl0N Log Number __QR4
.

INVESTIGATIVE INFORMATIDNAL RECORD
'

Sht- of $
Investigator *r. Name / o^'8

4. GoeNE/ltJt7 L9Apmc86-

Problem Description: MONED 24f8o7 /de T-780W

ITEMS INVOLVED
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Provide Conclusion on separate or Jinal sheef. ,
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PUBLIC SE dVICE COMfANY CP COLORADO
,' FORT ST VRAIN NUCLEAR GENERATING STATION LO9 Number OEM.

,

*
- INVESTIGATIVE INFORMATIDNAL RECORD

Shtd of M
'

Investigator 4 Masse o^ra
2=4. Gwena r z w ,oac !

.

=
;

Problem Description: J-7Jo7X /kbpesen 44You r

ITEMS INVOLVED
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1-7sa w
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7. Nony %o scise //g wt/@ og mg JG;r com 6,.mRuse histTo,eks
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ATTA0iMENT D (Page 1 of 1)
Section of Elevation

Drawing Showing Proposed
Configuration of I-7507X

.
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ATTACHMENT E

SUMMARY OF
PROPOSED CHANGES TO

I-7507X CONTROL BOARD
.

1. 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.-

2. Additions:

Indicators TI-7557, MI-7554, PDI-7556, TI-7553, and TI-7555-

are relocated from I-15 to I-7507X.

Position indicator lights add.2d to mimics for DV-75301 and-

DV-75302 to show use of charcoal filter.

Position indicator lights 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 Dam' er Modes.p-

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

4. Rescale indicators.

5. 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 I-7507X to show
Damper line-up.

6. Label:

Panel, instruments, controls, and mimic layout.-

7. Demarcate

_-
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ATTACHMENT F

SAMPLES OF LABEL LIST
'#

(Control Panel I-7507X)
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APPLICABLE TO HVAC PANEL I-7507'X Page 1 of 1

ATTACHMENT 9
HEDs Having

Final Dispositions Different From The,

Proposed Disposition Shown In Attachment B
Of The Summary Report

.

HED PROBLEM ORIGINAL DISPOSITION FINAL DISPOSITION REMARKS

CLASSIFICATION

0354 Labeling Relabel Reevaluated Delete 480V switchgear room mimic

0461 Al a rms Retabel Relocate Relocate alarm to 1-15 control board for
functional grouping and relabel to reflect
function*

0691 i ns t rument Nono Addition Install lamp test button on I-7507x

<
-

,

4
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ATTACHMENT 6b-18

SUMMARY OF THE ._

CONTROL ROOM IMPROVEMENT
DESIGN PROCESS

AS APPLICABLE TO
I-10 CONTROL BOARD

]
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NUREG-0737 Supplement 1, Section 5.lb requires that aFOREWORD -

Control Room Design Review (CRDR) be conducted to identify human
engineering discrepancies. Section 5.lc 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 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 CRDR and the follow-on improvement
program was directed toward the improved handling of emergencies and
not specifically toward improved production. Public Service
Company's 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 functior.ali ty 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.

All 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-
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.

.
..

arrangements. This activity reviewed the
purpose and use of each and every component on
the main control boards. Interviews with .

operators and training personnel were
conducted to determine operator
interpretations and actions.

Controls and indications were then arranged in*

functionally related groups. Associated alarm
locations were rechecked to verify that the
more desirable locations were selected. The
function relationship of adjacent indicator
and control groupings were reviewed.

Revised drawings were prepared to show the*

proposed arrangements. Certain of these
drawings were color coded to aid in
differentiating between groupings. These
drawings were then utilized to determine the
scope of each change package (change notice).

_

Change Notice (CN) numbers were assigned to*

each effort identified above.

IMPROVEMENT PROCESS METHODOLOGY

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 is assigned the responsibility of evaluating a particular
board. Since this individual may not have participated in previous
efforts, an educational process is initiated to acquire a thorough
understanding of each system, subsystem and component represented on
the assigned control board. System descriptions, Piping & Instrument
diagrams, electrical drawings, and operating procedures are studied
to gain this thorough understanding of each system. (This in-depth
analysis is in addition to that completed for the CRDR and planning
purposes.) This Operational Analysis provides additional basis for
determining any changes to functional groupings.

Operating and training personnel are interviewed to solicit
operational philosophies. The Operational value and function of each
control and indication is addressed. Informational requirements are
again discussed. (This informational requirements effort is in
addition to that conducted for Emergency Operating Procedures task
analysis). Samples of these Investigative Informational Records are
submitted as Attachment B to this design package.

All HEDs applicable to a particular control board are reviewed and
the-tentative fix evaluated for its corrective value within the
integrated approach. HEDs written against instruments and controls
recorded by the Emergency Operating Procedure task analysis

"Information and Control Requirements" effort, are reviewed with

-2-
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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.

I-10 (I-9310) Redesign Synopsis - (Change Notice (CN)-SPECIFIC -

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)*

Of 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 initiated 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 use. 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 I-9310.)

Research - During this phase, the systems represented by I-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 support 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).

-3-
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It was determined that the only controls utilized by the operator
during an emergency situation are eight histable 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 8 & 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 solution 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 uses Roman
numerals on the front of the I-03 section of the main control board
and Arabic numerals on I-10. .

All 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 required.

HED-0589 cites the number of graduation marks*

on an indicating meter between numerals.
These meters are- used for calibration
purposes. Duplicate indication is available

-4-

1



- . -. .. __. ..

*.

%

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

.

HED-0590 was initiated in 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 I-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
DD-LAB-1 B PANEL AND COMPONENT LABELING -

DD-SWI-1 A SWITCH SELECTION
_

** IN DRAFT FORM

s

-5-
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ATTACHMENT A
List or All 1-10 HEDs

&
Copies or 1-10 HEDs
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD I-10

| | 1 || |
| | PROBLEM Ct.ASSIElCATION

- LOCAT10NI || |DISPOSIT10N
|llE D | CODE (SEELIDENTl- 1 INSTRUMENT I 1

.jNO, GROUP lEICURE 11 ElCATIONifiUMBER CATECORY RESOLUTION ;ICHANGE |NOTICE 1. REMARKS
|0014 Labeling |1b CR 18-9310 1 Label 1895 | Label per DD-LAB-1

. Label ,1895 | Label pe r DD-SW1-1 & DD-LAB-110241 : Helabeling 11d Ll-10 IXS-93515 1 1

.| Label a1895 | Label per DD-SWi-1 & CD-LAB-110241 Relabeling 11d :1-10 IXS-93516 1 1

|0241 | Relabeling 11d ;1-10 I XS-93517 |11 [ Label 1895 | Label pe r DD-SWi-1 & DD-L AB-1
|0241 | Relabeling 11d 1-10 XS-93518 11 | Label 1895 llLabel per DD-SWi-1 & DD-l AB-1
|0241 | Relabeling |1d i1-10 XS-93519 11 1, La be l '1895 Label per DD-SWI-1 & 00-LAB-1
10241 [ Relabeling Ild 1-10 XS-93520 |1 I Label :1895 Label per DD-SWi-1 & DD-LAB-1 I

|0318 [ Labeling |1b l-10 IR-1192 11 I Relabel (1895 I Permanently Label Point Assignment,
I | | | per DD-LAB-1
10319 Labeling 1b l-10 Bay 1002 |1 :None i Not operator used controls'

0319 Labeling 1b 11-10 . Bay 1102 . 1 |None | |Not operator used controls
0319 Labeling i Ib |4-10 | Bay 1202 1 None | |Not operator used controls
.0319 ILabeling | 1b 11-10 . Bay 402 1 None | |Not operator used controls
'0319 || La be l i ng .1b 'l-10 LBay 502 : 1 None |Not operator used controls
0319 !Itabt*ing Ib l-10 , Bay 602 1 I;None |Not operator used controls
'0319 ; Labeling Ib l-10 ;llay 702 11 II Re l abe l ||1895 Relabel P7/8 only, pe r DD-LAB-1. Others
I . | , are not operator used controls
|0319 Labeling | lb l-10 : Bay 902 |1 Relabel :1895 , Relabel Pl/8 only, pe r DD-LAB-1. Others

| . || | || D |are not operator used controls.
0320 : Labeling 11b l-10 I Bay 1003 11 | Relabel |1895 |Retabel P1/2/3 only, pe r DD-LAB-1. Otherst

| | | | lare not operator used controls. |

||0320 ; La be l i ng '1b l-10 Bay 1103 11 | Relabel 1895 |Retabel P1/2/3 only, per DD-LAB-1. Others!
| | |are not operator used controls. $

10320 Labelirg .1b l-10 | Bay 1203 1 (Relabel 1895 | Relabel P1/2/3 only, pe r DD-LAB-1. O the r s.
| |are not operator used controls.

0320 , Labeling Ib l-10 IBay 403 1 | Relabel 1895 | Relabel P1/2/3 only, pe r DD-LAB-1. Others|
| l a re no t ope ra to r used con t ro l s.

0320 Labeling lib :1-10 : Bay 503 ,1 |IRelabel .1895 | Relabel P1/2/3 only, per DD-LAB-1. Others|
| , I | |are not operator used controls.

' 0320 Labeling lib
.

IBay 603 1 Relabel 1895 | Relabel P1/2/3 only, per DD-LAB-1. Others|1-10
[ | | | | |are not operator used controls.
0320 | Labeling |1b 11-10 IBay 703 ;1 || Relabel 1895 IIRelabel P1/2/3 only, pe r DD-LAB-1. Othe rs ||

| | | | , H I a re not operator used controls. |

0320 | Labeling I!1b 11-10 | Bay 903 11 ;IRelabel 1895 , Relabel P1/2/3 only, pe r DD-LAB-1. Otherst
| | | | 1 a re not operator used controls. |

10321 | Labeling ; 1b 11-10 | Bay 1104 |1 INone I,Not operator used controls |
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HUMAN TNGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-10

, |I ..

LOCATION .
. DISPOSITIONPROBLEM CLASSlFICAT ON

;11ED CODE ( SLE| IDENT l- INSTRUMENT , |lCHANGE .

1

. 30. CROUP FICURE 11 FICATION ltUMBER CATECORY RESOLUTION NOTICE , REMARKS -1

0321 Labeling 1b l-10 Bay 1204 1 Relabel 1895 Relabel PS/6 only, per DD-LAB-1. Others 1 ,

u , a re not operator used controls. |
0331 Labeling '

Ib 11-10 Bay 404. 1 Retabel 1895 Relabel P5/6 only, per DD-LAB-1. Others
|' a re no t ope ra to r used con t ro l s.

;. | O321 Labeling Ib :1-10 Bay 504 : 1 None- I . INot operator used controls
|0321 ; Labeling Ib |l-10 ilBay 604 1 Relabel 1895 Retabel PS/6 only, per DD-LAB-1. Others 1

are not operator used controls. Il

0321 Labeling |1b .l-10 RBay 704 1 - None Not operator used controls I.

.0321 Labeling 1b l-10 Bay 904 11 None Not operator used controls
. 0322 Labeling 1b l-10 Bay 1005 | 1 None Not operator used controls

0322 Labeling IIIb 'l-10 Bay 1105 ||1 None Not operator used controls'

0322 labeling ||1b ,1-10 Bay 405 1 None I Not operato? used controls
0322 LLabeling |,1b l-10 Bay 505 1 ; None .Not operator used controls
0322 |; Labeling ';1b l-10 Bay 605 111 . None Not operator used controls
.0322 1. Labeling 11b I-10 : Bay 705 L1 None ,Not operator used controls
0322 Labeling 1b l-10 Bay 905 '

1 None | Not operator used controls,

! 0323 Labeling 1b .1-10 Bay 1006 ;1 Relabel 1895 I Relabel bins per DD-LAB-1
0323 LLabeling ;1b R1-10 | Bay 1106 1 Relabel 1895 Relabel bins per DD-LAB-1

i | 1b 11-10 Bay 1206 1 Relabel 1895
' Relabel bins per DD-LAB-1,

1 0323 Labeling
i . 0323 Labeling Ib 1,1-10 Bay 406 1 Relabel 1895 Relabel bins per DD-LAB-1

| 0323 Labeling | ib |l-10 Bay 506 1 LRelabel 1895 Relabel bins por DD-LAB-1 H*

j '0323 ILabeling :Ib l-10 Bay 606 1 ;' Relabel L1895 Relabel bins per DD-LAB-1
1 0324 LabeIing Ib l-10 Bay 1006 1

' Relabe1 |.1895 Relabel bins per DD-LAB-1 ,

| 0324 , Labeling 1b Il-10 Bay 1106 1 Relabel |1895 Relabel bins per DD-LAB-1 s

t 0324 ' tabeling 1b l-10 Bay 1206 L1 IRelabel 1895 Relabel bins per DD-LAB-1

! 0324 Labeling Ib l-10 - Bay 406 1 Relabel 1895 Relabel bins per DD-LAB-1

, 0324 taboling lib ;l-10 Bay 506 1 Relabel 1895 Relabel bins per DD-LAB-1
i 0324 Labeling 11b l-10 Bay 606 1 ; Relabel 1895 | Retabel bins per DD-LAB-1 '

Labeling 11b I-10 .IIS-93243 1 LLabel 1895 I Label pe r DD-SWl-1 & DD-LAB-1 ,

| |0325 :

~

10325 Labeling Ib | l-10 HS-93245 |;I , Label : 1895 I Label pe r DD-SWl-1 & DD-LAB-1 {

j |0325 Labeling | lb '1-10 |HS-93246 |,1 Label 11895 I function included in HS-93242 - delete
~

| number from documents
: i ,

Il-10 HS-93248 1 : Label 1895 ', function included in HS-93245 - delete' 0325 Labeling 1b
. I. IInumber f rom documents

|
Label pe r DD-LAB-1

~t,

0325 " Labeling Ib I l-10 . NIM-1133-3 I li ta be l 1895
' Label pe r DD-LAB-1

'

Labeling iib .1-10 . NIM-1135-3 1 | Label 18950325 ,4

0325 | La be l i ng | 1b .1-10 NIM-1136 11 lLabel 1895 Label per DD-LAB-1 ;

Label per DD-LAB-1' 0325 Labeling I Ib 'l-10 NIM-1138 1 Label 1895 :

0326 Laboting |1b .1-10 HS-93244 1 1 Label 1895 Label pe r DD-SWi-1 & DD-LAB-1

! 0326 Labeling Ib l-10 llS-93247 .|1 ' Label 1895 Function included in HS-93244 - Delete

H | .. number from documents
.

.

I

b

.

- _ ~
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llUMAN ENGINEERING DISCREPANCl[S LISTED FOR CONTROL BOARD l-10

' - 1 I I |
R PROBIEM CtASSiflCATION . LOCATIONI | DISPOSITION I

llE D , | CODE (SEE IDENil- INSTRUMENT ,I ;C0ANGE 1

NO. CROUP IflGURE 11 flCATION NUMBER CATECORY RESOLUTION NOTICE REMARKS
0326 LabeIing |lb I-10 nim-1134-3 1 Labei 1895 Labei per DD-LAB-1

10326 Labeling 11b l-10 INIM-1137 | 1
'

llabel 11895 | Label per DD-LAB-1
1 Relabel 11895 | Relabel bin per DD-LAB-110327 Labeling |1b l-10 IIBay 104 !

| | 0327 Elabeling 11b l-10 Bay 204 | 1 Relabel 1895 Relabel b i n pe r DD-LAB-1
'

: 0327 : Labeling lib l-10 Bay 3084 L1 Retabel 1895 Relabel b in pe r DD-LAB-1
0359 | Instrument 2a |1-10 | Misc. Instr. 4 || Label J1895 Provide location aid and label operator

11 .used control only
O360 ! Instrument 1 2a 1-10 NIM Bin Sw. 4 None Not operator used controls

|

0361 | Labeling ;1c l-10 !NIH Bin SW. |11 None lNot operator used controls
, 0362 - Labeling Ic l-10 NIM Bin Sw. 1 IILabel 1895 | Label operator used controls and provide

I || .. I location aid
,

.

Labeling 1 1c l-10 NIM Bin Sw. 1 None || Not operator used controls'0363

:0365-1 Labeling Ic l-10 ' Bay 1002 - 1 | Label 1895
, Not operator used controls0364 : Labeling I 1c l-10 .IIlum. PB 1 . None
: functionally label pe r DD-LAB-1

1 ,P9/10 |

0365-1 Labeling | 1c l-10 I; Bay 1202 .:1 ! Label 1895 ufunctionally label pe r DD-LAB-1
JP9/10 11

0384 I instrument 2cx l-10 ; Misc. Instr. |3 ||None Space limitations preclude relocation
, within height l i m i t s-Ope ra to r ut i l ized

I . devices to be labeled, dema rca ted and,

I . , | | | | | location a id provided

0385 Linstrument
' 2cx

'

1-10 lHisc. Instr. 13 |None || | Space limitations preclude relocation
| | | within height limits-Operator utilized|

| | devices to be labeled, demarcated and
| Ilocation aid providedI I | .

Misc. Instr. |2 None ,Not opera tor used cont rol s|0403 Instrument 12a :1-10
Ol 88 Labeling 11b il-10 . Misc. Instr. 11 Relabel 1895 Relabel per DD-LAB-1 & DD-AAS-1'

4

0518 Labeling lib 1-10 1:SM-21165/66 1 Label 1895 Label por DD-LAB-1
0518 Labeling 11b l-10 SM-21171/72 | 1 . Label 1895 Label per DD-LAB-1
0521 Labeling 11c l-10 404 PS/6 S3 1

'

Label 1895 Label and provide location aid
,f02 P1 S3 1 | Label 11895 Label and provide location aid0521 Instrument 12f |-10 4

0521 Instrument 12f I-10 ;602 P1 S3 1 ILabel 1895 . Label and provide location aid
0521 Instrument 12f I-10 11002 P1 S3 1 JLabel 1895 ' Label and provide location aid

,

10521 Instrument |12 f 1-10 11202 P1 S3 1 LLabel ' 1895 ILabel and provide location aid

10542 Instrument 12e 1-10 B.sy 103 3 .Rescale 1895 Remove exi sting ma rks f rom meters 11

LO542 Instrument 2e I-10 Bay 203 3 Rescain 1895 Remove existing ma rks' f rom meters

:0542 . instrument 1 2e I-10 llay 303 | 3 Rescale 1895 Remove existing marks from meters
;0542 Instrument | 2e 1-10 :. Bay 102 3 Rescale 1895 Remove existing ma rks f rom meters

Bay 302 3 Rescale 1895 Remove existing marks from meters,0542 Instrument 12e 11-10 :

10545 | Labeling |1b ||-10 LFSL-2210-3 1 Relabel 1895 . Relabel per DJ-LAB-1 L

10562 linstrument |2e 11-10 Misc. Meters 2 . None ;.Not operator used indicators |

.
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR tONTROL BOARD l-10

| II |
PROBLEM CLASSlFICAT ON |LnCATION , I DISPOSITION '

| HED CODE ISLE I DE. N i l - ' INSTRUMENT , CilANGE .i

NO. GROUP FIGURE 11 FICATION. fiUMBER CATEGORY RESOLUTION NOTICE REMARKS
0563 Instrument 2e I-10 Misc. Meters 2 None Not operator used indicators

| 0568 Instrument 2e 1-10 . Misc. Meters 1 2 None Not operator used indicators
0572 , Instrument 2e I l-10 : Misc. Meters 1 2 |None Not operator used indicators
0573 : Instrument 2e i.l-10 Misc. Meters 2. |None I Not operator used indicators-
10578 . instrument |2e 'l-10 |Mi sc. Meters 2 ;.None Not operator used indicators
10581 I nst rument ||2e 1-10 Misc. Meters 2 'None Not operator used indicators
0583 Instrument i 2e ;1-10 TSH-93472 2 None Not operator used item
0583 | Instrument ' 2e 1-10

' ISH-93474 2 None Not operator used item
,0588 Instrument 2e ,1-10 I! Misc. Meters | 2 Hone Not operator used item.,

10589 Instrument 20 1-10 | Bay 105 2 | Evaluated Not operator used indicator
' 0589 linstrument 2e 1-10 | Bay 205 2 Evaluated 1895 Not operator used indicator i
10589 , Instrument ' 2e 1-10 Bay 305 12

'

Evaluated 1895 Not operator used indicator
0590 . instrument 12e 1-10 Bay 102 12 1;None L1895 llED initiated in response to standard

| | checklist item-Not applicable to log
l' scale

i10590 instrument '2e 1-10 : Bay 103 12 Rescale 1895 'HED initiated in response to standard
| | checktist item-Not applicable to log
| | , scale

0590 Instrument . 2e 1-10 ; Bay 204 .2 IRescale ,1895 HED initiated in response to standard I

checklist item-Not applicable to log
! scale

; ;0590 instrument i2e .1-10 , Bay 302 2 Rescale 1895 HED initiated in response to standa rd
checklist item Not applicable to log

| : scale
10590 | Instrument 2e 1-10 Bay 303 2 Rescale | 1895 |HED initiated in response to standa rd

li | | checklist item-Not applicable to log
. I hscale| ,

1-10 Misc. Meters 1 2 ' None lNot operator used item0592 Ilnstrument | 2e
0597 Labeling '.1b ,l-10 Misc. 1 : Relabel IChange Arabic numerals on Nuclear Instr.

.l to Roman numera l s
0627 Instrument L2r 1-10 ||HS-93301 1 : Change-out 1895 IChange button & ring color per DO-SWl-1

10627 instrument
'

2r 1-10 |HS-93302 1 , Change-out i 1895 LChange button & ring color per DD-SWl-1
2f ,1-10 lis-9 3 303 ;1 ' Change-out .1895 Change button & ring color per DD-SWi-1 110627 | Instrument |

0627 Instrument 2r |1-10 HS-93304 11 Change-out 1895 Change button & ring color per DD-Swl-1 1

'|0627 . instrument 2r .1-10 KS-700 11 Change-out . 1895 Change operating sequence per DD-SWl-1
and assign instrument number

. 0627 Instrument , 2f ||-10 IKS-900 - 1 . Change-out 11895 Change operating sequence per DD-SWi-1
I | | . and assign instrument number

e |0658 Instrument . 2e |l-10 iTR-1192 12 ; Evaluated : Not requi red by operator l'

|10782 , Labeling Ic 11-10 IXCR Lights 11 Relabel 1895 | Label for identification of bistable and |
H | | | | 1 reference to operator aid | i

|

! ,

!

!

|

.
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Page 5 or 5
HUMAN ENCINEERINC DISCREPANCIES LISTED FOft CONTRCL BOARD l-10

| ,,
.p |,

'|'PPOBLEM CLASSil~lCAT ON LOCATION' LDISPOSITION |
,HED- CODE (SEE IDENTI , INSTRUMENT (CHANGE | . Iu

_
MO, . CROUP ~ FIGURE 11 FICATIONIMUMBER CATECORY RESOLUTION NOTICE REMARMS
0783 Labeling Ib l-10 .. MIS-1115 th ru 1 Change-out 1882 Changed adjustment potentiometer and. knob

M1S-1122 on CN-1882
.'Change test indication light' lens07814 Instrument 2n ' l-10' . Misc. 1- . Change-out 1895

1 0785 Labeling Ic l-10 :11002 P9/10 1
- tabel 1895 Functiona lly label pe r DD-LAB-1

10785 Labeling ::1c . 1-10 1202 P9/10 1 ; Label | 1895 Funct ionally label por DD-LAB-1
0792 Labeling . ic l-10 XS-93515 thru :1 : Label 1895 : Functionally label pe r DD-LAB-1'

,

| ; XS-93520 H H H

\

.

*
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PUBLIC SERVICE COMPANY OF COLORADO Log Number O/y
FORT ST. V A A;N NUCLEAR GENE A ATING STATICN

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1'

2,u

Form 344 22 4228
DATE

m EviE*E R NAME

6///9 x.lo f W i lE M E AJ

A. HED TITLE h1 A 1 Al CO N tao t EDA R b ~ ~fA* A/2/u d. ski A Ril/Nd SWRVff'

ITEMS INVOLVEDB.

|
INSTRUMENT

ITEM TYPE | NOM ENCLATU R E LOCATION { CAT A SILE NO

' I PHOTO No.
,

MAI Ar ConfACL SCA RD LPA NELS) |3.- o p ,
1 1 L en rgot. A com ,x-c a:

|1-*3
|1-cy

Z-oC' | | |
| I

r-OL. I.

