
hPublic Service ~16805 WCR 191/2, Platteville, Colorado 80651 ;*,;g; % ,
December 3, 1985
Fort St. Vrain
Unit No. 1
P-85454

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Comission
Washington, D.C. 20555

Attention: Mr. H.N. Berkow, Project Director
Special and Standardization
Project 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 Butcher
Dated 10/29/85

Dear Mr. Berkow:

The purpose of this letter is to provide you with Public Service
Company's second submittal in response 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 information is submitted as Attachments 6b-5 thru 6b-11 and
supplements to Attachment 9 as referenced by "Public Service
Company's Response to the Nuclear Regulatory 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,

Dd hoh05000851203 .W b
F 7 Manager, Nuclear

Engineering Division gh
'
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FOREWORD NUREG-0737 Supplement 1, Section 5.lb requirss that a-
,
,

Central Room Design R; view (CRDR) be conducted to identify human
cngine: ring discrepancies. Section 5.lc requires that thesey
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.

BACKGRDUND 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 1roupings, followed by demarcating,
hierarchial labeling, cc recting 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 changeof This scheme provides
an overview of the preolems documented on each
control board.

All HEDs involving Alarin Locations, and*

multipoint alarms were reviewed. System
function and operator response were considered
in grouping, deleting and adding alarms.
Paste-ups o f_ 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
arrangements. This activity reviewed the
purpose and use of each and every comyc ent on
the main control boards. Intervips with
operators and training personnel were
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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 L
*

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, operating procedures are studied to
gain this thorough understanding of each system and component
function. An operational analysis is conducted for each system and
component on a particular control board. (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).

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 ;

particular attention to any potential safety considerations. Any !
previously prepared investigative information is studied. All i

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

I-03/04 Redesign Synopsis - (Change Notice (CN)-1887SPECIFIC -

preparation packages.)

During this phase the systems related to I-03/04 wereResearch -

studied using the applicable Operations and Maintenance Manuals, as
well as related system abstracts, System Operating Procedures,
Technical Spe'cifications and system drawings. In addition, both the
Technical Specifications and Final Safety Evaluation Report were
reviewed to' determine the operational (process) control limits and >
safety interactive controls and systems for each panel.

Other research included review of operator training packages and
-discussions with operators, trainers, and engineering support

personnel. This interaction with other sectors was continued
throughout the research and design phases. A review of all related
HEDs was performed and design problems reviewed. (See Attachment A).

Review of the HEDs and a physical study of the panel revealed that
there were problems in grouping, labeling, viewing angles for
displays, physical operational problems relating to rod operations
and display monitoring, as well as poorly arranged control and
display groupings. Several data presentations offered potential for
improvements. The original board layouts are included a: 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 each
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 a
functional group and then the integration of the functional group
into the board re-design and thus the control room.

In this process, several iterations of a layout were evaluated. 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 design and operational parameters 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 describe in detail the*

various tasks that he would perform.
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Particular attention was given to the
functional grouping and the operational
relationships of each grouping.

Information and control needs were reviewed.*

The operator was asked to evaluate the
proposed labeling and scaling presentations to
verify that the required information was
presented in a clear, concise and readily
useable format.

This " table top" analysis was conducted with various operators, shift
supervisors and trainers. (See Sample Interview records, Attachment
C).

This validation effort resulted in operators expressing concern over
the physical placement of the Neutron Flux display location and
control rod selection switch configurations. These concerns were
subsequently evaluated and resulted in a relocation of the display
and a reconfiguration of the Selection Swtiches. These finalized '

proposed layouts are included as Attachment D.

A summary of changes to the I-03/04 control board is presented by
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 analysis efforts provided the basis for tnese
determinations. See Attachment F for Functional Label legends.

Re evaluation of the following HEDs indicates that number 0280 and
0736 are not totally valid. The bae' for this determination is as
follows:

HED 0280 cites HS-1216 configuration. Fuel Loading is on
the left position, OFF is at the top position, and Run is at
the right position. This violates convention of 00-SWI-1
that OFF be on the left or CCW position. Re-evaluation of
switch configuration determined that since HS-1216 provides
permissives to the plant protection system (PPS) in Fuel
Loading & Run position, the safest configuration is to go
from 0FF to either mode.

HED 0736 states " Rod drive controls have to be held for long
pericds at a time." This HED was generated from and is a
logical response to an operator questionnaire. Since rod
movement is accomplished by HS-1219, HS-1222, and HS-1223
and final pulls are limited to 2 inches, the safest mode of
operation is spring return to 0FF. This necessitates
holding controls for long periods of time, and is deemed to
be desireat e to ensure positive control action.

-4-
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The following Design Directives apply to the re-design of I-03/04
control board:

NUMBER ISSUE DESCRIPTION

00-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
00-APL-1 A ANNUNCIATOR PANEL LEGEN05
00-ASP-1 A ANNUNCIATOR SELECTION AND PLACEMENT
00-CBL-1 CONTROL BOARD LAYOUT~**

00-CRL-l' A CATHODE RAY TUBE LOCATION
00-CRT-1 .A CATHODE RAY TUBE SELECTION
00-ILS-1 A INDICATOR LIGHT SELECTION AND LOCATION
00-KEY-1 A KEYBOARDS
00-LAB-1 B PANEL AND COMPONENT LABELING
00-SLS-1 A SCREEN LAYOUT AND STRUCTURING
00-SWI-1 A SWITCH SELECTION
** IN ORAFT FORM

.

*

O
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ATTACHMENTS
TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS AS APPLIr.ABLE TO I-03/04

A1 List of all I-03 HEDs & Copies of I-03 HEDs

A2 List of all I-04 HEOs & Copes of I-04 HEOs

B1 Section of I-03 Elevation Drawing Showing Original,

,

Configuration

B2 Section of I-04 Elevation Drawing Showing Original
,

Configuration

C Sample Copies of Operator Interview Records

_
01 Section of I-03 Elevation Drawing Showing Proposed

Configuration

02 Sectio,n of I-04 Elevation Drawing Showing Proposed

Configuration

El Summary of Proposed Changes to I-03 Board

E2 Summary of Proposed Changes to I-04 Board

F Label List

.
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List of All 1-03 HEDs
&

Copics or -u3 IEEDs
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-03

| | 1 |
| | PROBLEM CLASSiflCATION ltoCATION DISPOSI"lOM |
| HED | CODE ( SE E l l DENi l- INSTRUMENT CHANGE . I

NO. CROUP FIGURE 11 flCATION NUMBER CATEGORYlRESOLUTION NOTICE REMARKS

0014 . Labeling | Ib CR |-9303 1 Label R1887 H Functiona lly label per DD-LAB-1
0015 ILabeling | lb l-03 Z1-1233-12 II Label h1887 Provide instrument & functional labels |

| | H I pe r DD-LAB-1 |
| 0015 | Labeling .1b 11-03 .Z1-1233-13 1 ' Label |1887 Provide instrument & functional labels
I i H I i

'

per DD-LAB-1

0015 Labeling 11b I l-03 1 21-1233-16 L 1 Label 1 1887 Provide instrument & functional labels
I pe r DD-LAB-1

0015 Labeling lib l-03 1Z8-1233-2 H I Label 1887 Provide instrument & functional labels |
per DD-LAB-1 || . .

1887 Provide instrument & functional labels iI-03 HZl-1233-4 1 ' Label -0015 | Labeling Ib
.l l l per DD-LAB-1 || i

'

lb 18-03 1Z1-1233-6 1 (Label 11887 P rov ide instrument & functional labels |0015 Labeling
| | 1 pe r DD-LAB-1 1

0015 1.abeling 1b l-03 'Zl-1233-8 1 ILabel 11887 R Provide instrument & functional labels |

| . | .per DD-LAB-1 |
0015 | Labeling I lb l-03 |Zl-1233-9 .1 Label 11887 . Provide instrument & functional labels |

| | 1 i H pe r DD-LAB-1 1

0016 | Labeling :Ib ,1-d3 : Zl-1233-17 11 | Label 1887 HProvide instrument & functional labels
| | | Iper DD-LAB-1

0016 Labeling 1b l-03 21-1233-20 1 | Label | 1887 Provide instrument & functional labels
J | | per DD-LAB-1 |
0016 ' Labeling Ib 11-03 1Z1-1233-21 1 |Lebel 1887 Provide instrument & functional labels |

| L H | ; per DD-LAB-1 |
0016 ILabeling Ib l-03 121-1233-22 i Label I 1887 : Provide instrument & functional labels |

| 1 | pe r DD-LAB-1 |
0016 Labeling Illb l-03 IZ1-1233-26 1 Label 1887 ' Provide instrument & functional labels |

.I . . iper DD-LAB-1

0016 Labeling Ib l-03 Zl-1233-27 L1 . Label ' 1887 ' Provide instrument & functional labels
! l : pe r DD-LAB-1

0016 Labeling Ib l-03 Zl-1233-32 11 | Label 1887 . Provide instrument & functional labels
pe r DD-LAB-1 1

0016 | Labeling ,1b ,1-03 121-1233-33 1 Label 1 1887 Provide instrument & functional labels
, . ' pe r DD-LAB-1| | ,

.1-03 Zl-1233-1 1 HLabel 1887 iProvide instrument & functional labels0017 | Labeling Ilb
i l | ' pe r DD-LAB- 1

;0017 ILabeling 1b l-03 121-1233-10 .1 Label 1887 Provide instrument & functional labels
| 1 pe r DD-LAB-1

,0017 ILabeling |1b l-03 Zl-1233-14 1 Label 1887 ; Provide instrument & functional labels
per DD-LAB-1:

| | ) . .

Label 1887 | Provide instrument & functional labels |10017 Labeling Ib I 1-03 :Zl-1233-28 1

.pe r DD-LAB-1 1| | . |

10017 Laboling 1b l-03 Z1-1233-3 1 ' Label 1887 Provide instrument & functional labels |
| | | pe r DD-LAB-1 |

.
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-03

I i |i ,

LOCATION | DISPOSITiog | || PROBLEM CLASSIFICAT10M
HED CODE ( SE E IDENTI- 1 INSTRUMENT oCHANGE I | c

NO. CROUP FIGURE 11 LLCAT ION I NUMBER CATEGORY R[ SOLUTION NOLIC L REMARKS |

0017 Labeling 1b l-03 |Zl-1233-34 1 Label 11887 Provide instrument & functional labels |
| | | || : pe r DD-LA8-1 . |

0017 Labeling 11b l-03 .Z8-1233-5 11 ILabel 11887 Provide instrument-& functional labels |
| | 1 1 I | per DD-LA8-1 |
|0017 | Labeling lib l-03 'Z1-1233-7 il Label 11887 || Provide instrument & functional labels |
| | | || 1 (per DD-LAB-1
| 0018 | La be l i ng lib l-03 IIZl-1233-11 1 | Label 11887 Provide instrument & functional labels

| | |. pe r DD-LAS-1 |
0018 Labeling lib. 11-03 |1Z8-1233-15 1 Label 1188- Provide instrument & functional labels |

, : per DD-LA8-1 |.| | || 1; ,

Z1-1233-18 i Label 1887 Provide instrument & functional labels | ;: 0018 | Labe l ing 1b l-03.

I . per DD-LAS-1 |- '

0018 | Labe l ing Ib |11-03 128-1233-19 1 Label 1887 Provide instrument & functional labels |
| 1 i , pe r DD-LA8-1. |

0018 ILabeling 1b |1-03 Z1-1233-23 il Label 1887 Provide instrument & functional labels. | 'j
i l i per DD-LAB-1

. | 1

0018 (Labeling 11b 1-03 Zl-1233-24 1 Label (1887 Provide instrument & functional labels | !