I-o4. | {
i 1

! !
-1-1 0
I-13- i I !

r-/ y . I i !

2- s 0 1 \k' i

| i i-

.

.

I I

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) VA Alou 6 Ar A / A/ (cNTdCL T3cA R D S

A R E Alo r i bE no to f o t'h (L A 6E L ED e A TA C a f b ) io com7dct.
AccM.

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

_



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

!'

!

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

_

|

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

.

|
,

I

i I

!. OlePOSITION -#I ^ N ~I~

1

DC-L4A k*" 1~Z*-c 2 , A 1 A 2y-
! T-o s / 7-s4 LaLai na< 2 n LAs -t cal sta 7 wAf n -y -sr

! .Z-06' $* A & N Db-lA3-1 L cv-t290 01' /Ag/xs,
& Co-lift (fl(jf6UI| 7-@ A ti H- AA><kl{ p Op . t.A8

I T-od 8 do be /.L./c / n 2n-<as-i s< ex./492 sis // z/zr/s e
'

I .T-/f to be Jala/ad 'me, 20 44a - 1 AG est-is9s st4?H 4/'da 6 1

' T-/o do A e Aleled 'm - DD-LAn-/ hG dAf-/295~~ AMA U//24 |

TEAM ACilON i
' '

DATE fTEAM VEMBER SIGN AftJRE NON C NCgARE CE

I | i
8

| Team Manager |

!
| CRDR Coordinator

I '

!| Human Factors Spec. :

!. ,

i' Senior Reactor Operator j;

i | |*

| >
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PUBLIC SERVICE COMPANY OF COLORADO
Leg Number hMk f

FORT ST. VRAIN NUCLEAR GENER ATING STATION,

HUMAN ENGINEERING DISCREPANCY EVALUATION
2.o HEDE 1

Poem 34a.22 4223
esviewsm N Aug QAfg

SCW A'9fff1'r 7|Ql'?],

A. HED TITLE N4'DSo>' TM G'I'fD'''O

8. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOM ENCLATUR E LOCATION DATA FIL E NO.

| PHOTO No.

XS- 0 nr# d!/' * frroward sn rw re n I-sn /$-903

X3- 235 'b ? b-90 __

c-931/79 8-90

XS - 935)?P b-90 .

| 8-90xs-93s,GP

| V W 8-90rs-has?

| |
,

C, PROBLEM DESCRIPTIONS (GUICELINES VIOLATED) #2 2 e'e' r"# #/h'''' Iwe re*5 ne4'Or %>re 4

foss risn' s d 1 S a w n 't,- Possriex of C/a/re//

0, LIST THE PROCEDURES OR OPERATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INOUCE THE OPERATOR ERROR



_ _ _ _ _ _

>

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

|

i

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

I

G. CL.ASSIFICATION

H. CORRECTIVE ACTION OPTIONS

i
,

s

I
,

t

n er < 3 D - std/-l / %-M2-/ dd-A)f dng/i/ sri .2mbe/! u. OlsPOSsTsON
'

|

!
- _ _ _ .

t

'

TEAM ACTION !

OAIIi TE AM MEM8ER SIGNATURE N N.C NCURRENCE

! |Team Manager

! |! CROR Coordinator

f f| Human Factors Soec.

: Senior Reactor Operator | j |
! |
,

- - _ _ _ _ _ _ _ _ _ _ _ _ . _ - _ _ _ - - _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ . - - - _ _ _



' PUBLIC SERVICE COMPANY OF COLORADO
FORT 57. VRAIN NUCLEAR GENERATING STATION Log Number

HUMAN ENGINEERING DISCREPANCY EVALUATION
2o HEDE 1

Form 344 22 4228

NEvtEWER NAME QATE

F anu 7-22-93-

And [agg i (c n va nf[n n[ a. M jn c.A. HED TITLE
t

8. ITEMS INVOLVED

| INSTRUM ENT

ITEM TYPE NCM ENCLATU R E LOCATION C ATA FILE NO.
PHOTO NO.

TR -n n x o|, + vn e m an as 1jo 202 | c-23

|

|

|

(.
I

i.

h e

C. PROBLEM OESCRIPTIONS (GUl0ELINES VIOLATED) 2 6 1MilAA/wt/h hh
ILeaur. }} A)vwl) kr, LL 1m A f.on.

V V - u / v ()

O. LIST THE PROCEDURES OR OPERATIONS TH AT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

|

!
I

f

|



.

.
. .

.

. _ _ _ _ _ _ _ _ _ _ _ _ _

>

E. SPECIFIC OPERATOR ERROR (S) THAT COULO RESULT FROM HED

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

!

PM>maA==hd |dbe| 11 din a A t$itmsen 1 9ef
'|. DISPOSsTION ' ' ~' '

2 n -in z -i M-b9s-' M eb9n
,
,

!

!

i

|

t

i TEAM ACTION

i TEAM MEMBER SIGNATURE | NCN.C NCURRENCE ! CATE

!Team Manager

I I; CROR Coordinator

f |i Human Factors Spec,
1

i Semor Reactor Operator | l

I

_ - .



.

PUBLIC SERVICE COMPANY OF COLORADO.

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number

' HUMAN ENOINEERING DISCREPANCY EVALUATION
HEDE 12.o

Perm 344 22 4228

REviE*En N AME QATE

/ l/ sn A s 7- al-f 3
'

A$ asJ I C o nv4 w }|m n1Cbt 8 eAs..A. HED TITLE

8 ITEMS INVOLVED

| INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATICN OATA FILE NO.
PHOTO NO.

400 1 PI-Pll| 1-|0 E'36

500 a PII-Pja| f-to E-36

G06 1 P 1 - Pil 1 -10 E-37

ido 1 PG PJ| 1 - 10 C-M

900 1 PG-p7| 1-lo E-3T

1000 1 PI- P11| f- /C c. 07

110e 3 P|| Pn f-/0 | C-09

1100 2 P l' Pll I-/0 C-Cb

lb "I1><>C. PROBLEM DESCRIPTIONS (Gul0ELINES VIOLATED) _

AJh L. IA1

0. LIST THE PROCEDURES OR OPER ATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

|

!

i

_ ._ _ _



_ _ - _ _ _ _ _ _ _ - _ _ -

2

E. SPECIFIC OPERATOR ERRORIS) THAT COULO RESULT FROM HED'

i

,E

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

' H. CORRECTIVE ACTION OPTIONS

I

AnAffe.b Wd$ $~)o/efdt. OSSPOSLTION hbtn e = Ma A n e ta ef L/A6
~f

i

|

I

I

i

!

TEAM ACTIONi

h TEAM MEMSER SIGNATURE yes.C NCURRENCE OAII

Team Manager ,

|I CROR C.ntdinater

f Human Factors Soec. | I

! Senior Reactor Operator i !

k, !.
>

, - - . - , - - - r - - - - - - --_----....n - - - - - - - -...,_ - , - . . _ - - . - - , - , - - - - - - , - . ,- - - , - ,



PUBLIC SERVICE COMPANY OF COLORADO'

FORT ST. VRAIN NUCLiAR GENERATING STATION
Log Number

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1no

Form 244 22 4228
QATg

REVl8WER NAME

$||ans< ') - 9.1 - 23

A. HED TITLE 1 i htI|n a U T& a g I ; c o n v u F|,, -

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION OATA PtLE NQ.
PHOTO No.

Lloo 3 p1 o Lvu en 1-+o | f 3'l
| [ 10 E-33foo 3 PI a., n n

$~ 10 0-CAGoo 3 PI + A,a Pn

200 'l PI o L s a n I-lo F-23
'

400 3 PI 4kru Pl3 1-10 f-(,0

E-301000 3 Pl 14ro PI3 T- lo
_

$7-10 E-A9floo ~ & flow plo
I/ 2 c a 3 PI }Ar.y pl3h Z.Io E-37

,

b , b dare h *MC. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

T b b h6

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



- _-

L SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

' G. Ct.ASSIFICATION

H. CORRECTIVE ACTION OPTIONS

i

a H Ains D D- 442-/ No\ olSpOS m On R e la b e / Pt/t/.s en n.net

s/Aser - m-/ u ne= 4 , ac'e d so n k k .d Aan e e on
'n %c >Jdf cA/2/!

- r

I

I

|
i

; TEAM ACTION

! TE AM MEMBER SIGNATURE ! ! OATENON.C NC RRENCE

I
I
|

Team Manager |

! CROR Coordinator :

1 Human Factors Soec.

i Senior Reactor Operator | I

- - - - -



PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number

_

HUMAN ENGINEERING DISCREPANCY EVALUATION
2.o HEDE 1

Perm 344 22 4228

aaviewsm NAus cars

f ||+ n s 7'2/-93

I*$$ ^3 C 0 " F f 'l + |d hIabs/ Int IM ,/A. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION C ATA FILE NO.
PHOTO NO.

4 00 4 Pi T-to | E-20

[00 'l P1-Pil T-to E-2/

600 q P$ 7.io E-22

200 4 P />} A,$'Jo a.n L - to E-31

900 9 9 I.3 a ijo.nn I'la E'JV

//00 V A 9,}0 ,// $~/0 S'Ih

Jaco 4 PC | E-Io | E,21r
i

|

C. PROBLEM DESCRIPTIONS (Gul0ELINES VIOLATED) E lee M

nknd h h 700 4 PI 'd 900 y p) ,1 w e & h y 6:

~ 1- cis- sn uf .

|

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

I



_ _____ _

.

E. SPECIFIC OPEPATOR ERROR (S) THAT COULD RESULT FROM HED

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

' G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

I

t

on bin s Md4 404 J &c4.Re lebe / PSRs. OISPCstTION

Ala slener dders as| onen/w 'used sNnh n/s.a
'

t / n a dr uMA! rh /s/
'

l
i

!

I

i

TEAM ACTION

| OAT!TEAM MEMEER SIGNATURE | 3cN CONCURRENCE
C0 "

,
t
! Team Meneger ,

|

!CROR Coordinator

i Hum. F.co, So . I j

f Senior Reactor Operator ! f

- - - - - -



.

PUBLIC SERVICE COMPANY OF COLORADO QkFORT ST. VRAIN NUCLEAR GENEPATING STATION
Log Nurnber

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 11.o

Poem 344 22 4223
carsmEvgewsm NAug

f L|aa< 2 3.1-?3

[ a_ b tf e' n 4a a n d Y a. g 3 .' A g C ce w ut x+ i o aA. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATUR E LOCATION OATA PILE NO.
PHOTO NO.

400 f PC.J.9 T-/0 CR

500 f D4, ,.2,,9| f-10 C-14

too f P(. .'). R f /0 C-20

2c o S P 1*> i, UI f-/0 C-)/

Soo Y P f ).111 | f-le M3
1o00 i P 4,i 9| Z-/0 EW

lioo s P 1,)/ | f-JO | G ob
g'

I

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) CA'All ruf /MSffwWrs Dstro AAcVf LMfJJf:
'

-6/d6/dG lffffd3/Zf NFS AUT c%' cfM re Af3 6/ ban'rn'rJAd-|. Afr~rr&&6 u%'MA'-ft

3/2 f6 1"evt.6 cif O !

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

!

|

l

1

l
,



.

.

. ..

|

L

E. SPECIFIC OPERATOR ERRORIS) THAT COULO RESULT FROM HED

|

.

!

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

#
I

I

* ' ^ d /_ /bM - M# 4 D d/* O# Mf8
1. DISPOSITION Me '

po,4.h du ch/st
i
.

|

!

!

:

.

TEAM ACTION
"

I TEAM MEMSER SIGNATURE ! NON.C NCURRENCE CATE

|! | 1
'

I ,
' Team Manager

i CROR Coordinator
,

,
I.

| Human Factors Soec.
I

I |
; Senior Reactor Operator i I
i

! I

a

-- .- .

.



y

.

'

PUBLIC SERVICE COMPANY OF COLORADO
FORT ST V AAIN NUCLEAR GENERATING STATION t.og Number

HUMAN ENGINEERING DISCREPANCY EVALUATION
*

2 HEDE 1
Form .44 22 4228;

M Evl}' %$ MNAMS DATE

1 F Llass s ?-a l- F3
s

A bef I h4 d T14.%. . COnven I '' o nn<
Hi,7 TITLE

A.

>,

8. - ITEMS INVOLVED

INSTAUMENT
IT TYPE NOMENCLATURE LOCATION Q ATA FILE NQ.

'l | PHOTO NO.'

6 t Pim, p,[ | l'/O C-/7Y900
e

saa g Q w, p a I-lo | c .ito

soo G o L., pn T-lo | G-09

looo 6 Pi t ArvP/d | 1-/0 C-// -

PI +L,s PIN T-to G 07 'noO 6

1100 G PI +kn PI1| l I-/C H'-[p$

i l i

I I

C. PROBLEM OESCRIPTIONS (GUiOELINES VIOLATED) d

IPf> M ([3/ j'1)D. LIST THE PROCEDUR ES OR OPER ATIONS THAT USE THE
*-

USTED ITEMS IN A MANNER TO INOUCE THE OPERATOR ERROR A4

M kt D

1
1



- - - - _ _ _ . . _ _ _ _

*
>

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

|

i
6

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

~~

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

I

|

I

n. OlSPOSnTION See AfD -324 4e <>es;fie nrw A leirrs J
,lisn-a:/too as%4 s-n At t b .'~ L LJ 'ra L 1,. i a,, b-

a;M: a,_ c d:n . n L.;,,6 ch. /99s'k |- x x - z a -1t n~
~J

~

/
\ tilb l/ s*/ / s / H

-- <

t

I

i J

TEAM ACTION
"

f OAI!
h TEAM MEMSER $lGNATURE NCN C NCU RENCE

i
,

:
* Team Manager ! !

f f
! CROR Coordinator

. i

j Human Factors Spec. | i

|| Senior Reactor Operator

f

_ _ _ _ _ _



*

PUBLIC SERVICE COMPANY OF COLORADO
80 AT ST. V A AIN NUCLEAR GENE A ATING STATION

Log Numtw

- HUMAN ENGINEERING DISCREPANCY EVALUATION
2.o HEDE 1

a.,. su.22 42:s

aaviansa ~4ue oar

Fl/ o aas 7- 2/-93

b bJ f / ^ 9 and b6 5 ! b C A V f n Y ,'e nMA. HED TITLE

B. ITEMS INVOLVED

| INSTAUMENT

ITEM TYPE NOMENCLATUR E LOCATION OATA FILE NO.
PHOTO NO.

400 C P 3,3,9 Z-/O | C-11

500 $ P t,3,9 f-/g c.j f,

4oo 6 F 1.19. I-/o | G of

toaa G P 3 | Z-lo C-Il -

//va f 42,3,9 | | J-/d | (0-07 ~

e L 3;9 | I-/0 d b7~/uc G
l | |
i I

'

| !

C, PROBLEM DESCRIPTIONS (GulOELINES VIOLATED) M I

I.h1L w . (po.n+Q ed dium & L,,,L
- rv i

-

u- u

5 L D - /t 9 - 111r ; /& 9 -2 in ; 149- 11% ,. ic9-1195. n9-nor

c ~ ) /A 9 - 1 3 (, [ C V) - /// 0

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



, .

.
..

- - - - _ - -

*
>

E. SPECIFIC OPERATOR ERROR (S) THAT COULD .9ESULT FROM HED

i

|

1

i
.

F. LIST THE CONSEQUENCES OF OPERATOR EPROR

!

|

I

I

G. CLASSIFICATION
~~ ~

H. CORRECTIVE ACTION OPTIONS

.

|

|

|
1

! l. DISPOSITION Am sbe| on hfra" b)A t Der bb~dA E =| dY |$${
I hht$ KA la L fusse hor, o /S ' 'ob|/ n a D D-LAn-i M M 9f

'| '

oJNN E, N,/95
--

I

|

,

i TEAM ACTION
I CONC '

I TEAM MEMEER StGNArumE 3cn CCNCupAENCE OATI

Team Manager i ii

'

! CROR Coorcinator !

1

! Human Factors Soec. |

,

'

!. Semor Reactor Ocerator I

|'

- - - - -



'

PUBLIC SERVICE COMPANY OF COLORADO C3b
FORT ST. VRAIN NUCLEAR GENER ATING STATION Log Number

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

9erm 2AA.22 e225

REviewsm N AME oarg

b |Ca n cs S }-JU-f3

AG P / ' '' S C+ ^ t! Ill 9 b / ^ S b6 ^ V f /1 + ohA. HED TITLE

8. ITEMS INVOLVED
'

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.

ps - 93 29 3 r, J | r-ia w p, 691
Z-so 309 n R -91ft'S- 9 32'/C ' (sw) .

n o m -//3 3 - 3 Z- /(> > <n 14 0-97
$-9 Y'm /I X Z- to 3cv Pnna

H.r- 93243't%) | | E-ic Dov p/ 8 92
US~ 9314 $ D w) f- /0 . :2 04 P7 h*b

i hi m - // 3f-3 f-/o .304 PS b~$*

n > m - // 3 T l~-/(1 .2 04 P/2 k-W*

,/ > tottflam bzs 2 4_r r amC. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) e

lA & nY' M AL $

0. LIST THE PROCEDURES OR OPER ATIONS TH AT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR



i 5

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

i

.

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

|

|

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

fdds k/dson ||t/ Ydbe| <di|ebes bef Db =36t||~ / $'

I . O!SPOSITIONDh-LAE-/. AcJhn!/h h bel isdiu /er| n av 22:4nA-/
1

AA/ )$ff A}t*.Al shJ$1i & /e /e As h3(44 on c/ //s- P3 z 48
Som daeam m |ak.,x &n c. /n n ;se L A e/ ;n //s - 932 st] /'

; Hs 932 +s a a pr sterv s-// s/u
!

!

!

TEAM ACTION !

|! TEAM MEMSER $1GN ATURE f fCN.C N OAIIRE CE

! ! ! j
' Team Manager

| CROR Curdinator |

I |i Human Factors Spec.

? i
'. Senior Reactor Operator .

! ! f
i



.

PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STATION

Log Number

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

*.= su.n.ssse
naviewen mame care

h |-| 0 n o. $ ~~) * A $ ~ T3

d 4 b t] / ^ e anJ d_ p ,A [ A 3 Sonv4n//oAA. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPt NOMENCLATU R E LOCATION CATA FILE NO.
PHOTO NO.

NS' 93 04 4 [-/0 J0V P/ k-O$

HS- 93 LH 2 (id 7-10 /04 P7 k -DT

/) r m - // 3 *J -3 1-16 loy P6 A'OS

n|m // 3 2 f-/0 104 P FX N-OS

|

!

I
'

I !

PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) A l Amtdxit- hI C. ' <
( ,

61 brutin1umid & s.

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

|

!
l

,

i

1



. .

L SPECIFIC OPERATOR ERROR (S) THAT COULD RESul.T hROM HED
j

1
|

|

l !

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

-

t

!

i
l

| G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

|
|
|

.

t

|

!

l. DISPOSITION ,$dA1 |dne|f/ |0 d| <at|/k 21 ner Eb =$Y|~| h
2-4?E-I . Awu kahaA(isA /;4sKes Aa< zh-i ns -/.

A Al-/ $ f f ' A d V / f /2 / $1 E 2)e/eb Air -93d4 7 f1 vm
! sn~4/,an . xL A% ;en A-s' ,, M- 9,24 +
i dM-sa9 c /dd// r//4/82
l

:

1

'
i TEAM ACTION

CCNC AR
I TEau MEMeEm stGNATums | DATE3cn,c NC RENCE

, i
i i
i Team Manager |

! |

| CROR Coordinator
.

l .

.

I Human FsCtors Spec. I |i

|' Senior Reactor Operator
.

I |

!

1
_ _



.

PUBLIC SERVICE COMPANY OF COLORADO
Log Numtwr b

FORT ST. VRAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

f omiav sas a e

f Las ,-n -n

b@b$$n9 O^d Y0-@? n? 0 0 /1 v t n f|o nA. HED TITLE

8. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LCCATION C ATA FILE NO.
PMOTO NO.

/00 V P2. 93JH Z-0/0 f] -07

PL P8. P9.9/0

P//

.2OOL/ P2P3l Z -O /0 $-99
P4,W P8 P9 i
P/0, P/l |

'

I 6-91
c-

3x v P2,pa npii p aio

ff, 99_, Plo 1P11
bMh IN> 4/yytA M

| C. PROBLEM DESCR'PTIONS (GUIDELINES VIOLATED) "

A)naA1) L 'A2

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

1



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

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

l

F. LIST THE CONSEQUENCES GF OPERATOR ERROR

.

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

|
|

2h-MB-1 df/N & S///Bf$. DISPOSsTION SnE|m | bir 9 Derl

i
1

!

|

,

!

I

i TEAM ACTION

| TEAM MEMBER SIGNATURE | fCN C NCURRENCE f OATE

! !Team Manager

.I CRDR Coordinator I

f Human Factors Soec. | i

Senior Reactor Operator j |

i. |



.

PUBLIC SERVICE COMPANY OF COLORADO
Loe Number d 3f 9FORT ST. V AAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING OISCREPANCY EVALUATION
HEDE 1 ff -

|
3,o

/g- [p 344 32 422e
o nts

'

avvisnen waws
7|d 7|E]ACM $Afff 7*7

A. HED TITLE IA>W # de'NNNN

8. ITEMS INv0LVED
INSTRUMENT

ITEM TYPt NOMENCLATURE LCCATION DATA FILE NO.
PMOTO NO.

Sff fr/dstf _sNrf71 _

h ' ' . I\ h k) 'a* ".

.

-

a

t

C. PROSLEM OESCRIPTIONS (Gul0ELINES VIOLATED) ??/r~- W eF'1'.>4'O Perm /FIs reh3 v'r
-

Mff nyC rME 4oMned sPmn = se ido4 - 74- WS .? fJAure41 e4 r.Haa? Itwn*

As/fM de/FrtW )

D. LIST THE PROCEDURES OR OPER ATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPCRATOR ERROR

1
i

;

|
|



-
'

E. SPECIPlc OPERATOR ERROR (S) THAT COULD QESULT FROM HED
>

I
.

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

I
f

|

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS
~

.

|
.
I

|4 be E4 e f bA9dra hion en c10 e f4 b fi. OISPOSITION $A ank & 'uud unh A -nk Mib tr We# r///ft
; /

I
:

i

I

.

TEAM ACTION ,

C "
I dCN.C$NC UATII TEAM MEMSER SIGN ATumE

'AE CE

i i
Team Manager

i CHOR Coordinator |
'

I'

i Hurnen Factors Spec. | |

f! Senior Reactor Operator t

I I
!

-

- - - - . _ _ _ _



& l*f5
* cane,ren,oma mt Nunuss-

0?$n h
MO #4

._ __- __ . _ _
_. _ .._ ___

' '

r_. 1xsl:4" PPNC4 BM B/M_ _ Moodst . 1N.s11,#"
PMrs i

/0. R/S-23Y31-/ 685 Z-/0 Joo s P3 Xst-Ja72.9g. .n 1-/V
~~ ''

s.-u Z-/V .Nd WP_H//J Ri>- 1343?-a s-85 z-/0 aoO s P9 xsi-)23r

6% Z-/o /00 / /"'/V 6-%S z-/0 A00 f 9/0 7ss-;asj7

J-/o /00 f P2 x34- 93363 6-% z-so 200 & P/ 'r$?'!!!h

7-/0 /00 f P3 p$$s'$$$'
Z-/0 Joo G PJ ' .*||||r

^ " ' "
Z-/c /c o 5 '#+' z-/0 ?00 b PJ rx-i/sj .L

Z-/0 10 0 f as pr-nog 1 /0 .200 & 99 74.a,,.;

z-/0 lo o S f6/7 uru-/ y 1-io 300 4 sr rn-us3-3e

Z-/0 /00 5 PE x14-22 7/ 6 % Z-/0 Joo & P4 rsw-939;y

v Z-/0 /00 S /9 t>L-Ja n G-OS Z-/0 300 ./ PJ/9#

s.% Z-/0 /00 S P/0 Tsk 22i34 6-M 2 -to 300 S P/ 1sN i238

%% Z-/0 /00 4 f/ IbO|r'$$ z-so 300 .S Pd UL - 932/.1 _
six i*c8*Asnu.isya

r>w sira 2-/0 300 J PL .._y_ges l.Z'- /o /00 Y PE

1-/0 /00 6 P3 T M -r/sa .1 2-/o 300 $ PV _N$ peg;
5 91 PT-Mo f2-/0 /00 6 Pl/ TM -prJ -/ Z-to 300

Z-/0 /00 & Pf TM-nsa-3 1 /o goo S P6/7 M ra-/v

M12-/0 /00 & f4 TsM 934/3 Z-/C 200 5 PS XSL-Ja& 9

% 01 Z-/o 200 / /'/ JMS -H29h y X-/0 300 $ P9 Xst -Ad3/

4'CI Z-/0 000 / 0.2 XMS-/U(.2 /) 6 % Z-/0 300 $ P/0 TsH Ja/3r

/ PW 6-8\ 1-to 300 & l'I VN'||||
|J

1-/0 300
P/ o rs- m u ia 1-/0 Joo & P.t Ill*||||c.-o u z.so A00 *

2-/0 300 | 2. PJ tas-w62 2 | f-/0 200 & f3 m-NS/ -a
,

I .