I l per DD-LA8-1 | i

0018 (Labeling Ib l-03 .Zl-1233-29 1 Label 1887 Provide instrument & functional labels. |
'

| | 'per DD-LA8-1

0018 Labeling 11b l-03 1Z1-1233-35 1 ILabel . 1887 IProvide instrument & functional labels !

I . per DD-LAB-1
Provide instrument & functional labels0019 Labeling ! lb l-03 Zl-1233-25

'

1 Relabel 11887 '

, per D0-118-1 || | ,

:1-03 Zl-1233-30 .1 Relabel 1887 IProvide instrument & functional labels |0019 Labeling (1b
. per DD-LAB-1 | ,

0019 Labeling Ib l-03 Z1-1233-31 1 Relabel 1887 Provide instrument & funcl.lonal labels |
| per DD-LAB-1 |

0019 ILabeling : Ib l-03 Zl-1233-36 i Relabel 1887 IProvide instrument & functional labels |
| .

pe r DD-LAB-1 |
0019 Labeling Ib .1-03 Zl-1233-37 1 Rolabel 1887 Provide instrument & functional labels |

per DD-LAB-1 |
0021 Labeling ;1b l-03 NR-1131 1 Label 1887 || Functionally label pe r DD-LA8-1 |
0021 Labeling 11b l-03 i4R-113 3-1 1 Label 1887 ; Functionally label per DD-LA8-1 |
0022 | Labeling lib l-03 NQ-1199 1 Delete 1887 . instrument no longer requi red - delete |
0023 | Labeling |1b l-03 HS-1102-1 1 Retabel 1887 Relabil pe r DD-LAB-1 & DD-SWi-1 |
0023 | Labeling ilb 1-03 .HS-1102-2 1 Relabel 11887 Relabel pe r DD-1AB-1 & DD-SWi-1 |
0023 | Labeling 11b l-03 :HS-1104-1 1 Relabel 1887 Relabel per DD-LA8-1 & DD-SWi-1 |
0023 | Labeling 1b l-03 HS-1104-2 1 . Relabel 1887 Re l a be l pe r DD-LAB-1 & DD-SWi- 1 |
10023 ILabeling Ib 14-03 HS-22149 1 . Relabel 1887 Relocate to 1-05. Relabel per DD-LA8-1 &|

| DO-SWi-1 by CN-1890. | .

0023 Labeling |1b IL-03 HS-9330 |1 | Relabel 1887 Relabel per DD-LA8-1 & DD-SWl-1 | ,

0024 Labeling Ib 1-03 HS-1131-2 11 Relabel 1887 . Relabel pe r DD-LA8-1 & DD-SW1-1 |
0024 Labeling 1b l-03 HS-1133-1 1 Retabel 1887 | Relabel pe r DD-LAB-1 k DD-SWi-1 |

'

|iOO24 | Labeling . 1b l-03 |.HS-1218 , 1 Relabel 1887 | Relabel per DD-LA8-1 & DD-SW1-1 |

i



~l
*

. .

.
,

HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-03

I I | i
| PROBLEM CLASSI FICAll0!L LOCATIONl i i DISPOSI'10li

HED | , CODE ( SEE IDENTI- ! INSTRUMENT | | CHANGE

, Em. CROUP [lCURE 11 f1 CATION.._ _ItuMQER CATECORY l1[ SOLUTION M0_L!L REMARKS
0025 Labeling Ib l-03 FR-11262 1 Label 1878 Relocate to 1-09. Functionally label per

DD-LAB-1 by CN-1878. |
0025 Labeling 11b l-03 .NR-1199 1 Label 1878 Relocate to 1-09. Functionally label perl

i l I DD-LA8-1 by CN-1878

10025 Labelin9 lb I-03 XR-11262 1 | Label 1878 . Relocate to 1-09. Functionally label per

0025 Labeling 1b l-03 .Zl-1202
'i i DD-LA8-1 by CN-1878.i

1 Label 1887 Functionally label per DD-LA8-1
0029 Labeling Ib :1-03 HS-1246 1 Label 1887 Functionally label per DD-LAS-1
0029 L.abeling .Ib l-03 | NDS-1199 1 Label . 1887 | Functiona lly label per DD-LAB-1
0029 Labeling Ib :1-03 ' NIC-1199 1 Label !1887 | Functiona lly label per DD-LA8-1
0029 Labeling Ib l-03 , NIM-1199 1 Label 1887 Functionally label pe r DD-LAS-1
0030 . Labeling 1b l-03 HS-11464 1 Label 1887 Assigned instrument number. Label per !

j j 1 DD-SWi-1 & DD-LAB-1 |'

1 |0031 ILabeling | 1b |l-03 HS-1220 1 | Delete 1887 ' No longer requi red - system function |
| | || . ! frevised i
10031 | Labeling Ib t-03 HS-1221 il Delete 1887 ||No lo9ger required - system function |
| | ' revised 1

0031 | Labeling Ib 'l-03 ,HS-1224 1 Delete ; 1887 INo longer required - system function I

I trevised-

0031 | Labeling Ib l-03 HS-1225 1 | Delete 1887 No longer required - system function
| !I revised

0031 | Labeling |;1b l-03 - HS-1226 11 Delete 1887 No longer required - system function
| revised 1| . |

'

0031 | Labeling Ib l-03 'HS-1237 1 Relabel 11887 Functiona lly label per DD-LAB-1 |
| & DD-SWi-1 1

0032 | Labeling Ib 18-03 HS-3261 1 1 *se l 1887 Functionally label per DD-LA8-1 I

| | 8 & DD-SWi-1
0036 | Labeling 1b 1-03 ; HS-1269 1 I Lsbel 1887 Assigned instrument number. Label per

| | DD-SWi-1 & DD-LAB-1
0036 , Labeling |1b l-03 HS-1270 1 Label 1887 Assigned instrument number. Label per

I l DD-SWi-1 & DD-LA8-1
.'

0037 LabeIing | tc ,1-03 HS-21429 1 iLabei 1887 Functionaily I abe i pe r DD-LAB-1
| t DD-SWi-1 1

0038 ILabeling Ib l-03 HS-1227 1 ; Label , 1887 Functionally label per DD-LAB-1 &
I , DD-SWi-1

0038 . Labeling Ib l-03 HS-1259 11 ; Label 1887 runctionally label per DD-LAS-1 &
DD-SWi-1

i

0038 | Labeling .1b l-03 HS-1260 1 Label 1887 | Functionally label per DD-LA8-1 & i
DD-SWl-1 1

0039 Labeling Ib l-03 NI-1199 1 Label 1887 Replace with digital ind ica to r. |
Functionally label per DD-LAB-1 |

l 0040 Labeling Ib 1-03 HS-1219 1 . Relabel 1887 Functionally label pe r DD-SWi-1 1