1-/0 Jo o .) PJ tras-nasa y| z-/0 200 & P9 TM-sis /-/
;

Z-/0 20o . A PS/ yms susa y y I-/0 300 /> PC TM -nsi-3
|

Z-/0 20o d Pr k.ima 7 . s-% r-to 300 (s o'& rsx 93472

V00 J fVJ MIS- t/J.L.Z-/0 20cc .A ..94 rasvuu 3| E 1A 1-/o
f-so ,Lc O {h __ f7 xxs-ex,210 C-n I-/0 VC0 Y PS/4 43-/02'

01/ SM-d//70 2Z-/0 20B' i' - __ l'8 XMJ-mu 6 2-/0 V00 $

1-/0 ao0 2- P9 xxsim.ta 1-/0 V00 [ PA 3M -au ro -I

Z-/0 goo A P/0 ymt-w/a.9 1-/0 900 $ P3 17.J//70

A P// 1xs-sy,2-f 1-/C Yoo 5 PV/r ty17?f-/y Z-/0 200 ;
C-CA Z-/0 a00 o2 f/2 ' us-siau./ 1-/0 V00 5 >"6 Tit ;2/oy

, %s Z-/0 doo S 9/ -tou /,r Z-/o Y00 5 P7 x3M usa.1

| Z-/0 a00 S Pd ut 9336V Z-/0 '/00 5 P8 FM /2/2

1-to 200 S PJ Psi-nio-1 1-/0 900 5 P9 Yr- 93 47o-8

Z-so 200 5 PV '$s'|,''.Ys) Z-/o 400 5 P/D 3M Ji/44-2
\
| s/ Z-/O ' doO 5 PJ f7'-///0 V Z t'o 400 5 f// 3M -JH(r y -l

bM .Z~-/0 ,. J00 S P6/7 MTd-/ . c-A Z-/0 90 0 S Al2. JT-JHlo Y
s
. . ,. % .



*

_ _ , ._ . _. .. ..

ffYdV$|n . Wl5 [JYS7f FAN []. Q$f 8tW WCDUS$ INjfg,A'

10is *J/tal Isd-J11& 4
, (. 0 5*/O _ fJM=/11% $~/0 $00 b f/E ssN= Jo/ 4 4-0 (= k

00$ * Stif 0*I
z-/O. *fa sos assu.2 1-/0 400 3 P '|3 Mis suo (}.a2.

.

1-/o Yoo (s P3 $U $.'s 1-so 600 Y P44 es-uJ E-Z
1-/0 V00 b PV f"L-JJ/a-] z-/o 600 S /*/ CM- an6 9 2 Q-kJ

2 * det ? - Z-/0 h$0 $ b? J M =d/th f=|.T-/O YC0 f$ e

61M *dli ?O
.5*/0 Yeh b& 11N*J//10*/ Z*/0 |400 $ '3 3r*2n&8
1-to V00 & 97 '$$i$$|$* z-/o 400 $ PV/f M ra-/

Z-/0 VOC & 99 x2M 93v?ts-d 2-/C 600 S f6 is t ; a io.t

I-/0 V00 |# 09 ?a'?|#''k 1-/0 4 00 5 P7 1sM- NJ.to2i;
rest-aA/2 /

.z-/0 4'00 & Pio nl. sais. s 2-/0 &c0 i P2 /m- saio.

SJL s//g v-i
s // sss ause. n 1-/0 bco f P9 r r- 93 1/o .4v .7-Io V00 & 0

.

CM1 Z-/o V00 6 f/.2 $5'#|iYv-s 1-/0 boo S P/0 3M a/id.s .2

E-3\ z-/o Soo '/ P9 x3x 93ns-c 1~/o boo S P// s.M-jijwi y

E-3\ .1 -/c) SCO V P/0 xr-939ss c 1-to 6c0 f s"/2 sr.aysd. c.1
.

|#|$'*|,',$ G-0
E-k\ Z-to 500 V P// tsk 11Ysv-c 1-/0 600 & P.1 . .-'

f. at 2-/0 Soo V f/,2 yy.93 n y.c z./o Goo & P3'

c-8 1-/0 foo S f/ sx tu?; .t. f-to . boo & PV rst -s.tio-3
Z-so SCO f Ra sm-ant;-/ z so | 600 0 ?S $$?'a**|i$$$

'

Z-to Soo S | f3 i37-2//7a .r-/0 | 000 & P4 ||:$sstii''

Z-/o SCO $ P Wf ' Mrd-) z-/0 600 b P7 '?|$.'s$s"if

2-/0 SCO $ 06 TJL-JJto k Z-/0 &OO & 95 f>M 939/o-A
sot 1 J//14

2-/0 500 $ f7 ysH-//Ja y Z-/0 BOO 6 ff 1 913-2 s15 0
fsL 3.tio -i

Z-/0 Soo $ AS , /'M JaIV Z -/O | &OO & f/O fst at.tio
$ 1L-JH4.3 =/;

Z-/0 SCO $ s#9 . Mr- 914/0 -C Z-/O | 600 6 f// sss aissa 2
I sse ase6.2

2-/O SCO 3 f/0 ; sa-Jn64-J Z-/O '; 600 & P/J. , ssM- a rn J -/ V
-

V Z-/0 . 50_ j ,. _J"// JM anss-| 1-/0 700 a2 [' 7/8 03 J28 Cf
C-6 Z-/0 SoO' ~S ~ P/.2 | 3r-aus 4 Z-so 70 0 3 P/AJ Mia -|/if E-D

cs z-io . sos. u- Pi \" '|||| Z-/o 100 4 fda a rv -/ ;- s
12M-4)yy9i 90s 2t$5+0 #

Z-/0 SCO G PJ pos.arssy-2., 1-/0 700 Y l3 ssp 93 Vf.3.

' A3s-alsSJ''
Z ~/O $O0 (o A] ; pas.atisa-2 2-/0 70 0 Y PY soss-93/JJ

| Z-to sco G P9 i,fst-Jan+3 z-/0 70 0 4 PS yoss 91/Jo
I sSL JuaL2 i

Z-/0 Sco to PS .sss aus.u-a Z-/o 1co V f/O L-Ja/03
'

Z-/0 Soo & P4 '.$$$' !7a -i 1-/0 70 0 Y fI/ 13N-JJ 99 v
'

Z-/0 Seo & P7 '!||*'|iie'# Z-so 70 0 4 i*/.1 13L 3/J V E-5

X-/0 SCO & 1% xsp 934be 1-fo 709 S. if KSM- 93VS4 -A G

Z-/0 So o ' G
'

f9 Yo'E.'||o' 9 Z-/o 70 0 s i6 x T- 93KS4 -d#

fsl'.br/W-s
v Z-/o 300 & P/0 rst 22iv-a Z-/0 70 0 $ fI USN 93VSV A ,

C- % Z-/0 Sc0 & P// '$$'' tit?s~-btZ-/0 70 0 $ P.9 yr-93K.19-B o'

s

1

!
|

1



|
/

PANEL.
I @tt vN3rt. " PANrs. asy eiM . 800uie rNSrs. "

| XSM 93VS78 E M T-/0 /o00 S - PM SAI-JNd3-/ .C-% Z-/0.
,

C.M Z-/0 J. . 6/^0 17- 13YJ7-d E-ms-/o /000 f P/1 s r..tus.t __
C at .z-/0 70 0 f PH rip- 93rss-a c.-t\ 1-/0 /000 & ^ P/ 'U.1,"$

j

C. M .Z-/0 700 S /*/.2 fr-9]vss-d 1-so 1000 b >"2 $|,'.|||.'|
G-hX Z-/0 800 Y PV/f M rH-/ Z-/0 /000 0 >#3 $$sYa'E$$

Z-/0 200 9 f6 yDsH fli]V Z-so 1000 & PV es ss -aan-3

2-/0 800 V f7 tosM flill 2-/o 1000 4 PS Y??$$Y'.t
1-/0 800 V NO Test-22/or 2-/o /000 & 96 $*$||$./

y Z-/0 800 V h/ rsx-2299 1-/0 1000 6 P7 '|$:|u'?j

E-n 1-/0 800 V i'/.2 124 31.tf Z-/0 /000 0 PS nn- 93V7/-A
5-59 Z-/o 90 0 ) P7/f Os-J2 / I-/o j000 6 P9 '|$,'.'a'|fef _

& P/0 ||| ~.$$$''i . .E-@ z-so 900 3 f//3 Mu-/H9 Z-/0 /000

E 21 Z-to 90 0 V f//h //prv-/ V Z-/0 /000 0 P// .. . "t-$$ ~|_
Z-so 90 0 Y P3 $$.Y||$ c.-n 1-/0 /00 0 & P/.2_ '|":a**adi
z-so 900 4 | Pd toss 93aa sas 1-/o /i00 3 P!/3 gri-sty _

1-/0 900 Y | ff Joss 93/a9 E-h Z -/0 N00 Y f9 JJN- 93YJ7-L
NO rest-J.tto/ I-/0 N00 V NC 17- 93vs/-c.

Y 'I
1-/0 900

V Z-se 90 0 V PM xsH-Ja 97 Z-/0 | N00 |V N/ sw-93rst-ey
E-34 r-/0 900 Y P/.2 xst-J/JJ qt b Z /0 000 | Y f/2 yr-flYsf-C,

E-%h .Z-/o 'Io o S : PS ss#- 93Yf4 OG oloZ-/o NOO $ f/ sM-Ju?/-J

| Pb pr- f.rVS&-A z-/o //00 S PJ 3x suri-/r-/0 90 0 f g

H00 | 5 93 5 7-J u 7/.r-to 90 0 S t P1 xsk-93vs M 1-/0
,

z-/0 900 I PF rr 934sv 4 Z-/O N00 , S PY/S ; u ra-/
'

H00 | S f6 , TJL -JJ/ofz se 900 | S. P9 xss 92Vr? s4 I-/0

2-to 900 S P/0 xr- 93Ys7-4 i Z-/0 |400 S P7 ' kJ H H.?J 3
5 P8 , /M-JJ/]

N00 | $
y 1-/O Sbg_. S PH /sH 93Ysi-A Z-/O

| G -% Z-/0 $90,|. Pld x7-93Yss-A P9 |17-93V7/-C
z-/o | H0 0 |
Z-/0 -

troo S P/0 i JM-J//4s .iE bo z-/0 fo00 43 f//3 au-nn,

EM Z-/0 /000 Y fS!!' C3-/d/ Z-/0 H00 S 9// 1, 3M-Ju&s /

r-/0 /000 $ /*/ SM-JHs 9.i V z-/0 noC S P42 | sr .2utar,

1-to 1000 C P2 1s aus f-/ G411-/0 n00 6 f/ ' '|s'i-A|*
z-/0 looo S P3 3 7-a//6 9 Z-/O //00 4 Pd.,

| tot 3-Jitts
,

ZVo 1000 5 : J"V/i mra-/ Z-/O Hoo 6 P3 rois-aus 9

| z 'O /000 S P4 Tri-J.aio3 Z-/0 no0 6 Pt/ | rst asu.3
| Z-se /00 0 S f/ rsk-//.r.2/ Z-iD //00 /s Pf YN $|$$|j

i s ss,zine

Z-/0 /00 0 S 1 ff /~M - J.t M Z-/o 1100 & P& ux.ainj-i

| ing ais.as-
ms--

V .Z-/0 /000 o P9 X 7-93Y?/-d I-/0 /10 0 &. P7 u'I/

E% Z-/0 1000 $ A/0 SM-aH43 .2 ,8 f Z-/0 .//0 0 & . { PS |f)N 93V//-0,

- , , , - .,

!

t



f

#
e

9'
PsNa ' $ULE TWTA. " .

golf *dsi??
(j0]2-/0_ if? son-ws)

sis aass-t-

..

Z*/0 g ' f/O /ss tas)-2
324 = ass 6s*/.X-/0 J/00 0 f// JJi attes.)
JJo*aner

h| $'/0 //0 0 h P/A SJM*.?ss&f= /

EM r /o /200 3 l'//3 Mis-nig

[ 91 z-/o /200 y l'S//s c3-/4/

4 I ,% Z-/0 /200 5' P/ SM-Jud7-2c

Z-/0 /A00 S P2 JM Jue 7-/
1-/0 /Joo S PJ 17- AN67

Z-/0 /200 S A V// A9 7t/-/

Z-/0 , /200 5 f6 7'il -da/0/

Z-/0 /200 5 f7 X3H-NJ/9

.Z-/o ! /20 0 S P8 fa-aao9 .

I-/0 . /200 $ /4 , / 7*- 93 ti?/- A
.,

z

Z-/O /200 $ A/O 3M-J//6/-) . . . _ _ - . . _

Z-/0 | /2 00 5 21 // SM-Ji/ca/-/

Z-/0 /200 S f/A i3''-2//4/
1 sois-20a rZ-/0 ./200 4 f/ . us- m es
m-2:svr r

Z ~/0 , |200 $ fa , Ms- t'svi 2

Z-/O /200 & l'] \ pos-sesvri
-

PDs 2o5461

1-/0;/200 b PY s*.ft t.tc 9-3' *

e Ss4 -ass & 7.s

I-/0|/200 b PS ,sse . aim i .1
g

$JM = d/se ?b P4 ssa-ai.r y /2-/0 /200| fo/J-asfif
.7*- /O /200\ & P7 n> wir r

1 Z-/0 /200 $ f8 .13k- 92</7/-A
ro a asis]

'

Z-/0 /2C _O _b f9 . xais 21:19
; ns . tao 9-i

Z-/0 /dofp.h . f/0 ,sse .ra o 9 .t
ssss-Ji/*sa

\ f 2~-/0 /200. ~. b_ . f// ;ssi asiss-s

I$$N*)s/bi
$-\aR J /0 /,700 b f/,2 is.sW assol-/[

i
;'

!

,

I

I .

i

?
'

t

i

! '

.-

|



_ _ _ _ _ _ _ _ _ _ _

P
PUBLIC SERVICE COMPANY OF COLORADO~

Log Number d360
FORT ST. VRAIN NUCLEAR GENERATING STATION

- HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12,o

Form 344 22 4228
DATE

R EVIEvv8 R NAME
//?6/83rom d',49/f77

SU'7CN CON /FMf'0AA. HED TITLE

B. ITEMS INVOLVED
| INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION CATA FILE NO.
PHOTO NO.

3ffff fs4 fo4 fd S H E f fs

|
'

I

i I
|'
.

N IN ~ 0 M O N. TA L U M Pt/> M-8J 7 1s N 7c 6 4] f.
C. PROBLEM DESCRIPTIONS (GulOELINES VIOLATED)

A0 7ARY rJND LfdfMD S.2/reHf Nor MfEriNG THE dnNf/Gi/RA T/od of ERDA -76 -VS .2

_

I O. LIST THE PROCEDURES OR OPERATIONS THAT USE THE
| LISTED ITEMS IN A MANNER TO INDUCE THE OPER ATOR FIROR
,

1

|

|

l

:

!

I '

|

|
.



o

.O

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

I

i

| |
|

|
| i

,

|F. LIST THE CONSEQUENCES OF OPERATOR ERROR
I

t

|
|
1
l

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS
,

1

| u. OlSeOSiruON do oden - ne/ o,ner.hr Mrsd bidrals .WA r/i/Bd
,

!

!

|
,

|

1
, I

|
TEAM ACTION| .

| TEAM MEMBER $1GNATURE | DATENCN.C NCU RENCE

l
I |I

: Team Manager ! ,

! CROR Coordinator |
| t |

'

[ ! Human Factors Soec. ! | |

! enior Reactor Operator |S

' !
'

!



_ _ _ _ _

A - 2 #f kY
*

Clot fx.srt. 04r19 Nk NuMMn*
g p _ d $'

iaro uu,

. . /stL ..aAL .zsurs * PakrL any aw Nsoonc susrg?'

2-/9' . /0o f RLS:4241. f*/V Voo Y WP"Aa. Ra-932so-x

1-/V 10 0 3 . _' ._ _ Ra-43/t - A Z-/V V00 f t vP'/a Ris 9saso-sa!

1/V loo 3 P 7/1 v. Ris - 1312 z-/V foo S 95/4 Ris- 9Jast- 9

eio//aR11 RIS-93od. 2-/V Voo S P!s% Ris-9fa fi 7J-/V Joo 3 l

J-/V Joo $ P9//o E \\ RIS - 73YJ7 / 2-/V 90 0 f y Paba. Ris- 93aso -Y

Z-/V Joo S PHba t.~\\ Ris- V37-J 7-/o /o0 / Mt"3/V
h P7'2 ~'

/ r7-934/3
Z-/V Joo 3 Pi/3 % Ros- JII93 1 to too /

~
1-/p Joo 3 P V/g gis-atast z-to Joo f 6% P2. sstA3263

1-/V Joo 3 P 7/9 y RU ~ 73)y J ~ Z-/0 soo S P3 ' $$ ~o'ioY'$ _.
'#

~

Z-/Y doo 3 Pleka R % AU- Y6JJ/ f /o ioo f PY

1-/f 20o V P3/f 60 R U -93250 -/3 Z-to too f PS Pt-no9

I-/ V deo Y Pr/s Ris- 9sasa -2 z-io soo f P4/7 Mrd-/ __

7-/V doo Y P9ho y RU- 132r2-1 z-/o too S ff. 1 M-JL7/ .

2-/V 200 V Pn//2 s-a gu. 7 jag.a j.7o 10 0 f Pf xst-2233

1-/V doo S P 9ho E 9 Ris -932so-8 s-to too f Pio 1sN-;ji34_
l y i %t tr ,ta i36#

1-/V Joo S P N//a.t a fa 93asa 4 1-so soo f
, y. ,,;$ _* ' '

if 300 3 P//3 g.f pa- gas, y.so ,oo to yPj ;

&| f) . $|*i0't.
'

z-/V :soo 2 P V/6 i?n - 7331-/ 1-/o 10 0

1-/V 300 J P7/9 Ru- V4.t/A f-/O joo & P3 TM -nfa -2

1-/V 30 0 3 Picha, tea aasy z-io 10 0 &, py , ru-nsa-t
,

Z-/V 30 o Y, PJ/V E% Ra- 93a ri-V 1-Jo 100 6 | PS | rm usa-3
Z-/V Joo V I PS/4 Ra- 93aro -if 1-10 too 6| 14 | rja 939733

2-/V Joo Y P r/g na- 93asi / J-Jo ISD | lo f'fd | 77-i|72
,

J-/V Jo o Y | P 9//o y //s- 93w-J 1-/o /00 & , v f %o | Tr-H76
1-/V Joo Y* PM//3.1Ls . da-9sasa -V 7-io 200 / ,R on P/ ; XMs-1u62-/+

'

Z-/V Jo o _f_ P//2 E.O Ra 93asa a 1-so 300 t PA. XMs-tusa-/3

2-/V Joo C.x 3/f an-93w a z-/o joo / P7/8
_

1 -/4/ Joo S .f 7/2 na- 9. usa -? z-Jo 300 / P 9ho , fr- 93y19\

I -<

z-/ V soo S P 9/so pa- 93w-4 Z-to 300 t i y P M- XMs-/U42 -1.!

I .n1P/ xMs -nas a-/a
1->V soo S P aha. v sa-93w-r 1-10 300 A c

2-/V voo J Pi/3 m fa- 9soi 1-10 Joo 2 Pd xas-w&A - 8

2-/V Voo 3 P Y/4 Ris - wv-/ r-so soo A PJ XMs-tuba-V
I I

P!/9 Ris - 7]a y-1 1-io doo 2 PY XMs-/M42 - //
1 Z-// Vo o 3 *

IV Yoo J Picha. y Ra-Ja43 z-10 doo 2. )"f XMs-NJ42- 7

\ 1-IV Vo o V | P3/Y E-% RU- 11230 -d %-to 30o J. P4 XMs-W62- 3

| .2 -/V 900 y | PS/6 An -93aro-/ z-/o Aoo n2 s PI Yms /MLA- JO

lS XMS-HJ6d - 6#
J-/V Voo Y P7/V dn-93aso-3 Z-/o atoo d-'

. ;,eff XMs-MdM al2-/V Yoo Y f f9Ao dis- 932s1-f 2'/o aloO. J.a ;

i

.

.- .-



E4A/2;l . DHLK 1N37 Y I PsVEL bay BIN MocaLE ziert, *#

'

Csol 1-/0
'

f/0 Xhts-/U42 9 b 8| 2-io 300 4 Pio 1sH 9347a.'

'
G o) Z-/o ao Pi/ XMs-tub) i 6% 1-io 300 0 f1/2 fr- n 1/

00% Dio atoo a f/2 1MS //db)-l 6-% Z-lo 300 & P9/to tr- ti7f

% % Z-to aoo S P/ XMS */Uba-/s EM Z-so Voo J f//A cc Jda.

1-10 Joo S PA XSL-93364 Z-/o 40 0 ; P3/4 rr-aatoy

1-/c Joo 5 PJ PAL ///o-/ Z-so Voo a PS/4 1st-9sso8--
psy-silo-l

1-to 200 $ PV est ino6nenQ u bio you J P7/2 zu- 9saa t >

z-so Aoo i s"J" PT-///o E 3% z-io 400 J Po//a Ris -93asa-

z-to goo / P6/7 M TU-/ E-M 1-/o Yoo 3 P//3 nu-n.tg

1-io 300 5 i"? x1L -JJ73 7-to Yoo 3 PV/3' |

z-io 3o0 i P9 x)L-D35 Z-to 400 3 P4/7
b

z-io doo 5 '# o 71)/-Ja/37 y 1-to //c0 3 P/2/

y z-/o poo S P'VD 71-33/37 E 20 1-in Voo V _ ff/6_ cs-rea-
f5M* /s??

6*Q 2-Jo ;oo & PI rst arr z-io 400 V P7/8 c_rdegy

z-io Joo b PJ r$~i!!$
''

1-)o Voo U P9/to_ c t-2 d).

z-io 3oo 6 P3 TM-sis 3-2 \/ 1-io 400 V P"//2 e r- ici.3

1-10 Joo 6 t'V TM-sis)-l C-n Z-to Yoo f P/ sM .wro .