0040 Labeling 1b l-01 HS-1222 1
' Rolabel 1887 Func'.lonally label pe r DD-SWi-1

0040 Labeling lib l-03 HS-1223 | 1 Relabel 1887 Functionally label pe r DD-SWi-1
0041 Labeling Il lb l-03 HS-1217 , 1 ,Rolabel : 1887 Functionally label per DD-SWi-1

i
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL 80ARD I-03

| | 1 || m 1 i

| PROBLEM CLASSIFICATIOJi LOCATION j | DISPOSITION | |
HED CODE ( SE E 'IDLMF1- . INSTRUMENT | | CHANCE | |

_ _M0 QROUP FLGURE 11 FICATION, BWMBER CAT FC-ORY RJ. SOL UT I ON NOTICE 11EMARKS Im
0042 Labeling Ib l-03 HS-1245 1 Delete 1887 No longer requi red - Delete |
0044 Labeling. lib l-03 HS-21431 1 Relabel 1887 Functionally label pe r DD-SWi-l 1

'

0044 Labeling lib l-03 'Z1-21471 11 Relabel 1887 Func t iona l ly labe l pe r DD-LAS-1 |.

0045 Labeling lib l-03 |HS-21432 '

1
' Relabel 1887 Functionally label per DD-SWi-1 1

0045 Labeling lib l-03- Zl-21472 1 Relabel 1887- Functionally label pe r DD-LAS-1
0046 | Labeling |1b l-03 HC-21446 1 Relabel '1887- IIFunctionally label per DD-LAB-1
0046 | Labeling ilb , 5-03 PDI-21442 If Relabel 1887 Funct iona lly label per DD-LA8-1 i
0046 | Labeling lib ||-03 PI-21443 11 Relabel 1887 Funct iona lly label per DD-LA8-1 1
0046 | Labeling Ib,

'

|-03 IPI-21446 11 Relabel 1887 Functionally label per DD-LA8-1 |
0046 Labeling i Ib 1-03 IPI-21447 11 , Relabel 1887 Functionally label per DD-LAS-1 1
0132 Labeling . Id :1-03 |HS-11219-1 1 1 Label 1887 Functionally label pe r DD- 38-1 & |

| | DD-SWi-1
10132 Labeling , Id 1-03 ' HS-11219-2 1 Label 1887 Functionally label per DD-LA8-1 &,

I I 00-SWI-1,

0280 Labeling ic 11-03 'HS-1216 4 Reevaluatedl1887 No action required - see HED Disposition 1
0315 linstrument 1 2m |l-03 NA 2 Addition |1887 ; ' Rod Wi thd raw Proh i b i t' Alarms |
0496 linstrument 2b 11-03 FR-11262 | 4 || Re loca te 11878 Relocate to 1-09 per CN-1887
0496 ilnstrument 2b 11-03 NR-1199 14 | Relocate- | 1878 Relocate to 1-09 per CN-1887

XR-11262 ||4 Relocate & ilS78 Relocate to I-09 4 provide local digital0496 Instrument 12b l-03 *
,

| ! Change-out . Indicator per CN-1887 for operator use.
. 0497 Instrument 12c l-03 HS-1102-1, -2 3 Relocate 1887 Funct iona l ly g roup. Label per DD-LA8-1
0497 Instrument 12c 1-03 ; HS-1104-1, -2 13 Relocate 1887 Functionally group. Label per Dd-LAB-1 1
0498 in- ument 2b l-03 IXI-93128 . 4 Delete 1887 | Not required -' delete. |
0538 In: .usent 2e 1-03 PI-1108 | 1 Rescale 1887 Resca le per DD-AIS-1 |,

0538 linstrumant 2e 1-03 PI-1109 1* Rescair 1887 Resca le per DD-AIS-1 |
I1-03 'PI-1110 1 Rescale 1887 Resca le per DD-AIS-1 |0538 Instrument !|2e !

' 0538 instrument 2e 1-03 |PI-1151 1 Change-out | 1887 Replace with graphics display i
10538 Instrument 2e . 1-03 .PI-1151-1 1 Change-aut 11887 Replace with graphics display
0538 instrument 2e 11-03 PI-1152 1 Change-out . 1887 Replace with graphics dispsay,

1 Change-out I 1887 Replace with graphics display0538 linstrument -12e 18-03 PI-1152-1 ;

1 Change-out | 1887 - Replace with graphicr display |0538 linstrument (2e 11-03 PI-1153
0538 linstrument 2e 11-03 PI-1153-1 i 1 Change-out ' 1887 Replace with graphics display |
0556 linstrument 2e 11-03 Z1-1233-1/-37,2 Rescale 11887 Resca le per DD-AIS-1 1

0557 linstrument 2r 1-03 Switches '11 | Change-out 1887 Replace switch rings per DO-SWi-1 |
| . I Lights | | Replace lights per DO-ILS-1 |

10559 | Instrument ' 2e 11-03 :NI-1133-3 ? IChange-out . 1887 Replace with digital indicator & |
| | 1 | | selection switch |

'

10559 | Instrument 20 |l-03 NI-1134-3 12 | Change-out , 1887 Replace with digital indicator & ||
' l I | selection switch,

0559 | Instrument |2e 114-03 N1-1135-3. 2 Change-out 11887 ' Replace with digital indicator &
I selection switch'

0559 linstrument
.

2e 1-03 NI-1136 2 Change-out 1887 Replace witn digital indicator &
I , , selection switch

10559 instrument 2e 11-03 NI-1137 2 Change-out 1887 Replace with digital indicator & ,

i | | | lt, election switch. I
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HUMAN ENGINEERING DISCREPANCIES LISTED FGR CONTROL BOARD l-03

,

I i i l |
| PROBLEH CLASSirlCAT[0N |LOCATIONI | DISPOSITION |
; HED : CODE iSEE IDENil- || INSTRUMENT CHANGE |-
_._No . GROUP FIGURE 11 f1 CATION NUMBER CATECORY RESOLUTION MOTICE f4EMARKS _

0559 Instrument 2e 1-03 Mi-1138 2 Change-out 1887 Replace with digital indicator &
| | | | selection switch. I~

10560 linstrument '2e 1-03 I N1-1199 2 IChange-out 1887 Replace with digital indicator i
10560 linstrument 12e 1-03 NIC-1199 2 IRescale 1.1887 Install new dial ca rd per DD-AIS-1 |
10564 linstrument |12e |8-03 Ni-1131-2 2 Change-out 11887 Replace with bar graph indicators |4

| | | | Sca l e pe r DD- AI S-1 |i ,

0564 linstrument 2e ||-03 .NI-1132-2 , 2 Change-out i 1887 Replace with bar graph indicators |
| Sca l e pe r DD- AI S-1 1