1-io aco & ! sf ru-ns]-3 _r-so Voo S PJ sa anro-1o

1-/O aco la P6 rser-93y79 z-so y00 f P3 s r-an io

f-/o 3o0 & P7st 17-i/73 z-so </co S P4/S xru-1

\/ Z so jo& 6 PY|so 17-//77 D/o Voo 5 J6 7st-Jaro v
#

0-()$ z-io | Joo / P3/4 Z-/o '/Co S, P7 ts"-i%ta

G 06 Pio ' 300 / P 7/8 7Y- 93V72 1-/o foo 6| PF ,fx ;312,

6% Z-/D 300 S l'/ .rsN-alt 1-/o </co Si P9 | t r- 93yy0-6

z-/o 3co. f Pd /st- 9336a Z-so yoo 5 ||0 sM d!!64-2
| psu-sio t 2 s

| z-/o ._ M_.1~. . . P3 est iso t-t P/o Voo 5 fil |SM->II& .
.Jh' ' $_ PY $$~!!ott 4 y 2-fo 400 5

, f/2 ST-Jillayz-io
| n 00-J /3.13

1 z-/o 30 1 _ _ S_ PS PT-not C-V1 Z-/c 400 lo PIr su oritt,o:
pu- usso-o

z-to 3o0 6 P4/7 M ra-/ 1-/o Voo Q P; leas.2,ssa.2

7 vio 300 S P2 xst-Ja&9 z-/o 40 0 & P3 %?5
zvo 300 5 P9 xst-D31 z-io 400 & P4 Fst-Ja/d -

h!L 'all?O */
z-/o 300 S : fio ran tai]s z-io 4c0 4 PS m aroro -a

' ''

v z-/o 3o0 S fith2 rr-aaiss z-io yoo & Ps ""*$,'i r ->
rsk- H!! o -J/3=1d-

6-% f-/o .30 0 to PI ns- is rr z-io 400 is P7 ansnto

1-so 300 o P2 ri'|||| 140 400 & P8 tsit-9392-
gor $ =anilo

j 1-io 300 & P3 TM -nst-a Z-lo Voo 4_. P9 i sois >issa

| 1-io 300 (o PV TM - sisi-) . pto goo & P/o I|N*a$$$.

' E$1iN!
''

|v 1-6 300 4 PS TM-ns!-3 y 1-/o . Voo & Pil t
,

:

- _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



- -

. _ _ . _ _ _ , , ___ ___ __ _ . _ _ . ._

. PANEL ' zxs74.". PANZL BAf' B/M Mocgl,E ZN3il " ___

*

ssN-Jit6Y*

c et .1-t'O. . sso 21/st-t t-to 6co 2 P 7/r rst- 9];o 7-3 g.5 L*

E w 1-/o af . 77-J2/e4 D/o 600 3 f"|i2 At.s 93360-n E h'l
L w 1-/0 SoO A f!!//.1 Ris-93 ara-n p/o foo J P!/3 Mu-yao G -op.~

E u 1-/0 Soo 3 fil3 MIS-//2 / pio hoo J PV/s

z-/o Soo 3 PV/S f 1-to boo .3 P4/7

1-/0 Soo 3 f6/7 .r-/0 600 .3 P/2 V
V Z-/0 Soo 3 f/.1 z-to boo y PS/$ es-/A.1 ffl

E *u\ Z-/0 Soo Y P//3 DJ65~-J263 Z-/o 600 Y f 7't c T- //A4'
0 |

Z-/0 Soo Y f9 15 H- 93 WS6-6 z-/o 600 V' J 9/m e T-2 A.1

z-/0 foo W f/0 xr 93W16-c z-to 6oo $/ PH/42 e r-iAL 3 V
z-so soo 'l PH rsk 93vsy-c c/o boo S f/ sa Jnse-2 c 40

y z-/o Soo Y //A tr- 934s4-e 1-to &co S Pd sM-Jus t-/ .

C-\8 1-/o Soo f f/ s M -a n 12 2 v 'O boo 5 f3 S T-st|42__ _

1-to Soo f fa sM-anra-/ 1-to &co S PWS M rx-1. '_:... _ .

1-/o Soo S PJ sr- Jura 1-to boo S P4 rst-pato1 . .

1-so Soo S PV// Mrc/-/ D io Goo S P7 tsN H220

z-/0 Soo 5 P6 rst-Jaiob .r-/o 4co S P8 FM-J2io

z-/o 300 S f7 tsH- //AAV Z-/o Goo S P9 17- 93V70 -A

.z-/o 300 S ff FM-92 / V z-/o boo 5 ; f/0 SM-an6.1 1
z-/o Soo S f9 yr-93V70-C D /o boo S f// SM Ji/6a-1,

z-/o Soo S fic SM-J//6 6 -2 Z-to 400 S f/2 .5 7- J n&.1 V

x-so Soo S fM JM st n66 -/ z-/o Goo b Pt | 'ss'| '|,'iir' G-of
# *

'

%( r-so Soo S f/.2 1r ,tus& z-/0, 6 0 0 | b PJ

dfC-% 1-/0 SCO 6 /*} #$3$.$iitt r/c | 6oo| lo f3 ,$$i$?'i|6' ''' '

,

l 90s. Lnff % \
j 1-/o 500 f.e Pt pos mssu z-/o ; 600, f.o f4' ; rst ,tato-3

'
a

est uuer /
oos 2.ssa-sussa 1 z-/o bool PJ .UL-)Mp S*),
po s.

.Z-/o .500 A P3... '

f11.-Ja/Y-3 Z-/0 400 6) f6 isYi$$-!100 YY ff.-1-to
34L * J1/72=| ' tess=Ji]Jo|

- - ~ =?' _ f5 JJL*dit y; .1 Z=Jo h00 , Y f| i six-iH/R.z*/0 $00_
'

ssN=Jit72
.r-/o Soo 6 P4 ssx-aura-t z-so kcoi 4 | f8 , r.sH- 93rso-x'soss-anaq xoa-sure

| z-/o Soo 6 f? tw nif.s. z-/o | boo & i f7 xoa auso
su aam-i

\ .Z-/o foo b OS XSN* 93470 -c z so 400 0 i Plc :sss aata-J.\

tots *Ja?R '4sL =dH4J * /,

z-/o Soo b f9[ woos 2ross I-/0 g 6c01 6
.a

JH 'ssa s'issa lO

|ssx .tus.nist-aajy-t ; e

| .f=/o 500 $ PIO /sL-aajy-a F /c -(900 & f/a :22N JH&a -/ Y
| ||U'||tt,1a x-/0 70 0 J. | f'/.s rz r-is C-6r-/o soo & Pn

su sm.
v. 2-/o Soo & fl.2 I sso-a ns s -I 1-/0 70 0 a }"S|b }dd/d,

E-11 z-/o 600 a | P!/.2 ec.2da 1-/o ; 70 0 .a f 7/8 ; es-aze
E-51 1-/0 400 1 PJ// 7r-aato.1 1-to ' 700 2 | f'!/42 | cc .2o V

E-Y1 r so boo ,1 . PS/6 zst-9sao?.V 1-so 7ao 3 ' ft/3 | Mis- n/S' E-9h
_

|

_ _ _



._. .-

s A Nf/. .. h 4f ZNsr/. " PANEL., BAV Gid MODULE INsrVf
'

Q 3h Z-/Q_ f/f MtJ- c/f' D/0 900 V fu 13/ U97 E-As
Z-/o

._ '/dT/7 Z-/O 900 V h.2 ut-3M3 E-M
y 1 /0 70 0 3 P/J E117-/0 900 f Pf xsH- 93YJ4 -4

6A\ 2-/c 10 o Y P//.2 77/rst-/ Z-/o 90 0 $ /*b xr. 93ef6 ,4

Z-/0 70 0 hl ?3 !!$.$$$$ b/0 96 0 $ f7 x3//- 93VSV-J
z-so 70 o Y PV XDsy- 93/33 Z-Io 90 0 5 PE Xt-13Ys4-A
.Z-/0 700 Y PS / ash-93/jo Z-/0 900 $ P9 13N 93Vf 7-A

z-/o 70 0 Y P/o 7b34 d2/03 Z-/O 90 0 $ f/0 gr-9]Vf7 A

z-/o 70 0 ' V fu JJH-J.199 Z-/O 900 5 f// x2N- 93Vff-A
y 7-to 70 o V 9/2 tsL- 3/d V y Z-/0 900 C. P/2 17- 91Vis-A _

C-31 1-/o 700|S PS XsH-93Vfd-8 'C-01 D/0 A900 at f!|.t. oe-ddl

700 | S P4 xr- 93Vf4 -8 1-/0 loco A. f3/f tr-a.t/c) _.1-/o

J-/o 70 o S P7 X$N- 93VSV-d f/0 10oo al- PSffs . ./34-Riac2 .2_.

z-/o 700 S P! xr-93Vsy-d f /0 1000 ol P7/8 /ss-1. ras-t
Z-/0 700 5 P9 XJN- 93VS/-a sf Z -/0 1000 .2 fil||2. //3-thst-/0.

700|S P/o xr-V3vs?-d |E ho z-/0/000 3 f!/3 M/3 -M/S .2-/o

Z-/o 100 0 3 f4/5.r- to 700 | S PN Xs#-93rss-8
|

.._

sf r-/o 70 0 ' S P/2 tr-939ts-8 ! Z-jo 300 0 3 ft,/7

E 33 z-/o 800 Y /52 |$$.$?$$ .y z-/o 1o00 3 f/2
1./o goo V PV/s an/-/ ;Ds'z io poco y ps/s ' cs-wi

f ' z-/o loco V P7/t er-seraz-/o too V Pb ross- 93/39
r-/0 goo V P7 so3x- 93/3/ : r/0 1000 V f9/io ', cr-Jsi
z /o 800 ; Y Pio ron .uior | yt F/0 1000 Y Pit //2 | cr-idu
z-/o 800 V f// tsH .uf9 is.m 1-to:1000 5 PI i sa-diar a

1-/c /000 | 5 P2 Jn -an69-'V .Z-/o 800 V ha ui-sar

Z-iGjoooE-M z-/o ; .560 _.a. . Pi/a r< r-a s f3 | st-ans 9

1-/O ' 90 0Q :- P S/6 cc-/s r-/D | Jaco i PV/r 77/71/-/
,

1-/o 9eo. _t a. . . P yr es -au
.

.r-/0iioco 5 Pb , rsi-aaior

| |1c00 5 P7 tis-naat9' 0 .2 Pi'//2 cc .u%' Z-/01-/o 0

\ E.%Q 1-/o 90 0 3 P!/3 Mis -/// 9 Z-/0 '100 0 $ P8 FM-22/i'

1-to i 900 3 P V/s I-/0 J000 5 f4 X T- 93 Y//-d

z-/0;900 3 Pf*// i .Z-/O loco f Pio JM - J"63 -2-

x-/0 ' 900 | 3 Pld | z-/o sooo S Pil 3M -2"414v
IG-38 r-/O | 900 V P//.t 7777s/-/ v Z-/0 1000 S P/,2 sr .tues

- us-93rve l soa-ana r
1-/o 90 0 Y P3 us ner/ ' uZ-/0 / coa & PI ur- riiers.

i pos- asss u
i

Z-/0 | Too [ 4 Pf xoss- 93/3A i .2*-/o 100 0 6 fot Pos-3SG A .. \

;

ens aise-s !

Z-/0 i foo Y PS xoss- 93/.29 X/0 . /00 0. . &. f3 oos usm-a .
t

V Z-/0 . 900 Y Pio |ron .r.tlo/ pe2-/0. |10oO fo. PV FJL -Mi/-3|



.

-

- -
wo luool l. I m \=:::::,

D LE ZNsrf." fAAIEL BAV Bld . Mo0uLE TNSTR,#*

j /Nfl.
- % JJ&*ats69=i fJ4 -;J s].p

C-H ?-/0 m .rin.9 2 G42-/o //o Q 4 Pio m. uaa a'
.

z-/0 .[ _ _ _
Pb $$x"','ui$r-i z-/0 ||00 & pil $$1.'$i|}.5

' '

1-/0 1000 6 P7 $|1|!!r' V 2 -/0 ||00 & f/2 ||'*,',',''f-i'

f- /o joCQ b fS X3H- 93V7/ B C M -/o /.10 0 ot /*/|2 cc-gyi
Xois J u ft"

1-/c joco & P9 xons-ysv Z-/o /2 0 0 a.| P3/9 7r-s. ist
f14 .8)H /

1-to 1000 4 P/0 m.aau a 1-to 1200 2 | PS/6 m . 9sa oy..

Jst 'a//62-s
Jw .rus.r-a r-/o uoo 2 P7/g sia. 9x o7-i1-/o 1000 lo fil

sf z-/o 1000 & f/2 $$$$"Ys-/ V z-/o /300 A | P * '/12. ta-933so-,

C-OL Z-/o //0o c2 /*2|Y 77-JJ/oj~ E111-/o JAco 3 i ft|J M/s- n/8
/ "//2 t?a- 93.a rd -so 1-/o 1200 3 fyts#

cos .z-to //00 J

E3 Z-/0 //oo 3 P||3 Mis -N/7 Z-/O j)oo 3 * f6/7
1-lo Hoo 3 PY/S v Z-/o /200 3 ft.2

Z-/O Hoo J P&7 N12-to /Joo V P S/4 . _es.-isj_ _

y Z-/0 //00 3 P/2 2-Io taco Y P7// .cr-tissa.

Ealo r-/o ' Hoo V f9 Xs#-93Msr-e X-M jaoo Y f9||0 __s r..rsj _

z-/o Hoo Y fio tr-Ovsi-c Y 1 -/o 1300 Y ft%2 e r-ut /|
\

z-/0 //o0 Y ft/ xss 93rss-c R-V11-/0 /.20 0 S P/ sm -a ns1-2
|

v z-/o //00 Y P42. xr- c yss-c JVo Goo 5 | fot su -Jus 7-1

G ols z-so //co S Pt sm.just> f-to taco 5' p3 |sr.aus7
t*-/0 //0 0 f fa SM Juri-/ J-/o /300 S f'//s ' M rd-/

1-/o ||o0 5 P3 sr-assis f /o t20 0 5; f4 m-asioi

Z-so ||o0 5 PY/s ar</-/ 1:/o 13 0 o 5 i P7 | xsy iw9

Z-/O //00 $ Pb rst JJ/oJ" f-/0 13 o0 $ | f$ | FM*).209
'

; Z-/o floo 5 P7 XJH*/4?JJ 1-/0 /3o0 5 h f$ ' f r- 93 V7/-^!

E $ f fio JM -J//6 / -Jf-fo ||00 5 PS FM -JJ/3 Z-/O | );,lo o

Z-/o _)|OG '__ $_ f9 X7- 93V7/-C Z-/0 /200 $ f// JM JH61-1

f-/0 _1100 h(k Plo sM o2//ds*.2 2-/o /200 $ f/2 3 7-;;j$ I

f-/o il00 _S f/! sm -? n6s-/ J-/0 000 b fI '||'?$$$$-

I 9cs-a m 11
1 Q f-/0 ||00 f f)2 J 7- J//AS" Z-/o Moo (o f,Z pcs. 2,m .si

ms..r/fa f 90v aisws-n'

G 07 1-/o'//00 6 Pl ax u,87 z-/o uoo b P3 p a s- 2,s a.s

1-/o llo o is f3 z-/o 12 o 0 G fy rit -a.ro 9-3
1o/J 2//13 JJa*2 H61-/

f-to //o O to P3 xoi, ,ust 1-/0 1300 to PS sis- ,u s 1 2

IIM Jssto?\ to PY s st .rau-3 ' 2-/0 1200 to f4 ' six-a ric,7-i'

Z-/o || 0 0 c*

SJL*.tNyi=/ IDog-J/j/q|

| f-/o llO o lo fS sss-an ti-2 f-/o /200 4 (I ny.iury

f-/o ||o 0 h flo $$~$is?-/ _f-/0 /Joo lo'' lS Xsk- flyp A
#

.Z~-/o i10 0 to PI 's#$$~'b!$s ,,l"-/0 /A0o b f9 Yohf79
.2~ /o 110 0 G f8 xis- 93v7/-c . Z--/0 /200 lo . PIO s"rT-aHo$$

% f Z'/O ! l/0 0 lo f$ $N-$!i$ $~/O /200 b f|| $__ t,
,

;



.

PUBLIC SERVICE COMPANY OF COLORADO Log Number c)36/
FORT ST. VRalN NUCLEAR GENER ATING STATION

HUMAN ENGINLIERING DISCREPANCY EVALUATION
HEDE 12.o

Perm 344 22 4228
QATE

REviEwsm NAME
7|2 7|<V3R0A/ Gi 9RE77~4

A. HED TITLE 89'EMNO5'f/CN'
bY h

[' ITEMS INVOLVED8.
INSTR UMENT

ITEM TYPE NOMENCLATUR E LOCATION CATA FILE NO.
PHOTO NO.

Sif .Sf A 4/ A rf 3 / r f f

I I

I

I I

I

i l I
e

f
'

C. PROBLEV OESCRIPTIONS (GUlOELINES VIOLATED) ToS8/ F fa/' fr //S S/Nd D N/ F O^'i /4'J ' A
''6

thei J.n' d n
CA DCf*1 A'e 7 JMo <J #spetA* PepFMiv' ( Z-/0 Ae 3 reGG'!F 5 w.n Jis s"tes we sw r.s

ad MiO N E fesino9)

D. LIST THE PoOCEDURES OR OPERAT:CNS TH AT USE THE
LIS*ED ITEM 3 IN A MANNER TO IN3yCE THE OPERATOR ERROR

.



-

.

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

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OMIONS ,

_

|

* De F*e k/* t/4 /nnh/wf3 NY $lN$
E. DISPOSITION mL |df) * Af2

r '

i

|
1

|

4

j

1
-

i TEAM ACTION

| TEAM MEMOEM SIGNATURE f NON.C NChARENCE DATE

!
.

! Team Manager !
3

' '

i CROR Coordinator l

I |

| Human Factors Spec. | !

, Senior Reactor Operator j

.. - _ _ _ _
- . - .



_ .

"C/lDR Tus7/t. Dgra fiir s/uns6b ~
-

.

lfg o - C 6/

IAN/L B/f' MobMLE ZNJTA. #O

1-/o loo Y- . f3/9 G-Ol

1-to 300 / P3/9 G-of
r-/o 400 A P//a ec -282. E-35
Z-/O Yoo y ff/fp CS-/82 f$O
f-/o Yoo V P 7/8 C T-|BRV

z-Io 400 V i% c 7 .us2

1-/o 40o Y Pit //.1 er-/at 3 y

2-/0 600 J. P//A CC -J/2 E-37
Z-/o Goo V I l'f/4 c3 - tal.2 f-AA

|

f /c /200 / i l' 7/8 d T- /Ady

X-/O Goo V i (29/so c 1- Jag

Z-/O la00 V l'"//.2 C 7- /AL 3 l \/,

'
2-/0 700 | 2 th/A , rs7-/d | C-2 Y

PS/6 I e c-/d |Z-/0 70 0 l J- '

,

'
P/o 70 0 J i'7/S , es-J 2.8 |

i r!/iz i cc >g , y ,,D/o , 10 0 J o

5 //.s-//.23 | D '/AI-so | Boo 3 .

.r-to'j 90 0 |a Pi/a nr-/s | ;-3g. .

|1-/D 900 .2,. PS/4 cc-M
'

Z-/O | 900 ,1 P//f cs .2 2 A,

f/0 , 900 , al P"/s2 . c e -> A v
7-Io /000 | ,2 P //.1 cc-Ja/ C-C9'

Z-so . /00 0 ' V P s*/4 es-id/ f25
f-/o , /o0 0 , Y P '/P c i ion.z.

I /D 1000 y P9/so d T-2 8/

1-to , looO .V. P'V/.2. 47-/ds/ i \/

.Z-/0 , /20 0 oh' P//J. c c -J As C-Cb

E-972-Jo ^ !? oo Y f34* CS-/At |

I-/0 ;/2 0 0 | Y P//f c r-idea

X-/0 /2 o o | V P 9/' > C r-> Ai

Z-/o 1200 $Y f'!//A c T- /42 / V
!

i !

!-

l
; *

+

t

t t

6

-9



o

PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VAAIN NUCLEAR GENERATING STATION Log Number 0302

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

Poem 344 22 4228

MEVIEWER NAME DATE

A0N $AAAf71 7|)7|S3
--

A. HED TITLE It''/ 74N4'EM,

h
[ ITEMS INVOLVED8.

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION CATA FILE NO.
PHOTO No.

Sif Sffddi?ff SNfrr

I I
(

I

C. PROBLEM DESCRIPTIONS (GUl0ELINES VIOLATED) Ad$e - 8</T r w A. Orc h Sm<st No rawe rnwod

Posiruw.

l

O. LIST THE PROCEDURES OR OPERATIONS THAT USE THE

| LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR
1

|

i

i

_ _ _ _ _ _ - _ _ _ _



,

I)

E. SPECIFIC CPERATOR ERROR (S) THAT COULD RESULT FROM HED

!

I

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

,

I

d1/)ha|1f o rw h)t> A n Ya/ |m n!t | AD t?f"O d Y~ // $dLt, 0ISPOSITION

we Th - AAR - / /d- A ff" UAN $~/||Al Orm~ by Assshrof.5

Eo 4, Joo 4 S/2sd R$' # rMat
'

i 'a re / O L on 404 e
-

!

!

I
,

'

!

! i TEAM ACTION

I | TEAM MEMEER SIGNATURE | CATENON C NCU RENCE

I i !
i Team Manager I

*

! CROR Coordinator i

|| Human Factors Spec.

Senior Reactor Operator i

| i I,
: ,



*
ctort TRnt. D A rA Pu thMpe3

>

MED -01b3-

//NfL BAY. BleL MonuLG ZNSTA."

.r- Jo Yoo at ff/& ISL- 93.208 - S/ E-5S
z-/o Veo el P 1/8 ZsL- 93.2o8~3 E- 56.

z-/o 400 'l ff/4 C S -//3.2 [-20
.r-/o boo 2 ff/4 ZsL - 93.10 7- 9 E-h n.

1-io Goo 2 P'/8 IsL - 93.10 7 .3 E-51

Z-/O 400 Y /S/6 d S - M a2. 5*h
Z-/0 /000 o2 95/4 Z.TL - 93.3 08 -A C-O%

z-so 1000 at P1/2 1st - 9.s.1 o 8 -1 C-o%

Z-/o Geo J PS/0 Zst - 93410 7 .2. C-0%

1-/0 /doo ,4 f1/2 1sL - 93.1 o 7-/ C-oG

Z-/0 | /000 '/ f Q ' C S - /t3 / E *W,

Z-/Oh/.200 Y f-?b b C S-/*4/ E'b
i,
i! -

| 8i -

I !
*

(

I f i i
,

! j.

|
,

4 %

|

1

._

m M&m++

0

e

!

I

! +

! I

|
. .

.

t



- __ ______

.

PUBLIC SERVICE COMPANY OF COLORADO
Log Numt>er OJ g, 3

FORT ST. VRAIN NUCLEAR GENERATING STATION

- HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1 f J2,o

Perm 244 22 4229
QATs

naviewsR NAMs
7b6/PJ/0W $499f 7~7~

A. HED TITLE SW/rh7/oA'
,-,

nab -2'

f ITEYS INVOLV'O.
.

INSTR UME NT

ITEM TYPE NOM ENCLATU A E LOCATICN CATA FILE NO.
PHOTO NO.

Jdf S//AAA7f 1Hff7_1

|

|

| | |

| | |

| | 1
'

I

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) /E#ENA JwereA's .r#0ed No rase r/ev ed

903/ried

|

|

|

0. LIST THE PROCEDURES OR OPER ATIONS TH AT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

|

|
|

|

|

|

|



'

_.

E. SPECIFIC OPERATOR ERRORIS) THAT COOLO RESULT FROM HED

-

:

1

!F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

|
6

i

.

|

!

hf' l. OlSPOSITION Yn At flen - Adb 2,Dera f 11 4 (AA 1 $ /

;

!

:
.

|

!

|

TEAM ACTICN
CATE

; TEAM MEVSER $1GNATURf NCN C NC RREN E
i ,i

! Team Manager i !

~

| I

i CRtiR Coordinator
'

,

i Human Factors Soec.

I Senior Reactor Operator f !

I,'



c. Rot. ItGTR. DATA Fur'

.