0564 | Instrument 2e 1-03 'N1-1133-2 12 Change-out 1887 Replace with bar graph indicators |
l i Sca l e pe r DD- AI S-1 1

,

0564 Instrument 12e 1-03 NI-1134-2 12 IIchange-out 1887 Replace with bar graph indicators I
l Sca l e pe r DD- A I S-1 |

l 0564 Instrument 2e 1-03 NI-1135-2 2 . Change-out 1887 Replace with bar graph indicators |
| Sca le pe r DD- A I S-1 1

0569 linstrument |2e 1-03 PI-1108 2 Roscale 11887 Resca le per DD-AIS-1 1

0569 linstrument 2e 11-03 lPl-1109
'

2 Rescale 1887 Resca le per DD-AIS-1 |
Resca le per DD_AIS-1 |0569 linstrument 2e I'l-03 iPI-1110 2 Rescale 1887 i

,

0571 linstrument 2e 1-03 Ni-1131-1 2 Change-out 1887 Replace with bar graph indicators & |!

| | | | | | sca le per DD-AIS-1 ,

4 - 0571 Illnstrument 2e 1-03 . NI-1132-1 12 Change-out 11887 Replace with bar graph indicators as
| | | scale per DD-AIS-1*

0591 Instrument 2e 1-03 21-1204 12 : Change-out .1887 ; Replace with digital indicator |
0597 ILabeling Ib l-03 HS-1131-2 11 . None Re-evaluate, no change ho I-03. See HED.'l
0597 |tabeling Ib l-03 HS-1133-1 .l 1 mone Re-evaluate, no change on 1-03. See HED.i
:0597 Labeling' |1b l-03 ;NI-1131-2 I INone Re-evaluate, no change on 1-03. See iiED. |
10597 Labeling ;11b l-03 NI-1132-2 1 HNone Re-evaluate, no change ch I-03. -See HED.| e

0597 Labeling Ib 1603. NI-1133-1 1 None Re-evaluate, no change o.'l-03. See HED.i |

0597 Labeling 1b l-0A c!NI-si33-2 .1 Mone | Re-evaluate, no change on 1-03. See HED.l '

0597 Labeling Ib .1-03 fMi-1133-3 li INone Re-evaluate, no change on 1-03. See HED.| i

0597 Labeling Ib - l e -m (Ni-1134-3 |F INone Re-evaluate, no change on 1-03. See HED.|
0597 labeling .1 b - w .1,-03 -INI-1134-2 11 None Re-evaluate, no change on 1-03. See HED.l'

0597 Labeling Ib 1-03 IXi-li34-3 1 None Re-evaluate, no change on 1-03. *ee HED.|,

10597 Labeling , Ib l-03 Ni-11D-1 None Re-evaluate, no change on 1-63. See HED.|'
! O597 Labeling 3415 1-03 Ni-Il35-2 1 None . Re-evaluate, no change on 1-03. See HED.l
0597 | Labeling ' f ib l-03 N1-1135-3 11 .None fe-evaluate, no change on 1-03. See HED.|

NI-1136 1 None Re-evaluate, no change on 1-01. See HED.10597 |Labeding iib .1-03 '

0597 Labeling lib l-03 |:Ni-1137 1 None Re-evaluate, no change on 1-C3. See HED.!'

10607 Jnstrument
- 1.lb .1-03 lN1-1138 1 Nona ! Re-evaluate, no change on 1-03. See HED.l0597 Labeling ,

12r 1-03 'HS-1260 1 Change-out 1887 . Switch r!ng to be changed to meet |
'

_
L DD-SWl-1

. 1

0607 instrument 2r I l-03 HS-93475 1 Change-out 1887 functionally revised. See HED disposition |
0607 Instrument 2r 1-03 : HS-93476 1 Change-out 1887 Functionally revised. See HED Jisposition!

, . 0607 Instrument 12 f' ,1-03 . HS-93417 1 Change-out 1887 Functionally revised. See HED dispositioni
!' 0607 Instrument 12r 1-03 |HS-93478 1 Change-out 1887 Functionally revised. See HED disposition).

0608 ; Instrument |2r :1-03 |HS-93125 1 Change-out 1887 Switch ring to be changed to meet |
| <

s ,

% i-

| /;
1

. _ _ _. a.
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HUMAN ENGINEERING D4SCREPANCIES LISTED FOR CONTROL BOARD l-03
e -

N

I I h

| | PROBLEM CLASSiflCAL10N LOCATION 'DISPOSI'' 8 0N 4

i HED | CODE (SEE L IDENil- INSTRUMENT CHANGE .

NO. IGROUP FIGURE 11 FICATION NUMBER CATEGORY RESOLUTION NOTICE h(MARKS
Du-Swl-1|

0608 linstrument 2r 1-03 HS-93126 1 Change-out 1887 Switch ring to be chan9ed to meet
DD-SWi-1

0608 Instrument 2r 1-03 I HS-9312T 1 Change-out 1887 Switch ring to be changed to meet |
| DD-SWi-1 |

0608 , instrument 2f l-03 HS-1270 1 Change-out 1887 Assign instrument number, change per |'

I N | 00-Swl-1 |
0610 Instrument 12e 1-03 PDI-1156 1 Rescale ;1887 Install new dial card per DD-AIS-1 |
0629 instrument 12e, 1-03 TR-2256 2 , Relocate 1878 Relocate to 1-09 k rescale |

.0652 Instrument 2e 1-03 IR-2256 1 Rescale 1878 Relocate to 1-09 per CN-1378 |
| | |(includes new chart paper) |
0653 linstrument 2e :I-03 PR-1108 1 Rescale 11878 I Relocate to 1-09 per CN-1878 |

| | ,
( includes new chart paper) |

10653 | Instrument 2e 11-03 NR-1133-2 11 Rescale 1878 Relocate to 1-09 per CN-1878 |
l . (includes new chart paper) || | |

.PR-1108 | 1 Reevaluated 1878 Not requi red for operational use. |10654 linstrument 2e 11-03
| 1887 Relocate to 1-09. j

0654 linstrument , 2e .1-03 : NR-1199 1 Reevaluated 1878 |Not required for operational use. |

1 1 1 11887 Relocate to 1-09. t
0655 Instrument 2cx l-03 |NR-1131 1 i' Relocate 1887 Relocate on 1-03 to facilitate operator |

reading. || | .