~msser /- -

6D OW'

-.-- - . - - . Y.". __

.MNL'L.. 8' 2 MJT/. " - l'MfL BM B)AL nocuit. zusts * _'

33L=4HA9-/
Z~/0 . . 1 I. . . . on z-/0 Vou 4- PS sst-aino .t

2-/0 /. k% pt- 93343 Z-/0 40 0 4 f6 ||5'a'|i -)
'

PJL.iio t./ sors 2naa
1-to jo o S P3 pas.uo p-1 1-/o </co to f7 unaigo

1-/0 loo 5 /Y fis neg.i 1-/o 40 0 4 PF tsx-9sv/o-a.
VooS*2/iko

z-/0 too f PR X3L -JJ 7/ 1-/o '/co 4 f9 sons-2nSA
fsL =aala*l

Z-/o lo o s P9 xst-Jass 1-/0 */co br Pio swassa-a.
23 L-JH64*l

1-to /co 5 PIO y rix-aa/36 1-to Voo 4 ft/ swanss a
rsM rtib JsN= 39fts /t

1-/o loo lo fier% ru =nia v z-/0 yoo & //a n -wov t
rs--ura

z /o loo b fa.Gr% ric ura. E 21 Z-to soo Y P9 xsa 93vs4 c

z-/o 10 0 4 P4 6't3 rJH 9347J s.21 1-to foo Y f// xsH-93Vsv4

z-/0 a7o o 3 R OS c.-R Z-to 300 5 P6 73L-22104-

J'/O e200 f f) b %S XMS *//242-/S C-8 Z-/o Soo 5 P7 XSN* //dd y-
goni=21330

Plo elo o S P.1 13t- 933s v ovo z-/o So o 4 fl . us-u^ranm.ai7Fv l
z-/0 o?o o f f3 Psi siso-1 Z-/o so o (.a PL -s u: n ev s .

fy m . fire.) P Os = t t9'5*2 9
Z-to a?oo S PV pis suo u m o .zs/o soo 6 P3 .- pas-nsn:1

1-/0 c10 0 5 P8 Xst-a273 z-/o soo |o PS! rsL-aaie L.
21L J1914-1

1-/0 aoo S P9 13L .ta3.>- 1-/o Soo lo ff ssuw ra-a-
$$N-all?2

I-/o ala o ; $ P/o \f TJM=Aa/37 z-/o Soc Y f6 JJH att/L*l
r 1993 -anay

z-/o doo | 4 p/ 69 r,s,p - H ? y 1-/O Soo b f7 usu-mta,-u r r

Z-/0 200 6 fa. 6% r'$0|||$ Z-/O 500 & PE XJN- 91470 -C
sou -sun

z-/0 a200 & P6 6% rJN 939/9' Z-Jo 500 b f9 sea-anst
IsL-aa/V-l

z-/o 300 ' .2. C-03 Z-/o soo lo Pto
|swsair-a.sseauss-r

z-/0 3oo i P/ 63H 1sH.Ja3: 1.to Soo 6 fII /w amo4-A:
[ 153M-An64

z-/o 300 | 5 fa XSL-933s2 y 1-io soo b P12.
| sax-arras-tism * J/e t a

1~-/o 3co f, f3 rsL.not s Gao z-/o &co S P4 ' TSL-Jatoa.
92M-iseR j

1-/0 300 5 PY
_

puwo r ursac) Gao P/o 600 S P7 XSM-HAda.
2osa -disab

[ Z-/0 300 A PS. 1sL-aa&9 G 09 F/o Goo 4 P/ un-inte- -

| z-/o 3o0
'

.Pf. . Xst-2a3/ 2-/o boo & Paz
rod anto

1-/o Joo 6' f/0 y isN-Ja/3s 1-/0 600 (o P3 son-sitso

Z-/o 300 6 P/ s 81 Nr".~|||.f 1-to 600 G PY rst-aalo-3
us-2nst trsa.in,

Z-/o 4o0 & Ps* ssi and t-a1 Jo 300 b fo2. ru ur,
32x*2/M,1

Z-/0 3o0> b f6 y rsy-934sa, 1-so Goo b P4 nu-ane t-i

Yoo |.
,

voisMuaat

S PA CAS 1st-22/oy z-Jo 600 $ P7 n * ntis| z-/0
Z-/c Vooi f P7 c.n ysu-naaa. I-/0 ,oo o b PV son- 93V7s i+'

aa-anaa to'J 2H7Y
Z-fo Vo o '; 4 f/ C-G a y. nits X-so Goo 6 P9 xou-anto

'

pos. gg gge -g f)L*d2/0*/

V00 |t 0 Pa2 pos 2:no-a Z-/0 $CQ S_. - flo Fw aaL*-A
| . 2-/0

pa s .aiiv e.1 ssL-Jnia-r
z-/0 VoO & P) 90s- a oi41-) Z=/o boo ?|| 33VAH6d-A

JJN-ANdJ
D /o 40 0 , 6 PY V fst 22/2-3 Y Z-/0 boo 0_. N swansa-1.

. . . .. -

_ _ _ - _ - _ _ - _ .



- -

-p
.. .

W
_,_ ... - - _ _ _ . . . . . - . _ _ _ _ . .

s ANfL . 2 JNsrf. . PANEL BAY B/M . htaDULE INJ7L .""o
ne nyes asL-s ei

E y f-/0 12o 9sys.L Gli I-/0 /00o 0 fM Jsa* alt 63 *a
*

31M*et//6)
P/c .. . ' _ _ .1c'4' 91/33 C-u Z-/0 1o00 b f/A ssu-asses-! .

1-/0 70 0 9' ff MDJN- 91/Jo Q % 2-/0 J/oo Y f9 13N- 93ess-c

2-/0 70 0 Y f/0 m.ts Jaso) E % Z-lo Hoo V PH 13M-93YSS-o

JH NJN-Jd VS (7-Ob Z-/0 N00 $ fh TJL - ad/ofZ-/0 70 0 Y #

V Z-/0 70 0 V NA UL- 341V X *D N00 f P7 xsH- il.ta3
gois .raa9

c3\ I-/o 700 3 95 139-13913 4 G'01 P/o Hoo b fl . xsx- titti

C-al Z-/0 70 0 S 97 XsN-93R$YO J-/o //00 & fa
tDis .nsit) -

(y\ Z-/o 70 0 f f9 X3N 93Vr>d D/0 H00 & f3 xDis-durf ..

c at 1 /O 700 S PM xsN-93rs.ee 1-io n00 4 fy ni-aa!3:3
Q.g Z-/0 800 Y P2. xsp.psey,o 1-10 H00 & ?f as e .a tt1/-/xsk 93rr su. nsors a _.

3SN-Ji/1/
P /0 S00 V. f6 1 AIM ff/J V X-/0 J/00 h. . f6 JsM aritit / ..

1DM aAlaJ,
1-/0 800 Y 97 rass- rri.ri 1-/0 noo & P7 -- s w m. , .

-

1-10 goo V 1"/0 roa-aamt 1-/0 n00 4 ft ! . 1.sh thvN L.
z-/0 goo V PH Xss. tap 9 y-to !!OO & P9 _ .. 10$ -

ps L -a. tis-/

y 1-/ 0 200 V f/A XJL- JAa,$- 1-/0 llc o to Plo ass a.nis .t. .

tre- n erg
23s asiss.t .__E*;n Z-/0 90 0 Y /*3 xss-r.s orsi 1-to //co 4 fit ssi-airst t
ssN-aithJ-

Z-/0 90 0 Y PY xosH-93/J.1 \f Z-/0 //00 h fl). 33+4:16 5*/ .
I-/o 900 Y Pf yags 93/J9 n-@ Z-/0 /Joo S P6 114-2 2/01

1-/c 900 Y f/0 7asL-dalot Z-/O /J00 f P7 11N NJ/9
| gpis aisJs

| Z /o 90 0 Y PM t'sH-J.19? Z-/0 /Ac0 4 f) . nx- sists
#o S. JefYT i!

\f ZJo 900 Y 0/A fJL-3.423 P/0 /200 6 fa2 |''es->rsvt2
. pa s.g o svi-*

|
> Q-% Z-/0 90 0 S ff 13M.134fd-A Z-/o /200 4 l') | po ra.sti 1

r-/0 9eo f P7 N N 93 rs+'A . I-/0|Jaco 4 P4 | f>i-J209-J
as -a us 1-1

0I 1f ;3ss $1/6 7 .t.2-/o 90 0 $ /*9 fjk-fj $0 7- A Z*/0 /200 &
JJN st'/6 7

\/ Z-/o fee _ i.K P/L _ M /-93rss'A Z-/o /200 6 Pb |31" asio 7-/
. | sois -aisisE -% Z-/O /000- - Jf6 _. 712 -A.2/o] Z-/o ./200, 4 P7 ax ia!!

E- % Z lo /00Q
~

i f.?_ tSN //ekt/ Z-/0 /doo & 08 XJN- 93 VI/~ A'

ron,vs.n! |yois,-asi13c n 2-)0 loco 6 f/ ssN-siirr y /c /Joo G f9 i ,o,.-aos19
jrft .r.a o 9 -/eos aissei

|jjs e3//4***/Z-/0 /co O fr PA pos- aas s- s 1-/0 ./200 & f/O fs4 a204-A
pos.kss %-\

f /o /Co o & P3 eos us+a 7-/0 /Aco 4 fil 'sss aiisi .-,

;3sM =atib /
Z-/o /000 4 PY rst .?Jit-2 v' Z-/o JA 00 G fle2. issM a>>0/-/

554 *d//6 9* |\

| Z /0 loco b PC sai asist.1
ssa .ws9

, 2-/0 1000 |e )*6 ssM 41/69=/ .

! 101s-a1321
1-/0 /060 4 P7 xsa siirs - |

2-/0 /000 6 PS XJN-139/M . - | -

2-/0 1000 b P9 Yo?a$t. . |j
| rsL , tats a ;

| V 2=/0 )000 b P/0 pst-aasi a . s - __.

. _.. ,

|
t

_ _ . _ _ _ _ _ - _ - _



_

- PUBLIC SERVICE COMPANY OF COLORADO
' FORT ST VRAIN NUCLEAR GENERATING STATION

Log Number d ](, t/

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12,o

re- ssa ss ene
CATEnaviEWER N AMI

/?od GJR96 T T 7b4|f3

A. HED TITLE IC ' ' u cN VEN T/oM

[
/' ITEMS INVOLVED3.

INSTRUMENT

ITEM TYPE NOM ENCLATU R E LOCATION CATA FILE NO.
PHOTO NO.

Sff SEA 4f4TE SHEf f

!

_

.

I
(

'

|
.

C. PROBLfM DESCRIPTIONS (GUIDELINES VIOLATED) NO @// rel uut Ass #-Ba r Ted sac rews Evvenc#

//MofnMfD (SJ -hors-avrr u rs rxf 11M1)e

$$ J. S == :- & 9to f
/ /'

|

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

|

!
|

|

|

|

|



.

E. SPECIFIC OPERATOR ERROR (S) THAT COULO RESULT FROM HEO

|

t

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

|

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS .h

h'Y & f M QW
W 2Awa % 'i_ L / m J a A v e "

'

/ /
- N

BA/) hob Y$f1|AfY dL||0 /) * Att b 6,D t /d f W $@l. DISPOSITION

I

!

I

i

I

!

TEAM ACTIONi

f CAII
{ TEAM MEMEER SIGNATURE CN C NCURRENCE

1
(

|
i Team Manager j !

| CROR Coordinator f |

! Human Factors Soec. f

) Senior Reactor Ooerator h ,

| |



i 'CROL T Ndit,. DATA Fit.E NuM6ce
HED-03M

as

' /f4 BAY Bld- ,.MODUL E ZWJM " fANfl BAY BIN htaudLE 1NS TA. "

Z-/V /00 .J. . h/|3 RA'l An -4d/d E-ty 2-/V Veo S tS/4 M-93,ts/-91

Z-/V soo 3 ?fV/4 Ru- 63/V~2 E-IV J-/V +'0 0 S i"7/8 43 932ss-7

z-/V foo 3 P1/9 Ra- 73/a E-I<l 2 -/V Yoo f t'"//a. gis-93aso-V

1-/V too 3 /Johav An- 930a N 1 Z-to Voo c2 P t/z cc-Je2
Ps/ .20 0 3 P //3 % An-3//73 F57 J-Jo V00 J P"ha- AU -93.ari-il

Z-/V Joo 3 PV/4 Ru -J/as/ ;E.%1-/O Soo D. Pitha en - 9.ur,; -n

P/V Joo 3 P7/f Ra-/JAV-2 'E57 Z-to 660 a PII.2. cc..tsa
s ioba bJ- 46a// M1 Z-to Goo a Pit //.2. Gn-91asc-itcI-/V Joo J v

7 /V Joo Y PJ// s a na -93.uso -/3 | C-21 z-/o 70 0 a P"ha cc -as

Z-/V doo V P7t Ru- 93as.a-a NE-b1 1-Io 90 o il Pn/ia : cc asi

b/V Joo Y >" 9//o du-9]asd-/ C04 Z-/o /000 J- P'/z cc-ae/

1 /V Joo V P k//.2v Ra- 73.,es .t c-09 D io /00 0 J f "/iz da-93ar/-se
Z-/V 200 / t' 9Ao EAL RU- 93.asc -2 6 % Z-se /000 ? /f/6 cs sol

Z-/V doo i fI/h.2 eat bs- flasa -6 ! C-ot I-/0 /100 J. P"//2 fa- 93.tsbio

I./V 30a 3 P //3 kr- An- 0a/3 .Golo I-/o /Joo a P'/.L cc-Jai

' Joo 3 PV/6 An /Jas-/ c c 6 1-fo /200 2 P"A2 Ek- 932so-to-

300 3 P 7/9 Hn - Y6ata , H1 Z-so /Joo Y PF/co CS-id/

Z-/V Joo J f'0|/4 da -aa /,9 | 3

Z-/V 300 +! P3/V Es nn - YJ.t s/~ V | | |
'

DJV 300 ,V PS/6 fa 933so-// | !g

51-/V 300 y P 7/8 | Ha- 93 ass-/ | |
z-/V Joo Y P 9/io sa- 9sast-3 { ;, ,

I-/V Joo Y P"//a Ru- 932S2- V I | hv

I-/V Joc |C f//.2 E-s en - 93asa -/J. I |
z /V Jco C PJ/V fn - f3d S/-/d i | ;

Z-/V ' 300 f - P %/ . HU- 93asa ~7 | |/-
,

!
f-/V 300 $ ,,,.P 9//o 40 - 93aS/-6 |,

| Z-/V Joo i f PHba Rn- 93aS/-i i I' '
v , ,

Z-/V '/o 0 |3 P //3Mri EU - 930 / | ; ,

IZ-/ V Voo | 3 P4/4 AU -63/ Y-/ |q

z-/V Veo|3 /* 7/9 { da- 732V-/ |
'

' '

,

Z-/V Voo |3 PJ0/%. do-Ja63
, ,
I |Y PJ/V M RU-93ase .2 |j Voo '<'

/ h Voo |V >"S/6 dn- 932s0-1 |
5 ('

f7/9 A/$ - 932 50 -31-/V 400 . <
, , ,

Z-/V Yoo { V P 9|/o P/2 - 932f/- 2 | .

i

Z-/V Yoo V f "//av fu- 93aSo-f ; ;

Z-/V i Vo o , 5 } ///.2 6-I<i d n - 93 a f o -/.2 | | | g



I

PUBLIC SERVICE COMPANY OF COLORADO ~Log Number d.f6 3 -/
FORT ST. VRAIN NUCLEAR GENERATING STATION

' HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

rem su.ss.szte
DATE

M E VI EveE R NAME

7|ed 7 |2d$ 0 N $tG A A f 7' f
-

-

, , . = = "
A. HED inTLE 5"#/ 'M WWENM M

f
'

[ ITEMS INVOLVEDB.
INSTRUMENT

OATA FILE NO.ITEM TYPE NOMENCLATURE LOCATION g
| PHOTO NO.

PMNfL dM / jim MON L6 LN3fA. *
C-09Z-/O /000 L Pi% AeNE

[.O(p
Z-/o .';to o _2 j'% Aey;

I !.

I

I I
i

i I !
' - |

|
,

I C. PROSLEM DESCRIPTIONS (GtJIDELINES VIOLATED)
J#d<W rm'; 2/C # r5 e/#E Nnf #s @ /o 4t 4)1

\ ft/ N C 7''o N

|
|

,

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

|
|

|

|
'

_._

1
I
t



>

E. SPECIFIC OPERATOO EQROR(S) THAT COULD RESULT FROM HED

F. LIST THE CONSEQUEhc1S OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

t. DISPOSITION / mas. |d A n Y J |d b e | D e f* Nd=UE*| U$ffYYS|}}}$
f f

~

i

|

|

.

!

'
i TEAM ACTION

! CATE| TEAM MEMBER StGNATURE NO C CUAAENCE

I |' earn Manager | ,

i i i

| CROR Coardinator ! !

fHuman Factors Scec,

. : ,

! Senior Reactor Operator | |

! i
!

-- - .- - . _ _ _ _ _ _ _ _ _ _ _ __ .-



_ _ _

|

PUBLIC SERVICE COMPANY OF COLORADO'

Log Number ()3Sh j

FOAT ST. V AAIN NUCLEAR GENER ATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION |

's HEDE 1 ;-.

2.o
perm 344 22 4228

cara
naviswan NAus

/- [[c~asy g .f_ g 3

In d l em f e - f/f ud lea iA. HED TITLE

ITEMS INVOLVEDS.
INSTRUMENT

ITEM TYPE NOM ENCLATU R E LOCATICN CATA pile No.

PHOTO NO.

See. GNa.che)

<h e oNA

|

|

|
-

I |
'

t

| | !

,

( C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) (t// b5/remenhs //r/r c/ on

Ibe c.W a ch e. A ,1f/ s h ee f < of svavev check /,e4 mv m64r (RS-/o n,u

m l' d e r too A: h Foo low on @ cs n . l c [- O 9 7-/o f. /3 f fy
es ,

n. s ,\ I-is
i

1
,

,

D. LIST THE PROCEDURES OR OPERATIONS THAT USE THE
LIS'ED ITEMS IN A MANNER TO INDUCE THE C 'ERATOR ERROR

l
!

.

i



1
I

i-

? |

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

l

I
f,

I

i

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

|
.

I. OlSPOSITION % n o_ rib e h- O d.e d

!

!
|
.

!
.

I

I

i TEAM ACTION

! TEAM MEMBER SIGNATURE f fCN.C NC * | OATERE CE

I f

i iTeam Manager

| CROR Coordinator
'

Human Factors Spec.

.
.

f Semor Reactor Operator
.

I
i

i i
| >



. . __

HEb -6k24 RCSbluTrot]
*

]hR 13335 , P D R.1345t0,70 K 13NI, f oR ''13'(12, P O R-7 3'(4 9, FOR 73'f so,PoR 7hs t,
M. 13't ST. WElLG Calot hMEC 18T0 A SlNGL4 MCdC0eTL Ano Loc ATwo

'

..Trtsd T H 6 HLIGHT. LsivitTATionS.

TR.-13'N 5, TR.-13'N4, rR.- 7 34't 1, T R, 1399fs ,T R 7 39't9,TR. I 3%o , r ft-13o t t7 R.1315 I

W ERE C.b%BINE O /t(To rt S/NGLE MG3/lDCR. Ano LotATL' D '-u tT nt/v rNC
hcl 6ffT udtITAT/oNS .

T F. t.2.3'I ,'lf?.-(4G31,TR %38 ; 7 R- 3 508Ttt-77.tos wcgg r,LR.ocFTEO 76 Io9 jfu0
tor nteo oY utam oxiwimo.

TR 2.3'll wAs P_MtI D Ph tHC CAWWot k%A

hil0t. dmm it/Lt/N
z- g r D eusie e s en-/sy3

rI- 73/4, 73/7, 73hf, 732/ , 7rr3, 7str, 7sr? ,
M(~ 7 32 2, 7 DJ - 7319 , /-I - ?]26 tr/ I - p s s % / DZ- 7.fr4'

L de re/ou Ard o,, .z-i.r w|Nin e,a/r,in afa

#D -CEL-l . 7~4-r/f4, / Tsf .92/of* afo Aw re|*er|et!
2f:c, . r - o ? p e v- d/Y-/87/ -

Presan/ /ocokm of k*AP l kue m/ars i.s
dee e,a/ob/e . 7'A*f o e/ ray,o<o esorir * Moni/orjid er(

4.sk; . sper,4,, d~ s /es e >s- dadr; iee r.

/s|. d. & 3/28//,S-~
lCA -/$95'r- /o Devic e.s

frJs||nf spose eens/Vwiks pree/udea,At,ti, /t,n;/s . r4osa olasite.es eajuli..d 4y s,y des /hesre/oce/i
o ,.c

sM oka wi//se Hal.,demane<
to a.,n e,yany/*cd:n, onbenee w-'

Wd./ c/i/K'

.. . . . _ - - . _ - - . -. . _ . _ . - - -



/VEO - 0389W'

'

d AneNn |NfD-D8Y $'
'

:

';~ c = s,/s s a - - Jgrw
m &mp -Ja

-

75ff~2.2/3C /05 - PJo
- zz r3 7 zo r -P &
- 22t3 r 30 5'- P to

R M [ /op<h /0 2 -
R !! p 2.

[ M /01X( - 73 2- 7
202XI - 93tst/

~ "

y/-9)(15/23$ u + ;3of.

R/5- 73z 5/-W +'o2 i'tMz
KIS - 93 ZS2.-fl 502 Pit //z
R is - 93 2 50 - // (oo z P///j z-

C$-2.2-8 70 2 77/r
c5-z-ut 70 z. F 7/r

R/.S ')32S*/-to /002. ffffz
R/S ' 93 2i2.- 10 //0 z P/ 2

RI.S - 93 250 - to /z o z. z.

XC R.- [Os (M) /0/ f'9/0
soi em,

90/ f|fo
'f*C/ f $/fo
70/ P9/to
90/ ff/fo

{ } yj /oo/ n/a
/2 of PW/o ,

. . . _ _ _ _ _ - _ _ _ _ _ _ _ . _ . . _ - .



. _

.

TR_- 223 z r i:s-

TR-9637 i -is

_R- 463.8 I -13T

f/ -// 2.6 R T-L3
/ /- // 30 Y-/37

>

_ . . _ _ _ , , , , _ , _ , _ , _ _ _ . . . . , . _ _ _ _
-- - - , , . - - - ,,w-- ,,-- ,-- - ,.,, _,- . . _ . , ~ _ , . , . , _ , . , , , - , _ . . . __-



.. _ . . . . _

,

e

1

..

:
,

I

77-2/267 a & .xL. ~= +- - A z;?

@@a 4rsa %@A[&h Ad
n. =-

2,=a_ w at umw a=-4 2,
--n A a as_ g

/o */- #4 = L -

W-
|

m ~- #
-ae '

7A<a d ,:ma ' N,

T

- Ba./A4@ EA M LXde
q . (2L, .&a~a e=,=d~ !w''9$aI-

M4M +

mn I x~mla/'h'u. Dw pm sw:d & TA fet.s./*< >> a h w n t- i ~
-

M T4 * PEA}$. * A. LJ*

fKW-44, g
y'tir,%2p

A - xL2: 4 6
f

,'

bou .s:A say m' m

as -r % pc wss dekt %,n= - - f(.aw. ,fa z( m w uJ g = , J & '

\
I

-

. _ . - -. - . . - . - - . _ _ - . -_ _ _ _ - _ - _ .



i_m 44a4 2 m .m. . A.4 1- + -& + . - A y w -w 4 y ,,.
_.

_
N

| '

ea/ s'.ttis as n
.

/asd%LJLALkWb, M
a- n zo y so v r voy n /| '' n rk.

g|"<.nles. L ,p' ,111 seAC-"

f;sem.dw2xn w

nnx
et- n N^^ f l e:1 ? y ks &&&

s- =--aL a.s; u &447~yd' 4 7;4-w a
K!

&u/
1a' a.

-

~ ~7u-.-
-

-
-

,

~

RAA]y/ M&wa W :(. om I-iexeP.
Q a nao

w:t & =w ,m

,NS- ntM =J
5<diC/! JY7Ae p& - f %frn5 u~/

YK\
' -

i ,
1

h3 [ h'
~

ty r pf as-g
f% ,$ a M - &o o r s s"p fs

,

i
,

._ .--., _ . _ . - - - - . _ . - _ . . , . . - _ . . . . _ . . _ . . , - _ . . _ .-. .-.. _ . , . . _ _ _ - - . , - . . _ _ _ _ _ _ . _ _ . . _ _ _ . _ _ _ _ _ _ - .



L , [ *
q

.

.
,

._ _

.

_
.

_

4 _._ 's _3 I 's . eV v 's e S v i_r y e e VM Vf S + r |jo v e e SvuA/ K R ,
sA d &< v

v |' u|.

R i. v
ev V ;v a 5 A- O A r s _

lI 9
| /s,

s
] S s k; o ls 5 g S/ M }

A.
Lu

c <
, t. e cs 1|E [ sR s | E , e beg . is

.b3 hs f e Cs Ael# t 4e e u e. $u C c S Ca
sle e e h

i h e L ( CsF S s
c_3

_

.
_ .

_
_

l

e
n

~sa
rP? Oo "
t a1 N

N N % Na 4
ce #
ivf D .

doo E -
nb H ._

ian
o -

- ._
*

ldi
. l et
e at a S
l av _.E
b ece Y

_
_i rolT -s Al ES ,

sI
.L e

_
.

_K c l

c e .

C a n
E sa
H d rP?

OC n o a "0 N

% N y Na t

Y a 7
e cw #E of Dl i

V b dl o E .

__R 0 a ne H _1 h ibnUs
- S c o

- a ldi .

-
M

.S e l et .

R r at a S

-O C av E

O e ece Y
r rol

-R a Al E
L y .

~O e t .
-

R h sf o
t iiNT DN o

O s
C

d s
e d . r
t rreo
a otbN
c csm
o enuf
l RI Ni

e
b

d
l

S u
D o
R h
A s
O
B s

l

L o
O r
R t

T n
N o
O C
C Y n~)5

0 0.

2
f 5 9 9 O

$L2 ~) 7E o o b |b| 32
2

12
4 : 3 N

T- [ T. Z- I" I
- - ~ "- A '

2 E P2 L .

4 ' 4
I
P

. 4 C
.3

N
n I

Oa

a R E
Sc P

' e



a - m

e

e

- -
N $ A N M -g &

m -

<
w e

D _M A \ M M =\ =%\ k ~\ . \,

s
=

k
q % 4 4 4 4 4 4 e e 4
o 2

$r h h 3 h S h .5 h 3 ho
m- z

o@ 4
+->% C

22 E
mg-

Z E 'O i
.

w m-m m

O O
*e- L o e-p
W < c- A4Jg

b
x ti ~.O m cW mm
I D L C. &*

OO c .o.e eo Zm

G U 3 4
o% Om -> .O Ve o w

C C e C W I |
- .c .o e3

m Os e u m-m m
"o0$"

o e
C usa
a x .

-

I N% o
,_ g-= = | q~

L*Z o
R g et, -

' uO m .a ? % s ,

o k g 5 AE bb C N -5 m

4,1R, e. E e'EJbo R g. R = C o*
y r i- ~ ~ -

m o _a z ~ ~

$ch% k k b 4 D D D D' %n- a - z .- n m x m. 5 gf NC C C. W,
o + mm

C. L y Psi C 4.
e
4

V

m 3

D Q^ %

Q3 Os A A A A a a O E C
%

*

z 2n
et b

,s %%- =- c i

8" 0 0 \-

% (15 t'v

9 i
-~

N J Qm

h .5 h -)'

A= s -
a s
; o

** 1 5 0 y e
*

E a
-

.
o.

u



.

-

o ,

.

} CONTROL 00AR05

{ (Vertical) CONTROL ROOM SURVEY CHECKLIST Fde it

eonu 344 22 4227 CnS- 10 Sheet _ f of_._#N

D'RINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible. {p

Record Dist* Are all indicators Are all indicators #
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 41"? HEMARKSSE O. PANEL Numbers No
if No YES NO YES NO

k b bhehE
^12I' "

~~HED#HED#
NsH ''P -8 /,,,,- g g

}$ g/cusult y'' N5 +0 ~" 5' ,m

I-ID fofq pt N S H- l'W 3 p.or
i

- nSu- os s>- y
N 5H -t'1V #3 I/ y
NS H- ich- Y g.gg
N 5 tf-/t W ~ C V g, bV- N ',# ## M'b

" ":,',' @
~ ~

g,g g

,,;, , . . . , e- ,
v,a m~en

6i s, , , ,

, ogq cs,~~at c =

; wa. . . ,rv - - - -

g ,,

,.

v 5 N- ,/ 3f-3 _ I 3
N S ol- s o 1S-V 0-99 b

$is- to 55-3 V y
tu sil'orJS-L 3 }_

ju s H - ti'%^T
~

V Yht%LA n sa -ro u-1
3054 criouNtt. 'h" /vs t< - ti 3(,-1

_

/3-77 3 3
-

Nsrt II Wy y yI

/ust/~ lil3~ I
y$rd-II15-Y

_ _
br-91 3 3

N spl.13 5'S yr
|;z hN$p).il%3-b N- 847v v -

I$ P.St_- |10*l~ l V' '' '

\1i P.$L~ IIc84 -_ .0.-2!e. . .

*

,
-



.

> -
M %

f.
a S % M M m M A M m M %2
.

A k 4 .N.\- =\ "'*

. -

M M N M M M D 4 dg &. &. &. c. e. d, 9, e,
.

,

D %
C

- ,o - .

U @ #
.- ,. % o
"O oo Iw
C4 |I I

_mC -.e
o

as be e
e c a .o m

.D Ci U D
- L o-p m <- Wg

b
5 0 %

m2*w
f,I c L ca. o

u c o = 0
to w to o Z

> 9 ha

$ %8% $W
> 4 c-o w
& C to C D ~

*
- I -4 Cg

m W WE e L mum m
oo <a > w
O o *U * >"

n L o-g
fa a:r, e W g

d b 1.

""
Z o

J J d d Y N ch mm M %

3 E L' 5 $k k,, ko
~ + to-om . ,, < -

d,

7 i O 148 Mc5% 2, '

k
'*

4 1 4
d 5 G RC Cd El EC CI Cd F~ " ~ " ' "

.
4

o-=
v, o

N D 4 g Q $ 7e I w

g- A. a. ct a. c. A c. e,. s c.a

**M. .

ao o
4

$y-
i

x o N
LO S 8 i m /rag

m

A a-

Z
- \

R $ I N /
.

A U
:, 25 6'*
= e w

,|MO 4L
.*



.

.

N Cc
s

V T
3 A

n b 5 3 3 } b b 3be Sfo e KG RE AT

k 3 3 3 f3 y3 b 3 4 0/ A M 1E/ C R
# t

ee e
/ 1d h 2 3 1 1 1 19 9 9 9 9 9F S 9 9

- - -- -

s 6 6 B A A B 8

l

e
0

V V V V
n

sa
rP?

{ Oo
a "1 Nt

a 4
ce #
i vf D
d oo E
nb H
i an

o
l di

. l et
e at a S

l av E
b ece Y
i rolT s Al ES s

IL e
K c l

c e 4C a n aE sa g
H d rP?
C n o " O g g

-a t a0 N X _p X yY a 7
e cw #E gl i of D cV b dl o E gR 0 a ne H

1 h i b nU
S c o

. a ldi
S e l et

M A r at a S
O C av E

O e ece Y
r rolR a Al E

L y
t' |Y _O e /R h sf o

t iiN 7 \T D 1
N o '1 3 2 .O s 3- 7 a IE

''~ )7
a,- - 7vC - i yYd s 3 3 w

t

1 s s s 3
t. re d s 1 s "i it rreo 7r'1 i ila otbN - ' t i e- - - - -# "- Ht

i -c csm -

M 5 n e m n
m

o enuf

T 7 $ ss 3
g r r r T 7l RI Ni -

e
b

d 4
M// 3 5 4 C 6 S

l

5 6 P P P P F F P |P
S u

R h P PD o

A s
O
B s

l

L o
O r
R t

T n 6N o 6 2 2-
v

O C 0 o c 0C 2 3 / 3
5

.

2

2 L
E o or oa .

l2 3 N l
4 - t

2 E: A - -I yP

4 I

I2 L
-

P
4 Cs N O.u I

En R S, o P
,s

_
_



.

g b4
3 g

g bx 3 b 3fo s

gnAA 5M k h V3 p. b 4 4 z 4 4
.

/ g Ee R
# t

e
te e g ci h
F s

o.( c

M l
e

O n
sa

G rP? Oo "
t a1 N
a 4
ce #
i vf D
d oo E

_nb H _ -i an
_ _.o

.

l di
. l et _

[s _
e at a

l av
b ece Y

_i rolT s Al ES
I s
L e - _
K c l

c eC a n

/ y y V - V "
E sa
H d rP?
C n o " O

a t a0 N
Y a 7

e cw #E
l i of DV b dl o E

R O a ne Hb n

J._ c o
h iU

_S _di- a l

._s_ e l etM i _t r at a s
O C_ av E

O e ece Y
r rolR a Al E

-L y

"s |/'t
-

.

a A ?> tO e t !
R h sf o % W%

j
-

t iiN /
7T D q #1 :N o r W n % u._7,O s 7 eY$ 5 7e

n ^

e m
s

.7C / 3
B f' _$ W8d s i s/r se d 3. l 3 9t rre 9 3

_M9
m Q_ A

o 9 - -a otbM
a 4 9- -

r-
-

n-c cs m L' z r
R ' _p t 2 1o enuf

t L s f* _$ i 1 y s Sc cl RI Ni

e

ub

d oarl

S u e

wr W
D o n
R) h
Al s

u0a sc s0 ,i o
cl

Lt o
Or r
R e t

TV n
N( o
O C
C

5
.

2
/o2 l.7 \E I2

4 : 3 N -2

A I2 E P
2 L

Q -

PI*
a C .

M6
a

N Ou l

En a so P
r .

.

_

- k



,

> !
w. t

ha d O @ Ni M M M A M M %3
o m
w <

$ hh 4 ~\ Y O ~NM N9 -%9. A9 Y .D. N

*
z..

$u $ DM h $ h D h t
q c a c e e c o o

A I

S 3o em

Q .o ' t' e h 1 S 1 S h h h \-

x2 m- -

4.v 0- > a
t oo w'

i
..c. .o :ee

o
. ; ?,5
e ma m m

b O uJ
- L oc-g
m <-wm

3 U |
2 O Eu e cw em
I M L o. N
u c o = 0

m a mo z
3 m r-

o .u * uy - os a> .o o-o w
C C4 r3 C & *

3 HI r e4 ^

Il % -vS | |
mi

sE %*"*
m

o u e> w
o * ou* >-

'L L o-
|c m <-w

a m I a.
1

T |4- | 6o e -
1 w% y
l g - =o > % ,i

e .c , s

z o -

g 5 j
~- n

g,1
~ =

4. ' '
o e 4 ff,

d.
o'. es.

o 4 i - > 4 = > - 1

w C.
t y -

-
Or 4>~

? "
u . "m a 6 a 5 g- -

a 44 n,:|oaro
uu - --

= > rv g- , ,--m
v vee e g et g q , g ,g, , ,

O k k * k k 04 QCc
e 4 m ? w m # A' ' w'

,
.o
V

(m N Q tO >|M % %

e- ( A L 4 A A A A A eq
<- m .

85 *
.

J se o
OL L
cW *'

o M d
o U Q Q \ Q \
U M > [ } ['m

I.

N

S b
~ m = s* .. 4 4

? 2 H \ >'
.

a
'* 2 d3

e z w
M0 c.

s .

L
. - - - , . _ , . - - - _ . -



h U>
m < ,

r*
c0 m % m M en M&

$ ;5
3

t gg e e + .>m me s. % % ma n
.
s ; % 9m IT
ca s o & & o r h MM g

s s s s s

A 0 0 0 G c U WW G% bQ.

Ro 2
U h " r' e h h 1 h h 'h

m

%*; ~

.W N a
7. 2 *
: ?; ; t%

,g-

- Im.

e
5 e 5 t is

t; ; 43G ,
*3

g U e

A N '

b4

y\ x;d;,'mm h
5 ? 5 ' I' o %0 3 4\4 'A= -mo z

52 c a o %^
t e .

|I 2
ai5 6. o>

52e |:|5 q.
m i 4 o .2

-

.

8''|3 E TbN"
m

e5 W=
c: 4 43G
a x . =

$ ,Ng .s-
o ym

z o
- I |

- =--

E 6| 7 7 >I0 ," ;? ?

?cbo aB BE 1 h61 Si if
m

* ,
n

= ~7
- v e. ya- o-== =-

ME5% 77,
4. ).

E 77. Y7 ii O e' vo

w &' xx- m-=- Mt o o x ); c es + +,++ v. nw
o N

o 6 N k3 % J' A I E { E p- /
NN'y_ j g\.<- m

s'
at \ NGE 8 s sN

k=

N *

Q %; M d o sQi v; ..m = 7 _ t

hh # '

'il; y e.

5 E m
- .



'

b 2cy
T.

n b 3 3 3 b b 3 3 3f s
do K

R
A

k Vz ||3 V3 /3 3 3 I3S M 3y3A y '/!Ej
c R

a t

ee e s (,

a.
li h 9 9 9 9 9 e ,
F s j ] n

i. 1
/.

1 s.1 . --g c c, c c c c c ( c.

l
e
n

sa _," " L V V
rP? -

Oo " Nt a1
a 4
ce #
i vf D
d oo E
nb H
i an

o
l di

. l et ~se at a E
l av
b ece Y
i rolT s Al E -

S
I s
L e _

K c l

c eC a n /E sa
H d rP?

OC n o a "0 Na t

Y a 7
e cw #E of Dl i

-V b dl o E
R n a ne H .

.
h i b nU j c oS

- a l di
s e l et

M n r at a S
O C av E
O e ece Y

r rolR a Al E
L y
O e t

. u a _ ,k -
. , , .

v
.R h sf o , 3

D s _
t iiN

'e a! 3_T x
, a.N o

a 3' 3
-,.

iO s l .o s .>C u - - - t e s
5-

V - -a
n u, a a s, vr sd s a s7 t 1

S.. r r 1-e d i
o

r us *
s n a u. 3a a - . st rreo u

A ? o

a otbN g
a.

-
-

-

- p f s
S_.

ec csm . - -

u m m x h n no enuf o a n h. sl RI Ni
e s s. r T s s p g p T- r

e
b

d a .

A 3 yA G V o 1
l oi i rS u P P rn P P P P eD o e

R h
A s
O
B s

l

L o
O r

m i v 6
R " t

T n
N o o o \ 0

k

O C
c. s 5 sC

5
.

2

2 L,

E 02
2
4 : 3 N 1 }

1- _
A

2 E P
-

2 L
? P
'

. I. C
-s

Nu I o
n R t

s
. o P ,

r .

_
.

f t ,t |



'
i

e

> ? d N
m E

y; c0 % Ih M % m M * m nri M
| 8E *

.$ $$ <I 2 #1 M0 ~@ @ 4. 0 -NM 2 _e

. t C4 4 o N o26 o ? ? ? e n 7 yoa,' o
~sb G q G v v v w G v 6

I

1 'IO T

U CN~
3 1 s 3 s \ A 4 h-b 8

U . # t
. - > . a

22g El |,

;-

':: |.

e aa m m

St * ,

2 .
l.-e- 6 oep <-w, m

3 ;
|,

8, %M i .u g c
U e 40

5= ?. s ' t- o I-o z
> e ~

i.35- a
I

*w
, ,> n-a w ,n, i

c. z' h f | |e c
3 .4 *- 4 C l 6

* % -v3,

2 El %3"*
m

O v' e> w
O S SU S >

|L L or5 - <-w

|.| | s|| s' 4 AR0 o

E E '~ " R | | G ,$
x, )e .c . i m% o
% 1

"

4 >i I8 ? ?| , - 2
- 4|n

v1 4* -

: 43 4 ? a. a,.c = t 9
~ m 5- n.=o : : me ==''#" --

7 't . T = 21 rt:0" et et T M '* , et"*

3 $ 3 h I- hh 3h '){ h h S h .$ h,! d. E s ci ki
I ee u x, w - .

,
i# ! j j

O bf-3 % J Ce r6 J''

c. e c., L q cg g ( 4 A
. ,ccr -

uf r==

0.5 *
,

J ea o
U

EE 8 a s 4 % \
8 Q r o o"

M 4 4 [
m
d
A a-

~

*.. 4 -.

: = g
, a

8 2 *.

' .

L



.___ -. - -. - - . . - - . . ,

'

C074 TROL BOARDS,

e cal) CONTROL ROOM StlRVEY CHECKLIST File #

ronu s** 22 arts CRS. 10 Sheet 17 of 3y

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.
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HUMAN ENGINEERING DISCREPANCY EVALUATION

f HEDE 12o
Pom 344-22 4228
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CONTROL BOARDS

CONTROL ROOM SURVEY CHECKLIST File # O Id*

so w 344 22-4227 CRS. 11 Sheet f of ,11

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSE O. PANEL Numbers No
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CONTRC_ BOARDS

CONTROL ROOM SURVEY CHECKLIST File # d
tonu s44 22-422 CRS. ll Sheet _6 of J J

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.
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Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSE O. PANEL Numbers No
if NO -'

NOYES NO YEs
7570 Mo# AS-9 HED#

'JOPst-//o 9- / .

*

Z-/O /05 f3 l'St-//o 9-J O ' t- h'6*b "05_Tf
r A> o

Z /O jog |Jef psx-,yoy.j ;7Q
NO

I-/O /05 f5 P7-//o ? .2/N
_

27 $ A)OJ

Z-/o fof l'foh A1 N- / j?gy~

10 0,

Z-/O /05 ?S XSL - 22 7/ d '?t,

eco

2745I-/O /or P9 xsz -n33
wo

I-/O /05 f/0 TS//-JJ/34 3 7&,

,00

2"/O /Of f#b; 77 -22/j4 J7%
,,,- im io oc

N ''2-/O job f/ rst.- // %

Trs - //72 \ J0*
1

f-/O /D is fg 73L - //12 '' Y .



.
,

2
2

/
' Sf

o'$ K
R
AO 7 M
E
R

# t
e

fe e
i h
F S

I

'

f)g
l

e
n 3 O -

O O0 c o 0a
VP?

M N .O I 's a 4s a 4" N 1
r

l 1
o 3 s
re # f {||

t vf D N \
noo E
ob Hcan

o
edi.

e h et
l tt a S9
b av E
i ece YS
s rol AT s Al ES

I e
L c

c lK a e fC n t.E d sa
H n l P? 0 3 O oo

r a "0 N 0 #o
O u yoC a o ,sse t 7 iY ol nw #E b oof D f { f |V M '%

l a cl o IE
I h eR H

U c eb n
a r oS

- -

r h et 0
e edi

SM R tt a SE9O C e av
O r ece Y5

7
a rolR Al E
y

,L e .

iv 6-
.
.*.

': -. a &
' , , Y, h 'O h t I' !

N 7 || N'
t sf o 'R t

' 6 6 o biiN lo D NT '. ! | l |
N s
O /u J' WC d 2, / ) 3

- - 2 2e 2 2 V 7, 6 O
*

/ 't

-
2

t s 2; ? !,.2a d . r J s, 1 3 / %. J 7 93
i / 9 / H

- r
c rreO N /s / /-o otbN - - - * JM 7 7

T r 7 T 7 7 M n 7-l csm M e r
^ iS senuf

X y r 7e RI Ni
b of 0

|c / |s 8~d |/ ?/ 6 / |9&
l ]

o f f f. f f f 7_ |u
? P fh

s

S s b 6 b / f t /

6 & b
R o o 0 o o o 0 0D l

A r C c O f / J 3 d 2 2e
O t / / /

B n
o

L C
O
R
T 5
N .

O 2
C .

L2
E 0 O O O O O 0 0 0 O7

2 3 N / / / / / / | // /2 A
-

I* I I Z- 7 Z I" 5 1- Z-
4 : P - - -

~

2 E
2 L

Pa
Ia C

.3
N Ou I

Em R So P
r



,

.

a
r

, o2, t
J a

e
5 S wf

o- K t
$ 'r

-R.

r [iC P A t
M

wOdE
R

w *A

C# t

e
te e

h /Fi S t W
Cnll

I A

_l

"ge
n
a O g 0 U 0 O o o o oP? g0 N o, u vJ 0O ) is " 1 r 1 s o at

l a4 N o
o 3 s
re # o /t vf D r _

\
noo E
ob H p
can _

o
edi.

e h et
l t t a S9
b av E -
i ece Y S
s rol AT s Al ES

I e
L c
K c l

a e
C n
E d sa
H n lP?
C a o " O 0

ra0 N 0 ,
Y e t 7 #

l nw # gE b oof DV l a cl o E
I h e pR H

U c eb n
a r oS e edi _

.
-

r h et 0SM tt a S1R
O C e av E -

O r ece Y 5
a rol AR Al E
y

L e .
. . -

N %'' 0''o ,% $ %O h t (o $' ,,

,% Y' ,,?r. ?' __
t sf o ?R 1 ' / 7iiN 7 7 I 7 I 7Jo D I| 2 2 I 2 2 JT J J 2

N s -

6

C d - 5 7O / Y I r 3l

M p d
' o 7) 3e /

/ > i O wi o /t s-
i - J 2 2a d .r

c rreO i Y / / / J- J. 2i, /l / // >
/ / -- to otbN - =

M
-,.

7- 7 t t
3 - *

l csm 1
s

L L a
enuf A e 'J M

1
3, s s, P A n y T3e RI Ni Y y x l (

b
', od 3 y f ) 8 9

h| f) f p f f f f h{) 6l

u ?o fh
s

f S 5 S S s S S g
S s |

O O O 0 O O 0 O O oD l

R o 7 J J d2 J d oJA) r ?
Ol t o c
Ba n

c o
Li C
Ot
R r

5T e
NV
O( 2
C

2 L
E

/o O O o b O 0 O O
7
2 3 N

/ / t / / / / /2
4 :

A

I- I- I- I- I- I- I- I Z
-

- P -
2 E
2 L

-

P4
4

I

C2
N

.

u O
a RI E

So P
F

_



.

2
.

1, f
f

S 6
d'6

f

o K hR /C A &
9 M k

E 'XR /# t 3e
le e xyi h
F S

og

gl
e
n g

0 3 o o o o 0 oa 0P? O g u g u u 0 c, 4l a4 N
0

a
s "

1s s s
o 3
re # s

g, /t vf D
noo E |I -

_ob H ,
_can

o
edi.

e h et
l t t a S 9
b av E -
i ece Y S
s rol AT s Al ES

I e
L c

c l fK eaC n g
E d sa 3H n lP? oC a o " O c

ra0 N v f
Y e t 7 i

l nw # y,E b oof D
/[pV 1 a cl o E

R 1 h e H
U c eb n

a r o- S- e edi.

S r het 0
M tt a S 1R
O C e av E -

r ece Y 5O a rol AR ale
y

L e
N, E'. e ~ , , .

O h t ,4 I i,~ , &!
t sf o $ N' k @, ?I

R s o 6 b N
|| N * t

iiN 'T I ' / R / l 'o D 2
N s c

O 2 9
C d 7 / ) 7 3 I Ci

-
/e 3 7 7 ] J 3 3 j Y 7 7 G.s 7 7 n? 5'l

/ ?t 3 / / OS
nr 2 / sa d / 9 / / 2

i /c rreO 2
-

n m s S -

/ i s --
r- 7-

-o otbN - - /-
'fa * /l csm 7 p

u s. R r y y T 7 7 %enuf i
e RI Ni 7 r7 r 7 h
b c Y

) ) 3 f f & /g
f||f).

/
/ /d 7 9 3

f f )(l

f f f>'u p 1o j
h f
s

f b (o & !r 6 & b b |
S s o D 0
R o O O o o 0 c CD l

A) r ) 2 d 'a J g 2 J J 5
Ol t c,

Ba n
c o

Li C
Ot
Rr

5T e
NV
O( 2
C

2 L
E O 0 C

2 3 N / O C o O o / / o
O'

7

2 A / / / l/ /
f I- I- I 1 I- 7- 7- Z- 5'

4 -
- P -
2
2

-

8

8
2

R
* E
o S
F

1



,

M
) Sf

o Kd R
O 0 A

/ M
E
R

# t
e

le e
i h
F S

f
l

e
n s

O 0 o o o o 0 O o o 0a y
0, )t a, a. 0,P?

v us
a 4" N e o, so s

w
l

o 3 c
t vf D g qre #

pnoo E
ob Hcan i_I_

o
edi.

e h et
l tt a S9
b av E -
i ece YS
s rol AT s Al ES eI

cL
c lK a e

C n egE d sa
H n lP? O y
C a o " O J ora0 N s
Y e t 7 a

l nw # oE b oof D gV l a cl o E
H i,R I h e

U c eb n
a r oS

. - e edi
S r h et 0

M tt a S 1R
O C e av E -

O r ece Y 5
a rol AR Al E
y

L e . . - g 1 ' "g , Ps l'g }n.,n ,b .5 |4
4, # o

'O h t Y7

pt sf o ' 7 ? ?R iiN / I 7 | 1

N s
a 3 3 '3 J Jo D 7 J d 2 2T

C d : 2 2 - / 2 9 5O 2 |
- /
i / 6 3 3e ? -rg /ct s- 's 3 o V. C :- 2 2 2n 3 /: /c / / M 2 J 2-
/a d . r s

c rreO 9
T- T

l csm 7-
p-

9 - s * - -o otbN
sk H 1 l L k-

s s 'S P p s S ss ,
enuf 7 r

b
_
p y t x X r,

e RI Ni g

?