Relocate on 1-03 to facilitate operator |
|

0655 Instrument |2cx 1-03 NR-1133-1 1 Relocate '1887 |

| | >
, I reading. |

0655 Instrument 2cx |l-03 TR-2256 1 Relocate 11878 See HED 0652 |
0656 Instrument 2e 11-03 NR-1133-2 2 Rescale 11878 Relocate to I-09 and replace scale / paper |

| per CN-1878 |

10661 Iinstrument
- 2e 1-03 FR-11262 ; 2 Relocate !1878 Relocate to 1-09 by CN-1878 |

10661 linstrument 2e 'l-03 NR-1199 2 Relocate ||1878 Relocate to 1-09 by CN-1878 |

10661 linstrument . 2e 1-03 I XR-11262 2 Change-out 1878 Reixate to I-09 by CN-1878'

| | k Relocate

10736 l i nst rument 2h I-03 HS-1219 4 Reevaluated ,1887 No .wtion requi red. See HED disposition.

0736 | Instrument 2h 11-03 HS-1222 4 Reevaluated 1887 .No action required. See HED disposition.1

0736 linstrument 2h .1-03 lHS-1223 4 Reevaluated 1887 No action required. See HED disposition.|

0736 Instrument 2h |-03 HS-1245 .4 Deleted 1887 No longer requi red - delete. |
0737 Instrument 2n 1-03 HS-1102-1 |1 Change-out 1887 Replace lights per DD-ILS-1

0737 Instrument 1 2n 1-03 HS-1102-2 1 Change-out 1887 Replace lights per DD-ILS-1

0737 Instrument 2n 1-03 HS-1104-1 1 Change-out 1887 Replace lights per DD-ILS-1

0737 instrument 2n 1-03 HS-1104-2 1 Change-out 1887 Replace l ight s pe r DD- I LS- 1

0739 Instrument | 2k 1-03 NR-1131 1 Label 1887 | Functionally label pe r DO-LAB-1

0739 Instrument 2k 11-03 .NR-1133-1 1 Label 1887 Functionally label per DD-LA8-1

0741 Labeling Ic h1-03 | HS-21431 1 Retabel 1887 Label pe r DD-I LS-1

0741 Labeling Ic l-03 HS-21432 1 Relabel 1887 Label pe r DD-l LS-1 |
0832 linstrument 2d 1-03 Misc 2 . Change-out 1887 Multiple Meter / Control Groups addressed |

| | | | .specifically for each function. See |
| | 1 | | ,HED disposition. |
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* PUBLIC SERVICE COMPANY OF COLORADO
FCAT ST V A AIN NUCLEAR GENE A ATING STATICN Log Number C/y

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 12av

8erm 344 22 4228
NEviEWER NAME ATE

.lof WilENIE AJ &|/ /g 2

A. HED TITLE M A IA) CcN 7~Ac't EDA R b ~ TA KY/ A, 'f. + L A Wilsiv/L Seg ui,y-<

I

I

B. ITEMS INVOLVED
|

-

i
INSTRUMENTi,

ITEM TYPE | NOM ENCLA TU R E LOCATICN f OATA FILE NO

I
_ _

| PwCTO NO.

c>. <, n u ur -, .n L G )1-0g, ., M A I w sw ov o n- *

1- o 1' | | t c A; 1"<C L A cc M

Z-of | g

|I-0/ I ;8

,i -

x. .c - , .

r-of. I !

fT-09-
| { |

,
'

7-/0 ;

.I - / 3 - ; j

f-/ Y - i i !
~

1-19 | \V | ,

I

_

,
ti |

i

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) VA AlCu 6 M A / Al C c N Tif C t_ 6CA /d D $

A A E Aio I~ ! 7)E Ao fo F~ 4[h (LA 6EL [D 0 A TA C C f b ) i A) (c ov Td Cl. /Q o C M .

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

I

-

- - _ _ _ _ .



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

,

.

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

3

|

|
t

|
|

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

i
! |

|
'

|

|

|

|
G. CLASSIFICATION

'

H. CORRECTIVE ACTION OPTIONS

I
i

i i
-

t
i

I !

! I. DISPOSITION L-#I
- N - M E-/-

. ' T-c2 ,% 2ndr2 - . D.J2 LA. A Y''' 1- ,. --

! T-o 2 | 7-o4 l_a.A | p a < 2 n 4.42 _/ CAf /28 7 a.stf n -3o -gr
I

!,

'

l

,

TEAM ACTION !

I CONCURRENCE CATEAM VEVSER SIGN ATU AE J NoN .CONCU R R E NCE DATE !*

. Team Manager ;

i CRDR Coordinator f
;

I Human Factors Spec. I

! Senior Reactor Operator | |
: >

!' i i
'

>

_ - _ _ _ _ _ _
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number O /[

.

FORT ST VRAIN NUCLEAR GENERATING STATION,

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4228

REV| EWER NAMS OATE

joe MLEMEA) is|'s|2''> |

A. HED T|TLE LA 6EL o A/ C 4 TACC/Nc. con v&M Gen)

8. ITEMS INVOLVED
I

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION 1ATA FILE NO
PHOTO NO

| |
11-11 % ~ J \ rod Postroco inDie/1mL 1-03 t

_
-+ | | |

'

- 4, I
i ,

-F I |

-J2 | \
, , .

~d
.p I f

Ne -/3 | 'v I 4 !

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) i IUccMFLE T / M9 TRuM E A> F Alum E( A, /M

is c,a u c.~ r c - r n.a ,, ,, -,n ay. O n, ,- c,.. ._ a - c

| DEN coc A rt.u o S s n o w r) coa Ro n Poh e rtos/ t N Die n rett S .

.

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

i

|

|
|
!

.



T

.

.

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

)

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

I
4)

f. DISPOSITION /a ba s'n e bra w> nen b furse 's n t ||n/ |d e|
D D - t RR-/ d N /18 7 ald $ /s -Jo -f S',o ne v.

TEAM ACTION

|
"

TEAM MEMBER SIGNATURE NON C NCURRENCE OATE

Team Manager

CRDR Coordinator

|Human Factors Spec.

|Senior Reactor Operator

.
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PUBLIC SERVICE COMPANY OF COLORADO
L g Number O /h

.

FORT ST. VRAIN NUCLEAR GEEJERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344-22 4228
Rgvigwgg NAMg DATE

JcE k'El.iM E Al C h fS '')

A. HED TITLE LA SEL o n) C. + TA CC/AIC. O Al vin DoA)

8. ITEMS INVOLVED
'* IK.RUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO
PHOTO NO.

2I-11 % ~ /7'sRoD PostTocA) livDie A rvrL _T-03

-do
\ -ato

~32. \

-2/

-27-

-33

N? -Ja - $ h
l) i A/ce M PL E TE

iA>> TR o# M E A/ r A/ u m E g A fa,4C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

,sc,a w - r c - ,n.a ,,, - u s 9 - ~ r.~ s n -

| DEN *= rc A ric e u$ 5 nceviv co A Re n poh t ric si i si pic n n'R S .

.

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

.



s

"

.

.

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

.

!

'F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

-
.

.

t. DISPOSITION See NE D ~ 0/T ukN 10 ~ 30 ~ $W
.

.

TEAM ACTION

|TEAM MEY8ER SIGNATURE NON CONCURRENCE OATE

Team Manag r

CRDR Coordinator

Human Factors Spec.
-

Senior Reactor Operator

|
-

!

|
<



PUBLIC SERVICE COMPANY OF COLORADO
Log Number O /['

' FORT ST. VR Alfa NUCLE AR GENERATING STATION

' HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228
REVIEWER NAME DATE

JcE L'Elitn e A) (sh|2 'b

A. HED TITLE (f SCL o N 0. 4 7*A CC/N C. {cN UC N I~r0 A)

B. ITEMS INVOLVED
'' INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATsON DATA FILE NO.
PHOTO NO.

~z I- 11 %~ } 9 Ro D Pos o roc s) inDie A rox 1-03

-3F I
'

f -/- D-bol
!

3
!

-3
I -7-

-fo - |
N -H- k &

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) I iAlecMPLE T / N> TRum E N r A/uM Et A. md

IS CIVi A)(oww rac L A s.r bo G or is s A bet Eh), 3) No fuut rion s& CEnh YA e

| DEN C oc A rico u $ S no w r> coa Ro n Pob o Tro u ! N De c n nR S .

D. LIST THE PROCEDURES OR OPER ATIONS THAT USE THE
LISTED 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

f. OfSPOSITION See $f D ' 0/S~ Ud// /d*30*$ f

.

*
%

TEAM ACTION

TEAM MEMBER SIGNATURE NC C NCU RENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator

.



PUBLIC SERVICE COMPANY OF COLORADO
Log Number O/h

,

FORT ST. VR AIN NUCl. EAR GENER ATING STATION

' HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22-4228
REVIEWER NAME OATE

JcE VEL EM E A) G|3 /2 'b

A. HED T|TLE & A BCL o ^) 0 4 TACC/N C. {cN vin 7~rcA)

B. ITEMS INVOLVED
'- INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATeON OATA FILE NO
PHOTO NO.

11- 13 %~ /A * Ro D Po$r Toc U INDic/\ TcR _T-03

-H - |
'

-/5 '

-/9*

~23'

-d 9 *

._u . I
N/ -M| V b

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) i i Al< c M PL E 77 / M9 TR4M E M 7~ A/u m Ec-4. fug

isc.~c._ ~c -rn.a,,,- way.OnO ~ ,c ,,. . s n a -

i u~ ,c c,cc . s n,~~ coa no n ros,rio a , ~ vic n roa s .

.

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



.

; E. SPECl#IC OPERATOR ERROR (S) THAT COULD RESULT FROM HED

||
.

:
.
I

- i
.

;

.

.

!

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

I.

i

1

- l

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

.

l

.]

I. OISPOSsTION fee $fD ~ d/$~ /d ~20-SY Ud$t

%

TEAM ACTION

TEAM MEMBER SIGNATURE NON.C NCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Oparator

2

.

., _ , , _ , . . - .. - . . , - ,
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PUBLIC SERVICE COMPANY OF COLORADO,

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number O /f

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228
REVIEWER NAME DATE

JCE W EL E M E Al Gf3 f2 h

A. HED TITLE l A 6fL ' A/ O +- IA8C/N O- (#4/ UC M U#Al

B. ITEMS INVOLVED
'" INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.

1I-11%~lo ' rod PostToco inDie||roK 1-03

-3G l
'

i ~M-
f

~3) '
-37

t

Q- V 4
f) i Alco M PL E 77/o> TRum r ar A/am gg A,fricC. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

ise,auc. _ ~c n ,n.a,,,,- w ay. A nO ~- n.~ a n ~ n -

17)EN C.ca riou a s snessiv con Ro b r*O o rto w t r. Di c n roR S .

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 RESULT FROM HED
'

i

F. LIST THE CONSEOUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

,

!

,

t. OlSPOslTION _ fff mfd - ol.s' sled Ad =3d = f.$'

-
.

%

TEAM ACTION
"

TEAM MEM8ER SIGNATURE NON C NCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator

.



PUBLIC SERVICE COMPANY OF COLORADO-

Log Number Od /FORT ST. VP AIN NUCLE AR GENEH ATING ST ATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4228
_

REVIEWER NAME QATE

JeE kat ew e'u shh 5 |

A. HED TITLE L A 5 e l s sy C. I rn C $ * N G. c'c N v c' N Y c .V

B. ITEMS INVOLVED
i

| INSTRUMENT

ITEM TYPE NOMENCLATURE LOC A TION DATA FILE NO
PHOTO NO

! !

NA-It 3 g , AJ A .s o 3 4 / | yu s gsp A R Ece ngg g | [~C3 QR()

!
| l

! l I

I

i i

| | |
i

; !

! |
I

_ . _ _ _ .

'

\*

! !

C. PROBLEM DESCRIPTIONE (GUIDELINES VIOLATED) Airon D6 A Hns A/O #w M c 7/0,U -f 4 G ./

.

t

.