1.I / 2 ] y 5 |6d ,s 2 9 ol ) f P ff.u ' ) j i
,f f f pjo

h

s 5s

S s / s f g g o 0 5 5 s
( 0 0 00 o c J 3 3 J 3

D l 7

A r 3 j 3 j 3R o

O t
B n

o
L C
O
R

5T *
N

2O
'C

2 L o O o 0 oE
2 3 N C o 0 o g s / / | t7

2 A / s / j j ~- -

I- I I- 3 3 Z_ Z- 5~ I~ I
-4 : P

2 E
2 L

-

P4 I

C
.3

N Ou I

En R So P
e

||



.

1 -

1

C0f4 TROL BOARDS

CONTROL ROOM SURVEY CHECKLIST File # CI8
eonu 344 22 4227 CRS- 1I Sheet // of ja

_

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.
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i CONTROL BOARDS

(Vertical) CONTROL ROOM SURVEY CHECKLIST File # C [7
ecasa 244 22 4227 CRS- Il Sheet /2 ofJ
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3.2.2.5 Controls should be located 50 they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel
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CONTROL BOARDS

(Vertical) CONTROL RCOM SURVEY CHECKLIST Fde # O[h
eomaa 344 22 4227 CRS. Il Sheet a*1 of R

PRINCIPLE:
3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
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if NO YES NO YES NO
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CONTROL BOARCS

(Vertical) CONTROL ROOM SURVEY CHECKLIST F.ie a 06/
CRS- Il Sheet /9 of Jil

*0" " 3'*-22 *227

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Are there controls Are the controls
Record Dist.
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CONTROL BOARDS

CONTROL ROOM SURVEY CHECKLIST File # Ob1*

eonna 244 22 4221 CRS- 1I Sheet /,7 of 2,2

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSEO. PANEL Numbers No
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CONTROL BOARDS

(Vertical) Ob3CONTROL ROOM SURVEY CHECKLIST File #

som 344 22 4227 CRS. Il Sheet /d, of 22

PRINCIPLE.

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

SE O- PANEL Numbers No Elevation of 70"? Elevation of 34"? REMARKS

if NO YES NO YES NO
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CONTROL BOARDS

(Vertical) CONTROL ROOM SURVEY CHECKLIST File # O[4
ooau us 22 422r CRS- 11 Sheet // of ]l

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located belcw a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSE O. PANEL Numbers No
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CONTROL BCARDS

CONTROL ROOM SURVEY CHECKLIST F.te # 66I
ocau 244 22-4227 CRS- Il Sheet / 8 of M

PR t PsCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist.' Are there controls Are the controls
Instr. if located below a Panel located abcve a Panel

Elevation of 70"? Elevation of 34"? REMARKSSE O. PANEL Numbers No
NO ' YES NO YES NO
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CONTROL EDARDS

(Vertical) CONTROL ROOM SURVEY CHECKLIST F.te # C[[
' O* " 34* 22 *227 CRS- 1I Sheet / 9 of ]l

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Pecord Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? 3EMARKSSEG PANEL Numbers No
if NO - YES NO YES NO
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| CONTROL BOARDS

(Vertical) CONTROL ROOM SURVEY CHECKLIST File # O[7
ecau w 22 4227 CRS- Il Sheet _ JO of J1
PRINCIPLE:

3.2.2.5 Controls should be located 50 they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSEO- PANEL Numbers No

if N0 YES NO YES NO
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CONTROL BOARDS

(Vertical) CONTROL ROOM SURVEY CHECKLIST File # O[[
eoana 344 22 4227 CRS- Il Sheet 2/ of J J.

PRINCIPt.E:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSsea PANEL Numbers No
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| CONTROL BOARDS

| (Vertical) OGhCONTROL ROOM SURVEY CHECKLIST File #

e oane sea 22 4227 CHS- II Sheet g of]J

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are there controls Are the controls
Instr. if located below a Panel located above a Panel

Elevation of 70"? Elevation of 34"? REMARKSSEO. PANEL Numbers No

if NO VES No YES NO
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PUBLIC SERVICE COMPANY OF COLORADO 3
FCRT ST. VRAIN NUCLEAR GENER ATING STATION

Log Number

- HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12.o

Form 344 22 421e
careneviewan %Aue

h0Y t kh$?f

A. HED TITLE SL'/FCN ''cMVEA' fed

B. ITEMS INVOLVED
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ITEM TYPE NOMENCLATUAE LOCATION O ATA SILE NO.
PHOTO NO.
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LISTED ITEMS IN A MANNER TO INOUCE THE OPERATOR ERROR
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E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM MED

1

l

I

.

i

i

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

I

i
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| G.CLASSIFICATION

H. CORRECTIVE ACTION OPTiCNS
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LOG i;U:SER OyPP

HUMA|i E' 31r EERIfiG DISCREPANCY EVALL'ATION
HEDE - 1

<

1

ITEMS INVOLVED (CON'T)

INSTRUMENT

ITD'. TYPE NO.'ENCLATLRE LOCATION DATA FILE NO.

PHOTO NO.

Z-03 o*? 7
RBAREVjA7md "PT" No1 IN DD-AAS -1 Mc-21917 R- 91

7.oA 012T

"DP" SMoatD Bf 'A P * Mc- 2/v3 R-77
r o2 ws9

"DP* SMouth Bf "A P' >Ic-21VV R- R
O of o/ yy

"ll" S MoutD Bf "LP l' 1c vsso9 n-80
1 -01 o'YS'

"LPIl AVf " S) hum Bf "lPD AVG' Tc- yfo31 A 80
~ ; 2'- of O/V 7

"AVf' SMoutD Af " AVG ' 'Tc - 163 7 At ro
I-of o/vt

* Corff " 6 } /o u w A E "COMPA" st-2.r3 9 1 fr-23112 Af-tY
Z ol c/5~2

"REMcT'' SNoutD Bf 'AX ' LA </tos~ A-to
.r- of o/SS~

" VL V * Snout 0 Al~ "VA* pdc-23 6 7 / E- V7
1-ot 0213

"'TNN' 6Houth Af " TK '' Ms- 9610 D- 72
Z- 01 OD/Y

"~rNk '' 3NontD Af "TX" Hs- 4409 D '7/
Z- of o22y

I *TNR" SNeuLD Bf "TN' Ns- & 33.c D.1/
o234| .r. ot -

.

'

"ANAW' bNoutD Bf dANHL" Ns-23/30 N/A
:

castl 37- oi '

N|A
.,

*7NN" SdoutD Af "TK" Ms-2Sar *.''
r-or o 2Sfs

"fMff" S)/outD Ar *fiYfAC " Ms-23 /3 o- 73
r- or o2S7

*CHfR '' GMoutD Bf "fMEAG" NS-D3ly p- 71

.C- o A opry
"COM)0' AAIORLD Al' "COMif' NS-2/S7.2 F-97#

\ 7-o2 cass-
'cor19" 6 Mouth Af "CoMPf' Hs-ni.s 74 F-97

r-ca ca9e

"P/Af * SHOULD Bf *P/1/rF" Hs .23/*7 F-94
. 99/

\ .r- o3 ,

V "Put' SHsnin Br *Pufzf" Ns- D3 60 D-79

|
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LOG fiU:5ER Oc/pr

HUMAN EriGIfiEERIiG DISCREPANCY EVALUATION
HEDE - 1

ITE!G INVOLVED (CON'T)

INSTRUMENT

ITD'. TYPE NOMENCLATLRE LOCATION DATA FILE NO.

PHOTO NO.

1 or 02Vy

AAAfft/lATIOW "fflT* SNeulD Bf "flTA' ys-stS69 44
2 os oJYY

*Put' SN0ulD Bf ~Pufff" XS-2/Sht N/A
.I'- csI oJy5~

*fIlT* SHoutD Af *flTA " 15-1]Ch9 xid
1 0I o3 W

'Pltr SMouiD Af "PufIf' xs-aish 9 x]d
I oJ s 3s3'

~
*G9" NdT /N DD-MAS-/ $:$1?||o'|N~Yr uln

SEL=ran go nres -S1

i
1-os ovro

"DR ' SMoutD Bf' ' DAN' 5i'2% $$$?N7 f-SY
z-os o vro

F-SY*PR * SNoulD Af "PXfss* " *

r-o2 oy50

F-sV""DEAt' 5Hou CD 8f "DM" "

2 02 OVSO
S-SY""Cortr SHoulu Bf "Cor/PA' ~

/! Yof* Y J-*Y o Y77

* AANotM " NOT /N DD-AMs-I r"Z!"|||||$ ',R','|$,1*N p]n
Z 04 o v 71

"F W ~ 3NotALD Ad* *FDWTX* !?'n'I'n'B Ni'l''h? 8|A
i r-of oSSI

t *FFEDura" SHoutD Af Fowit' a:rannoi ns-9.sur A-22.
Z-of a GoS

'

*EM" SMoulD Af "ENflG * Sc -223 9 D-32
z-oc osoe

*

"CM" SHoutD 6f "fMfAG" PA 2s& 7 /FA 223 9 D-39
J o'i' oGIO

"fW" SHoulD Af "FDWTA " FM 220f D-37
I:. of 06//

"Pf" No1 /N OD-AAs-/ FC- DAaf A-29
T-or ce2Y._.

*

'f2T" No1 /N DD-AAS-/ fd- D20 fa A.10
1-0S 062S

"fw" Mould Af 'fDWTX' FR- 2D06 A- YA
Z oS ee86

\/ *EM" Shou LD Af " EMF /G" fc- 22 ye A 3.3
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LOG fil/3 9. de/PP

HLP.A|I EriGIfiEERING DISCREPANCY EVALUATION
HEDE - 1

ITEMS INVOLVED (CON'T)

INSTRUMENT

ITEM TYPE NOMINCLATURE TACATION DATA FII.E NO.

PHOTO NO.

z os os27

)?AAffVIArtoM "EM * Shout.D Af * fiffifr* PR-2269 / F1-22 Yo A-13
1-or *O29

' CON 7/ ~ SMoutD Af '' con r' NoNi N/A
.z~- or o 6s s~

YU" SNau LD Af " CON 7" PC.22V3 A-s *1
T- 05' oGJ6

"Pfirt * 6MoutD sF ~PR1*" pc-> sip 9 o-39
r oS 04Y&

*P/IM' SNdaLD 6f * PAT * pc- 2213o f-SA
1-or e6v9

*CLf" SNoutD Af " CON T * Jt*-22 44 . A-3A*

ss CL T " $Noutb 6f *CA4Y" I '* f Obbi

* VAL' bNeulD Af *VA' PD& A212*7 N-Y1
2-oe k o rys

'CHNGl" No1 /N D D-W AS-l Ms- A ll 6 5' D-fY
z-o con o7vr

*cHNCA' No7 IN D 0 -MAS =/ NS-3116in { D -15'
I s16M. o 7C/

"AfxT" SNeutD Af "/HT'' Ns-raos D-90
tac" sgoulD 6f *ftcM* (FTIM*O So!!?) 1- 0.6A 07fA
w ore xr 'te= =re . porw co-xss-t Ns-3,n o o-19

2*-o44 0 75"4

'9fMT* .SMoulb Af " ANT * Hs-Sant D-90
1-04 4 076/

"MD" No1~ JN D D-MAS-/ MC-1/20 *7
Z- 04 A o 763-

'ffMT" SMouu) Af "AMT' PC- SSH S-6/
,\f- .Z~- o &M o 776

*DrAffd7bt" .SNoulD Af =MAfd* fox * Mc-117f' F. 6 9
g 7-oeM o71 7

"Ivnrinrod * sNeuLD Af ''DrM14Tbx * tZc-317s~ F-foO
.z; o b 4 0779

.-
'EMff * SMDr;cLD 8 6' ''fMf/$ ' LJC.tjyS~ F- fo(

:Z'-o64 0719
~Fn PuMf" Ms7 JN on. Ads-/ Hs-31o1

z- o e d otoo
"90$ " Afsf JN DD-MAS-/ zA.rxx d- Af*.

r-oen otao
\/ *LV6tn** SHouO Af *Df5U///~ NC-sht 6 69 ,

|
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LO3 .';U'3 ER 4</SP

HUMAN EliGliiEERING DISCREPAliCY EVALUATION
HEDE - 1

ITEMS INVOLVED (CON'T)

INSTRUKEh7

ITD'. TYPE NO.'ENCLATURE TACATION DATA FILE NO.

PHOTO NO.

r.a c. a or.v
$7AABEVjftioM "DESu?" .SNoulD M 'Dfsufff' 11t- C2os B- * 9

r.o 6x of L L
*DESup~ SNoutD Af *DfsuPFL* Mc- s*207 d-6 9

s.oss aras
"DEsuf' SNoutD Af "DE5ufft ' 12c- S20 7 A-49

r-o es osay
'ENER * S//otAtD Af * emf /G" tre .sarl A-63

1-06M 0121
_

'PJle * AfoT IN DD-MAS-l L C-222/ 9 B. Ki"
1-ost o rJ *

i "/Wf" Ah7 |N DO-$$s-/ tc af2ao 6-7f
I-o sn 093Y

"DTsN' SMoutD Af *nIMN ' 5'Z.310/ C-75
1 1"-o sn 0137

*DEsH" .SMoutir Al" "DZscN' PZ 1jeV C-7f
T-ocod e!YA.

h, d-77
.

*D7Ak'' AHattD' Af ''DISCH " FZ - 3/o 2
> Z -os x i ofv3

"DisN" SHeutD Af ''DIscM " p1-3sor i i$-7?
.st 1. * * * $ otro

"DfAfRM7M ' M ostlD Af "OfA&M7W Pf- fjol F- %
f X-0 6 M ofr/

"DFAfRATM' SMoulD Af "L M ~n f A To f ' t 7-A t92 1 f- 96
1- o se orc 7

~ 372 " SMouth Af * s7ox " iz. 3 nt E.T7
1 r.o se orst'

'y ' s7a* SNouth Af *STot' . tr.3nt 6-99
1 * *A or67y Q +,3 4a s. ,1* 1. r ... ~n a ,a > ~ - ~ ~ - - >

I.o6A 0f67,, o mg
5 % "| h ;|' N:7 :."' 2 2 :" 2 ' 7: ." ." '" ^- 7.C

~

Z-o64 0170

._
"NfL' 3/NRLD Af "Hf ' PI-SS)7 F/A'

1.ose 0179
*Ex P* No*T IN oD-Ans.1 er-cisv A-76

.) Z-oen ot t 2-
"NAfdATae" SHoutD Af *NAtATox" PZ- a nr c.t9
*DR* SHouw of *DtH',*fst* SMeenta er *fucH * Z-o M c193

7A-31/1C/naf A '7AY w' tw -ew uv- -ra=.Her m ao.nns.t

*N.~*

\

. . _ _ _ _ . _ _ _ _ . _ ___



U li L OF /3o

LO3 fit:SER O</pp

HUMAN EfiGIfiEERIliG DISCREP*: ICY EVALL'ATION
HEDE - 1

ITEl'.S INVOLVED (CON'T)

INSTRUMENT

X T.W_ . TYPE NOMINCLATURE LOCATION DATA FILE NO.

PHOTO NO.

.og s..esao or *o w * r-o c,n og99

A8AREVIATioH 'C1D' %T" - NOT Id Dn-AAs-/ 'ff 3111 (w) 8-13
r-w ~ '

orse
"spAv" s 'Pos' - NOT IN DL>AAs-/ 2Z-52o7

z-o e4 or99
"SPAv' s "fbS' - net JN DD-AAS-/ ZI-FMr

1*. o tom o9/2-
"fxNst" .SMoutD M "fxN " z?-Sarl- Y

Z-044 09/3
''fx7 * NoT IN DD- Ans-1 zz.ss93

Z-o64 0 91Y
*

' *Ef7 * MOT JH DD AAS-l 1T- <3 a f
1-o 6 A oVf

'Ek M" SNoutn M "fxN * zZ-C25/-3
1-o 6 a 0929-

"EMff* SHoulD M * fMffG * Ns - VA21 f-03
1-466 o923

"RHf0S7xr" Mor IN DO-AAS-/ HS- $11le D-9f
.1-ose o 92f

"NON-fM~ NOT /N OO-AAS*/ Ns- 4/11 f-CA-'

x-ocos o92r
~

"Dfc" MD7 IN DD-AAS -| H 5-'/295 f-OL
1.o48 0 9Y(o

.
" S VAk' * NOT /N DD- AAS-/ Hs 922f, D- 9 9

r-0 08 09Y7
' SYNC * NOT /N DD-AMS-/ Hs-9232. E-o/

Z-ocoa 09Y9
*bYHc* NoT IN DD-AAs-l Hs-923o f-0/

1-oso 89y9

"s Yac* Ndr IN DD-AAS-l HS- 92CV D-99
x-o 66 0950

'udNc" &T IN DD-AAs-l % *12 4 7 D-99
Z-osa o 9 71

__
"S YAK' No1 IN DD-Alk-l us-9224 D-99

r-oss o9ss-
* SYNC * AloT IN TV>4h-l MS-991|r D-9T

Z ass 0933
' S Yk" N67 |N DD AA<-l Ms-9MG D-91

z-o r.o offy

V 'WW" Nef IN DD-AAs-l Hs- 92W D-9'l
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LOG fiU:5ER 4997

HUMAfi E:iGliiEEP.::,3 D!SCF.EPAI.CY EVALUATIO ;
HECE - 1

.

ITEl'.S I!iVOLVED (CON'T)

INSTRUMENT

ITD'. 'IY?E NO.ENCLATUI LOCATION DATA FILE NO.

PHOTO NO.

.T-o68 095S'
ABB2El4AftoH "S YNC* NdT IN DD-MNS -/ 4 s- 9,10 0 D-9&

Z-obe a956"$YNC" HOT /W OO-84s-/
"STMDBY* SHoutD Af "STDil y * H5-9D'l3 D-9(o

z-osa 095 7
%YNc" Alor tu nn-AAS-l MS- 9201 D-9(o

1-oss o 95 7
* SYNC' N6T tu n n-Ads-l ils-920& D-95~

r-oue e9s9
* SVNc" Nor IN OD-nns-I Ns-9204 D-96*

^ b x-osa 09so
a(vNed No7 iAl DD #AX-/ #s 930 2 D-9V

.

g-o6o 09st
"5YNc' NnT IN DD-AAs-I HS-9229 D-9'l

I-oGA 0 9r 2.
"A HfosTitT* NaT 1H DD-AAS-l MS-r/t 7 O-96'

r-oes 0993

' SYNC' NoT iM 00-4A5-l xe-9an M
r-osa o 994*

YOMP' .S//ouu> Af " COMP 2" us-2219 F-33
s.oss o997

* comp" .sHoum Af 'CorfPA' nn-9220 A- v/
| Z- o ot3 /00/
l'90s" AloT IN DD-AAS-l at-222|

1-o48 /edL
| "Pos"i AfoT /N DD-MM-/ 2122SS'

Z~o6A /603
" Pas" Msr in DD Ans-l 23-2211

J-04s toay'
Ybs" Nor JN DD-AAs-/ -r- 92/!-

f-066 fo/3

_
" ART * SMoutD /16 '84 TT' zz- 9291

f-04B /Oss'

_ . "LMT * 5/buln M "AdTT" z.r 9291
2 063 /021

'PL" NoT in Dn-Ans-| 21 922tf
I-obo /02Y

%" Nor in Do AAs-/ 27-92/19
z oss 1939

\/ * COMP" 2/0acO Bf 't'OMM' Ms-22ft-3

t
- __
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LOG fiU:GER 08/79

H'JG DGIfiEERING DISCF.EPAf;CY EVALUATION
HECE - 1

o ,.

ITEfG INVOLVED (CON'T)

INSTRUMENT

ITEM TYPE UO.'ENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

r-064 /ow

F{06/fVlt9710N " COMP" 6 Mouth Af "CoMPR* Hs-920/
.r-o e 8 /o v2-

" COMP" SHoutD Af ''CoHPR" ns- 92n-/
1-o s o /093

*CoHP" SHouco Br "roMPR" Hs- Patt-1
r.o (s u 10 to 3

" COMP" SHoutb BF 'ToMPR" us-9210%
Z 06e ! O h*/

* COMP" SHoulD Bf "COMPR" as- 921o1
- I .z ood ea 72.

* STMDBY' SHoutD 6f " STDB Y'' .SS - 9249
Z=0 60 /073

*GTNDAv" SHoutD Bf "STOB V" ss-92Vs*
r-oon loro

* SYNC' NOT IN DD-RA-1 as-9211 E-69
2-oko lott

* SYNC * mot |M DD-A4G-1 ks-9210
Z-o to a !O!9

" SYNC" Aint m bD-GA5-! er-92s0 B Ito
S-o(ed //d

'STMAV" SHoutD Bf "STDBV" FE-9973 6-3(o
1-066 t ilt.

"STNDB V" .SWout D Af ''STDAY" 1X- 92V9 8-29
.I.064 // 8 &

'STN M*.SMouth Af "STDAY" xvz- 9Dy? B 93
1-06a of t3

"sraosv' sHoutb af "srDav" xfr-92y? 6 21
1-oso sst9

"STND8V" SFlouln Af* "57b8V* YFI- 99't'y G JO
1-068 113 0

"STMM" $N0ulD Bf ''5TDbY' X VI- 99W 0 11
. .r of,8 //33

"6VNc" Alo*T /k hD-AAS-l fr- 9MI E-11
T 0(el II39__

"STf" A/oT /A/ BD-AA-l tr- Vf05' F-21
1-064 1143

*STNDBV* Situch tw "sinDV" 21-922n-1 + -1
- ~

1-uss fisk

\/ *Gtv" SHocAch BE *SE2v" Tr-vn0+Pz-m y F- DD-

,
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HUMAri EriGIliEERIliG DISCREPAliCY EVALUATI0ti
HEDE - 1

ITEMS IllVOLVED (CON'T)

INSTRUMEhT

IID'. TYPE NO.ENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

% 06S //S3

kbbresh-liers *DEC HT* Na7 JM DD-MAS-l Tr. n n F-n
1 09 /s 7te

*CTsc HG" &Houth Af "DTwH * Ms-<asi n N/A
1-09 is77

*DTACHG* SRouth Af "DTScH* Hs- Du-I MM
K of Is 77

*DTSCNG* 6N0ulb Ef "bTAt*H* MS- D M-1 N/A
:r-09 /479

.
*DI.sCHG" bHou_Ln 15f *DISe N * MS- MDK9- % Nh

E-09 isso
' *DT.ScHG* .SH aiLn A F " DISC H* Ms. @ lei N/A

Z-09 1411

"DiscHG* SHoutD Bf 'DTScH* us- @too 8 14

f-0 9 ISET

*Dist'uG* SHouth Bf 'DTscH* MS- D LL A N/A
f.09 ISE4

*[tTst*HG" hNoutD Af "TH M d' Hs- v%9-1 N/A
2-09

' SYN * NdT IN Dn-/ GAPS-l NDAtr H|$
1-10 172|usWr* net /M DO*4ns.1

*FW* .SWou tD M * fDJTA* alm 70V P. m + - 11 f.SI

' swr' m7 su oo 4Ws ! z-ia orgy, sync

*fW* AMoulb Af *fDWTf* A IN 904 P 10 + -ll f-DY
' ANT * + ~J0* M*T JW OO Ads-I r*tO 472 (e * 1797

*fw* SMautb M * FD L/Td * Bin L.aG P- 6 _ - 7 -t C-JO

*sWT* * 'SG * Nor /H DO-44s 4 * * * * o 73to

"fW* $Nout_n M * fDhe/TA* AJW foC A b -7 9 C-/9
*sar* **20* net EN DO-MAG-/ Z-to / 72 fo

*f d * $MeulD Af *fD Wft * A/M 40$ S b. =7 _ *T C-Jf

'swf* * '30* HOT JM OO-mas 4 % IO I72 9

*fW* AMAULD Af *fDWfA * JLM 100$ P-(e =7 -9 f* YY
oturte Her as no.ggs.t Evo

'

/T21

* F W" bHou L D M *FOW(A * Aru 406 P-4 - t -10 c-17
___ ' 4 7 2.) , i73 Y=7apr* neriet p o. 4 4 s s T-s o

*fv* SHouth Af *FDwTA* Amt corn 9 4 1 -to C-/h

*)kPf* IVOT JM DL>*fMs-8 T 'lO' '73(o
'

''Fw * LWat-s h M *fDW1'E' AIM raat. A 4 - t 10 t-il

*RuPr' Nor M OO-M46-1 T-to' s 73g + s739

V "fw' snaucD ss "fourt six ibata ne 9 -fo A-k9

?



__ __ -____

PAGE /o 0F /3~

LOG NLASER ocMit

HtMAN ENGINEERING DISCREPANCY EVALUATION
HEDE - 1

ITEMS INVOLVED (CON'T)

INSTRUMENT

:NONENCLATURE LOCATION DATA FILE NO.ITEM TYPE
PHOTO NO.

:-so styr e s749

)QAAREVIAfted *L LT** *HLT *. * *RWf * NOT iM DD MAS l stia sc4 M Ot
r40 1749 + siso

~LL T * *HlT + "RWP' Ndi IN O D-d es-l AMI DOW A-99
T-10 8130 e 11Cl

*LLT" * RT* + *AWP* NoT in D& Ads-l nau sa4 A-97
7-83 1336"

*/l* NoT /N DD-AA-/ #1- 7J12 / F .11

1 s3 o326

.
*$k P T* s Hau tn A f *suP' N s- 41,227 N/A
*ANALY* Sel0MLD Sf * ANAL * Z**1 8330

* Tun *s& nAf ~TK* Hs- t 142 N/M*

Z-I3 13 41*nNnit= SHoulo er *ANnt*
*Tuk* sbonin Af *Tk* H s. l. A st I N/A

Z 13 #J Va

"T* k* $Mmin A f * TX* Ns at/41 f-79N
x-is isso

"TNk' SHoule Af "TR" us-2444 E 7t
7-13 o379

*THk* SHoutD Af *TX* Hs-2 44r F 71
r.s3 s366 |

* TNk * SHoulD Af ~Tk' us 24w, F-s3
7- 8J #369

"TNk' SMouin AE *TX* Hs-24.h t 6-tt
r-IS satY

"HR* S Abu LD A f *NDR* H5 4taa47 N/A
Z 13 13 86~

*HP SHautD AF *N De* Hs-41.aVC N/4 \
2~- 13 139t |
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PUBLIC SERVICE COMPANY OF COLORADO
FORT ST VRAIN NUCLEAR GENERATING STATION Log Number CW7

HUMAN ENGINEERING DISCREPANCY EVALUAllON
HEDE-1

Porm 344-22 4220
OATEREVIEWER NAME

.Z 2 6 la w 2/1/tv
A. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO
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F. LIST THE CONSEOUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

_ _ . .._ -j

tt, bifl. OfSPOSITION _1$nia $e in . $dafdA E24 tat 22D T*01-- $ 96}!-
At nA.

so a >rt e rn |e _T-Je A Aarryts2 $.dW| ASS ~S_Tbtit_ it FNfli ettan

-t>>Y| s'n )u < f r,ns ,twaehie.* 1/O -AC 4/C||
-

. - - -

_ _ . _ _ _ _ _ _ ._._

.T E AM. __A.CT. ION _ _.
~ ~ ONCURRENCE ORC DATETEAM MEM8ER SIGNATURE NON. CONCURRENCE

Team Manager
___ _ ,

CRDR Coordinator

Human Factort Spec.
_,_

Senior Reactor Operator



PUBLIC SERVICE COMPANY OF COLORADO-
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HEDE 1
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; E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED
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F. LIST THE CONSEQUENCES OF OPERATOR ERROR
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HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Porm 344 22 4228
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PUBLIC SERVICE COMPANY OF COLORAD@
FORT ST VA AIN NUCLEAR GENERATING STATION

Log Number C6 69

HUMAN ENGINEERING OlSCREPANCY EVALUATION Suir7 / 0 g /

HEDE 1

B. ITEMS INVOLVED
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number [782

FOAT ST. VRAIN NUCLEAR GENER ATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1
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FORT ST VRAIN NUCLEAR GENER ATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Perm 344 22 4228
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PUBLIC SERVICE COMPANY OF COLORADO-

FCRT ST VRAIN NUCLE AR GENE AATING STATION Log Number Ol k9

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344-22 4228
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E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED
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HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4228
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5 PUBLIC SERVICE COMPANY OF COLORADO
Log Number 0192'

FORT ST VRAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1
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PUBLIC SERVICE COMPANY OF COLORADO-

FC AT ST. VG AIN NUCLE AR GE'iE9 ATING STATICN Log Number d()

INVESTIGATIVE INFORMATIONAL RECORD

Sht / of / J

we
Investigator's Name$i/ha#1 $ hM1e.S A/*y' /$ /ff 6l

Mu , /ea - fut Afa/ err f-/OProblem Description: o f,

|

ITEMS INVOLVED

iTeu LOC. DESCRIPTION E-1203 P & I NO.

Tfo
I 3

Questions: ))ow ,]o voa age //eSe xype /e rg .? Are y

re s uA4 i/ew ?a-
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PUBLIC SERVICE COMPANY OF COLORADO '

'

FORT ST. V AAIN NUCLEAR GENERAT4NG STATION Log Number ()40-

INVESTIGATIVE INFORMATIONAL RECORD

Sht- / _of /
^"Investigator's Name
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PUBLIC SERVICE COMPANY OF COLORADO
'

FOR T ST. VRAIN NUCLEAR GENERATING STATION Log Number Nl.

INVESTIGATIVE INFORMATIONAL RECORD
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Investigator's Name o^n

/ dsr> b 17e 3 $'/N /f4
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ITEMS INVOLVED
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ATTACHMENT C
,

' Detail A

Typical for all XCR Relay
Relay Drivers. Operational
Aid to Provide Function &
Reset Information

OO
TEST ON

XCR-93319 A

OO
TEST ON

XCR-93137A

OO -

TEST ON
m

XCR-93139 A -

0 (0 -

TEST ON

XCR-9314l A -

v

.

. . _ _ , . . . . . . , , . , _ _ . . _ _ _ . . . _ , . - , _ _ . _
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* ATTACHMENT C

' Detail B
.

e

Typical for 402, 602, 1002,
& 1202 P1

@
.

@ @ @
f/// ////

'

TEST A ~

@ Rg- Function Labei not to scale
,

e
.

,
' BUFF SEAL '

,
/

' nTRIP,-
.

i .,
.

f////// /!

t'

LOOP 2 CIRC
SHUTDOWN

CC-282

(402 - PI)

__
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ATTACHENT C

Detail C,

|
o

Typical for 404, 604, 1004,
& 1204 PS ;

@

@ @ @
,//////

RESET |
TEST | /

'
,

a a

O
// 8

m
-

..

V

LOOPI SHUTDOWN
LO GI C w'
CS-IAI

L |20 4 - P s-)
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ATTACHMENT D
SUMMARY OF

PROPOSED CHANGES TO
I-9310

1. Provide location aids for logic reset functions on modules:

402 P1/2 CIRC SEAL 'IRIP
602 P1/2 CIRC SEAL TRIP
1002 P1/2 CIRC SEAL TRIP

404 PS/6 Loop Shutdown Logic
606 PS/6 Loop Shutdown Logic
1006 PS/6 Loop Shutdown Logic
1206 PS/6 Loop Shutdown Logic

406 P1, P7 Main Drain to Steam Water Drain Trips
606 P1, ~P7 Main Drain to Steam Water Drain Trips
1006 P1, P7 Main Drain to Steam Water Drain Trips
'1206 P1, P7 Main Drain to Steam Water Drain Trips '-

2. Provide instrument labels to identify XCR outputs.

3. Provide instrument number identification labels for Rod
Withdrawl Prohibit Selection Switch on Nuclear
Instrumentation bins 104, 204, and 304.

4. Correct labels with functional description discrepancies.

5. Add missing functional labels.

6. Provide demarcation and hierarchial labeling as practical.
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ATTACHMENT E

SAMPLE OF LABEL LIST
i

I-9310

- l

|
<

i

!

i
i

k

1

i

|
!
|

1

|

i

i
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LABEL!NG LEGEi!D LIST,

|

'

CONTROL

BOARD # INSTRUMENT # STYLE FUNCTIONAL LABEL STYLE HE
<<< ,--,D #

4 ,s, a

1
1~-lo Z'- 33 /6 gen o/4

) 2t

Loo? / d/Rd PP3 yo

3
Lo0P 1- C //?d A/8 Rso

Sb
XcR-911Bn pga

h
XcR-33/372

teR-33a9A

XcR-3314te
_

Xck-313r./A

XcR-33/49A

XcR 931stR

XcR-33H3R

XCR-3353R

XCR-331474

XdR 932DA

xc4-313i9A

XCRS3|GA
'

XdR-93/47A

M fcR 33 M IA Y

8b
I'/O XCR 933/ A R1p



_ _ _ _ _ _ _ _

* ,

' ' LASELiflG LEGE!iD LIST
..

C0fiTROL
BOARD # It4STRUMEtiT i STYLE FUilCTI0t1AL LABEL STYLE HED #

< <c , -- u , m , \

86
5'/O MR-33/&la Ara

A A

XdR-23347R

XCR 33 Sala

xdR-330f4

XCR-93137A
_

XeR-9 i93R YJ
Bb -

XdR832/foA RfD 3
/0

RESET
'T

C/Rd SEAL /HRL Ft/NO T*
/o

R CS E T*
//a.

HT-//33-f den
A

Nf-//3 t. - t- ('

//
/$5*93243 RED

96
XCR 333198 RfD

h

XCR 33L32B

'

XCR 33/33B

XdA 93MtB

V XdR-33n/2 1
6b

5"O ,g A 33|+3D M
_
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, ATTACHMENT 6b-19
:

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS
i AS APPLICABLE TO

THE ANNUNCIATOR SYSTEM

.(MISCELLANEOUS ALARM MODIFICATIONS)

1

I

5

,, - . - - . . - - - . . . ~ , . , . - , , . . - . , _.-e,__ _ _ . - ,, , - . , - - - . . - , , ,, -. - . - . . . . , , - - - . - . . . . - - . . . - - , . . , -- -
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NUREG-0737 Supplement 1, Section 5.lb requires that aFOREWORD -

'

Control Room Design Review (CRDR) be conducted to identify human
engineering discrepancies. Section 5.lc 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 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 CRDR and the follow-on improvement
program was directed toward the improved handling of emergencies and
not specifically toward improved production. Public Service
Company's 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 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 changeout. This scheme provides
an overview of the problems documented on each
control board.

All 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-
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arrangements. This activity reviewed the
'

purpose and use of each and every component on
the main control boards. Interviews with
operators and training personnel were
conducted to determine operator
interpretations and actions.

Controls and indications were then arranged in*

functionally related groups. Associated alarm
locations were rechecked to verify that the
more desirable locations were selected. The
function relationship of adjacent indicator
and control groupings were reviewed.

Revised drawings were prepared to show the*

proposed arrangements. Certain of these
drawings were color coded to aid in
differentiating between groupings. These
drawings were then utilized to determine the
scope of each change package (change notice).

Change notice (CNs) numbers were assigned to*

each effort identified above.

IMPROVEMENT PROCESS METHODOLOGY

The Improvement Process for the annunciator system 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 the ar.nunciator system. Since this individual had not '

participated in previous efforts, an educational process was
'

initiated to acquire a thorough understanding of the annunciator
system and each alarm. System descriptions, Piping & Instrument
diagrams, electrical drawings, operating procedures and 0 & M manuals

,

were studied to gain this thorough understanding. An operational
analysis was conducted for the system. (This in-depth analysis was
in addition to that completed for the CRDR and planning purposes.)
This Operational Analysis provided additional basis for determining
any changes to the annunciator control switches.

Operating and training personnel were interviewed to solicit
operational philosophies for the annunciator system. The Operational
value and function of each alarm was addressed. Informational
requirements were again discussed. (This informational requirements
effort is in addition to that conducted for Emergency Operating
Procedures task analysis).

All HEDs applicable to the annunciator system were reviewed and the
tentative fix evaluated for its corrective value within the
integrated approach. HEDs written against the alarms and control
switches by the Emergency Operating Procedure task analysis
"Information and Control Requirements" effort, were reviewed with

-g-
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particular attention to any potential safety considerations. Any

'

previously prepared investigative information was studied. All
factors were evaluated in considering any changes to the system.

SPECIFIC Miscellaneous Alarm Modifications Synopsis - (Change-

Notice (CN)-1925 preparation package.)

Research During this phase, the fire alarms and the annunciator-

system were studied as listed below:

1. Abstracts of the fire protection / detection
system were reviewed.

2. The control room was surveyed to obtain a
complete list of audio alarm horns, bells,

f etc.

3. Applicable HEDs were reviewed.

4. Operators and trainers were interviewed to
determine the need/ response to special audio

,

i alarms.

5. Operators and trainers were interviewed to
determine operational needs of the fire

i protection / detection system.
1

Conceptual Design After the original design and all relevant I
-

documents were reviewed, a proposed design was developed which
!addressed _the HEOs and met the operational requirements. This
'

approach is one of functional grouping HVAC and fire alarms on the
associated control panel or board according to function, separating
the general alarm audible alert according to control board-
responsibility assignments, and providing a visual indication of
unacknowledged alarms. This proposed design provides for the
following:

i

1. The general annunciator horn will be segmented
.into two separately distinguishable horns.
One horn will provide an audible alert for the
I-01, I-02, I-03, I-05 and I-13 alarms. The
other horn will provide an alert for the I-06
and I-15 alarms. This segmentation of the
annunciator horn closely corresponds with the
control room operator division of
responsibility.

2. New general annunciator horns will be
installed that are adjustable for waveform,
tone and amplitude. Waveform and tone will be
adjusted to assure that the horns are
' separately distinguishable. Amplitude will be
adjusted adequately above normal background

-3-
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-

noise levels. Adjustments will not be

'

available to the operators.i

1

'3 . Red indicating lights will be installed above
,

all the I-01, I-02, I-03, I-05, I-06, I-13 and
I-15 alarm panels. The red light control
circuit will be modified so that the lights,

will illuminate above the panel upon actuation
of an alarm. The red light will stay

' illuminated until the.' respective alarm control
station "ACKNOWLEDG:" botton has been pushed. |

- - ,s
4. The annunciator' control circuit will be

modified to permit the operator to ' silence.

either general ann'Unciator horn from tha I-01,u

I-02, I-03, I-05, I-06 Section A, I-06 Section
+ B, I-13, or I-15 control stations.

'

5. Modify the control circuitry on the I-010 and
I-01E Betalert-10 annunciator. The " RESET"
and " TEST" switches will be removed from the
face of these units. The test feature of the
Betalert units will be controlled' from the I-
02tannunciator control station..

>

6. Relabel the vari'ous fire zone windows on XC-
45153P to provide' explicit operator
information.

7. Functionally relocate related instrumentation
(indicating lightsf and ' alarms) to the XC-
45153P panel.

8. Modi fy or, replace existing XC-45153P alarm
controls to conform to the established,,

convention for Fort St. Vrain Control Room
alarm controls.

The following Design Directives apply to work assigned to CN-1925:,

NUMBEP ISSUE DESCRIPTION

DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
|- DD-APL-1 ANNUNCIATOR PANEL LEGENDS

**

DD-CBL-1 CONTROL BOARD LAYOUT
**

j DD-LAB-1 B CONTROL ROOM PANEL AND COMPONENT LABELING~

DD-SWI-1 A SWITCH SELECTION
I DD-ASP-1 ANNUNCIATOR SELECTION AND PLACEMENT

**
'

DD-ILS-1 A INDICATING LAMP SELECTION & LOCATION

**IN DRAFT FORM

-4-m
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ATTACHMENTS
TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS

A. HED Summary List & Copies of HED's

B. Original XC-45153P Panel Layout

C. Proposed XC-45153P Panel Layout

D. Alarm Panel Layout for XC-45153P

E. Sample of XC-45153P Labels

F. Summary of Changes

.

-5-
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ATTACHMENT A

HED SUMMARY LIST

&

COPIES OF HED's |

_
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Page 1
HUMAN ENGINEERING DISCREPANCIES LISTED FOR MISCELLANEOUS ALARMS ar ALARM CONTROLS

+

1 I
| PROBLEM CLASSIFICATION LOCATION

'

DISPOSI''lON |s

HED l| | CODE (SEE IDENTI- INSTRUMENT CHANGE |
NO. CROUP FIGURE 11 FICATION NUMBER CATECORY RESOLUTION NOTICE REMARKS 1

0316 Ala rms 8a XC-45153 3 Change-out 1925 Change switches per DD-SWi-1 and relocatel
f to f ront panel |0459 Alarms 8d XC-45153 . 1 Relabel 1925 Relabel per DD-LAB-1

0472 A la ras . 8d XC-45153
'

1 1.Re la be l 1925 RelabeI per DD-LA8-1
0478 Alarms 8d XC-45153 2- | Change-out 1925 Change swi tches per DD-SWi-1 and reloca te

to front panel
'0492 Ala rms 8b l-038 3 Change-out 1925 I Add red panet indicating lights
0492 Alarms 8b I-05A 3 Change-out 1925 | Add red panel indicating lights

. 0492 : Ala rms 8b ;Il-05D H3 Change-out (1925 Add red panel indicating lights |

.

e

_ -______-_
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- PUBLIC SERVICE COMPANY OF COLORADOo .

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number [f)'~

HUMAN ENGINEERING DISCf'.EPANCY EVALUATION
.a . o HEDE 1

Form 244 22 4228

REVIEWER NAME DATE

D.G(ana) - s u Lkdev 7/ir/r3
A. HED TITLE AM @ b S/ 6

8. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION OATA FILE NO.

PHOTO NO.

Xf'-+5/53P bc 22%As shL [a/udl y

9n AlED - OY '72
-

.

.

|

C. PROBLEM OESCRIPTIONS (GUIDELINES VIOLATED)

D ^ > Y k' Y'> Y'_ te e AkAlk.

Am/ W W S m . & t' d w
Gm n a p :x.

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

h,k

l

i
1

1

.



* ,a

.

*
E. SPECIFIC OP RATOR ERROR (S) T AT COULD RESULT FROM HED

M/2 e fD A ' .
L b_sW 1 g Y,

,.-

M 'd &d-@ ./L. wsA L ~
~

i i 4 -

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

r)/4
|

tv; n

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS I /3,f/ # J J r A_-

A sd LA PA M L
M 6/ ,&

'

- ,

l. DISPOSITION ML MW //fa# I Ce

.L w & r A do'.& f 2~ s 2
%,& u</ M ~fefC M, ')$i(f4-- 24,oh;

, , . -

!

TEAM ACTION-

|! TEAM MEM8ER SIGNATURE NON.C NCURRENCE DATE
,

1

! Team Manager !

CROR F ordinatorA

,I' Human Factors Soec.

', Sencr Reactor Operator

i i |; i

.
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PUBLIC SERVICE COMPANY OF COLORADO.
^

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number

HUMAN ENGINEERING DISCREPANCY EVALUATION |
- HEDE-1

Form 344 22 4228
REVIEWER N AME DATE

A. HED TITLE O- -

0
1

8. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE t.OCATION DATA FILE NO.

PHOTO NO.

pc-vzwa A andal- Kf e.z
) hrso7x

5pd=E MED-0472

i

|

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) ,

| 0'

| & w e ovve >
'

s -

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

t

e

- _ _ _ _ _ _ _ . _ _ _
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.

? E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED .-

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACT N OPTIONS

. b=,s Y .
-

b &<*
-_ ,

_ |

l. DISPOSITION b />> > A NA ' M- /o
''

.20 - A,PL - / >_ 43g_

|

|
-

I
i

"
DATETE AM MEMBER SIGNATURE NO C NCURRENCE

|

! Team Manager

CRDR Coordinator
1

| Human Factors Spec.

Senior Reactor Operator

i

.

L. /
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PUBLIC SERVICE COMPANY OF COLORADO
''

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number DLt17'

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4220

REVIEWER N AME DATE

h 44 b e. n s 0 9 9/ u / r s

A. HED TITLE bhW1M&'TOCL MDMGM ORflf /AlfLnNYR5
/

8. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO-

PHOTO NO.

M E.LP Q CMf MM
@ bacT tcushxtoa vcqsis s P W4

u.X;u NALNO m fuM P
'

h S t <tHG P2I55 .In 9 - 19
a,wsssesm x

_/M#-R37 . @ n.u e m u u s c te n t I G A s-t 4 - /e 3

F#l-//S/2 #D mea Futet anus cou3 r is c z.- 2. F-99
'

tnasu ecoev w as s e en
@ 90_cu. 7c.t e loro E. E-5

'

hup une tEwnuc san m
X8-l/06 @ w cTL Ecc %t%E. 51s i uu buem 1ot A t-) P-93* *

'

FML - &323 . tD aus vuoa. coat s6 ucua
as wAmt

,ve 1.o r th u -u b - 93'

os oc em a '~s

F#t-63 W CD ma oi. a -raie sot A 9-5 D '/3-

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) LEGFMh 'b6Pi k3T t'NM PLY (0131L_S

eoWuornat4

.

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

_ _ _ i

-

y-m-

|



.

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

.

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONb ELE C.T SHOM LN RE ELEC O ttsc.RG 5 +4tx.A.Lb

( OE 'bl S( tl @ Wi et NdT AN AgEMS Abevi AkthM (TD M7F A 15 14 cit nu
ALPah\'T M LiS'I (53 7E.fL%5 15 tWs M.L.EP t f.h FGtz_ " TRAK \5 FORMS 2 @ Cit _ NIOlit h
~df~ CORT S Lt1B M 0 0.t D B E. :RELLE b CWtt t i tGF"

|

i 1. DISPOSITlON SELABFL2 PER DD APL-l AAID DD- AAS-/ BY CN /8RQ.N)fbEL
NWA-1IOfe,FAL.-6323, FAL. G54, P4k- 2.Y37. 4 Ar4t.-tfit '

| RNCT/GNMt Y 62WP W-//N,pg-6323, FAl.-6 324 pfA? DD-AS)D-/ 4A/O DP'<.2~ 4-/
Y tbh CA)~/880, $ Y //h y ff f

&
~

d& AM-49L-/ d
DD -Ms-/ A ew -irse. A w -APl.-/ f DD -AWs-/, JGUL.

. . ?? - %AL/iWA8v'"
~

$ naLN igzTn V"N4
'

*^

Edam. ye /sks P & M bD-u56-l DD- AAS~l bt Cd-M55. SXA Sh|6G
'

/ TEAM ACTION &
CONCURRENCE OR DATETE AM MEMBER SIGNATURE NON CONCURRENCE

Team Manager

| CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator

.
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PUBLIC SERVICE COMPANY OF COLORADOa
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Existing XC-45153P*
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ATTACHMENT F
SUMMARY OF

. ACTUAL CHANGES TO
CN-1925

The following is a summary of the CN-1925 changes:

1. The control room annunciator
horq',,will be segmentedinto two horns, each dedicated to specific control

panels. (These horns will be adjusted for waveform,
tone and amplitude.)

2. Red indicating lights will be installed above all alarm
panels that when illuminated, indicate an
unacknowledged alarm condition on the panel.

3. The annunciator controls will be modified so that the
horns may be silenced from any alarm control station.

-

4. Control of the I-01D and I-01E annunciator units will'
be simplified by controlling the test function from the
I-02 control station.

,

5. Panel XC-45153P will be relabeled to clarify instrument
functions.

'

6. Functionally related instrumentation will be relocated
to XC-45153P panel.

7. XC-45153P controls will be modified or replaced to
conform to human engineering requirements.

,
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