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

__ _ _ . - _ __

-wwme--%+- w - eee.------ -
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.

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

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSlFICATION

H. CORRECTIVE ACTION OPTIONS

.

I

1. DISPOSITION fiss e h'a n a Nu< /> ba / aer DD-MB~/ ed-d27
b]dW 10 ' 3 d * 2 A"

TEAM ACTION
CONCURRENCE OR

TEAM MEMBER SIGNATURE NON CONCURRENCE DATE

Team Manager

>

CROR Coordinator

Human Factors Spec.
_.

I
Senior Reactor Operator

-

!
|
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PUBLIC SERVICE COMPANY OF COLORADO
,

Log Mumn ddd,FORT ST. VRtIN NUCLEAR GENERATING ST ATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

F oreve 344 22 4228

REVIEWER NAME DATE

SONAAME77 6 /7/83

A. HED TITLE _ b/|$$A |N$ * TN$loY$ A0N VEN T/0N

B. ITEMS INVOLVED

| INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION OATA FILE NO
PHOTO NO

i

No-||99 . Flax conNTER i Z-03 C-53
!

I

i

|
i

I

!

: I ,

'

| _ _ _

1

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) $//1' t'ou.NTIA N43 No .Zg" SffM

:

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

-_ _ _ _ _ __.

e. ,-. -*-.m.-

emm -- -w --. =+em

- . , = . . -w- - - - ---"e-

- . . - , + - . *Nw

. _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _
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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 ACTION OPTIONS

.

.l

l. DISPOSITION fne ad ws d a $ |on e d V" en -a ir o Y An |* beAA
'

dM-//4 7 skA jo -1-LC"

TEAM ACTION
""

TEAM MEMBER SIGNATURE NC CONCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

*

Senior Reactor Operatur

.

]
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PUBLIC SERVICE COMPANY OF COLORADO'
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F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS _
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|

l. DISPOSITION fu n e 4n e| f |m ef na< DD-ILS-l eN /9 8)
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_

TEAM ACTION la

h TEAM MEM8ER SIGNAT E N N C NCURRENCE DATE
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CRDR Coordinator

Human Factors Spec.
_

; Senior Reactor Operator |
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PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VR AIN NUCLE AR GENERATING ST ATION Log Number Oh32

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1 ,

Form 344 22 4228
R EVIEWE R NAME DATE

b l mo mexb 3 0 u~. 9/75 bN
,

A. HED TITLE bh - Meb A
- --

B. ITEMS INVOLVED

- INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.
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j t /

CT h5 / tdt' / TOY
I ~i

I I5/T (5
(

_

i

e 2_'/ rNNiC. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) %g Op__ NJ

u ,_
-

<mb h.
-

- _,b , d-9 A' [k L w A t
- -

crum, , m m--

-

mm
J

-

.

D. LIST THE PROCEDURES OR OPERATIONS THAT USE THE -

LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR
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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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G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-Q4[

PROBLEM CLASSlFICATt03 LOCATION DISPOSI'10N
HED | CODE ( SEE IDENTI- INSTRUMENT CHANGE ,

NO. CROUP FICURE 11 FICATION NUMBER CATECORY RESOLUTION NOTICE REMARKS

0014 Labeling 1b l- 014 l-9304 1 Label 1887 Func t i ona l l y l a b'e l ' pe r DD-LA8-1 l;

0033 LabeIing . Ib i -Ole Xi-11139 | 1 Labei 1887 .Functiona i 1y Iabei per DD-LAB-1
0033 Labeling Ib l - 0 84 XI-11140 :1 Label 1887 Functiona lly label' per DD-LA8-1
0033 Labeling Ib 1-04 XI-11141 1 Label ; 1887 Functionally label per DD-LA8-1
0033 Labeling Ib 1 - 0 84 XI-22147 1 Delete 1887 Nc longer required - delete, t
0033 ; Labeling Ib |l-04 XI-22148 1 Delete 1887 No longer requi red - delete.
0034 Labeling 1b 1-04 XI-1247 1 Delete 1887 No longer requi red - delete.
0034 Labeling Ib .1-04 XI-1248 1 Delete 1887 ; No longer requi red - delete.
003ts Labeling Ib l-04 XI-1249 1 Delete 1887 u No longer requi red - delete.
0034 Labeling 1b l-04 XI-1250 1 Relabel 1887 ; Functionally label pe r DD-LAB-1

Functionally locate by display
0034 . Labeling Ib ' v4 XI-1251 1 Relabel 1887 Functionally label pe r DO-LAB-1

1 Functionally locate by display |
0034 Labeling 1b I-04 XI-1252 1 Relabel 1887 Functionally label per DD-LAB-1

i Functionally locate by display
,008 3 ; Labeling 1b l-04 HS-1212-1 ,1 Relabel 1887 Relabel pe r DD-SWi-14

;0043 Labeling Ib ;l-04 .HS-1212-2 1 Relabel 1887 Relabel per DD-SWi-1
0096 La be l i ng Ib l-04 Core Crs phics 1 Relabol 1887 Reformat selector switch legend
0096 Labeling 1b l-04 HS-22147-1 1- Delete 1887 Not required - Delete

10096 Labeling 1b iI-04 HS-22147-2 1 Delete 1887 Not requi red - Delete
0096 Labeling - Ib l-04 HS-221847-3 1 Delete 1887 Not requi red - De f ete

0096 Labeling 1b ;l-04 : HS-22147-4 1 Delete 1887 Not required - Delete
:0096 Labeling Ib l-04 H S-221847-5 1 Delete 1887 Not requi red - Delete
;0096* Labeling . Ib :1-04 HS-22147-6 1 Delete 1887 Not requi red - Delete
0096 Labeling . Ib l-04 HS-2218e8-1 1 Delete 1887 Not required - Delete
;0096 Labeling Ib l-04 HS-22148-2 1 Delete 1887 Not requi red - Delete
0096 Labeling . Ib l-04 HS-22148-3 1 Delete 1887 Not required - Delete
0096 Labeling Ib l-014 HS-22148-4 1 Delete ;1887 Not requi red - Delete

' 0096 1 Labeling Ib l - 014 IIS-221848-5 1 Delete 1887 Not requi red - Delete
0096 LabeIing . Ib I-04 HS-22148-6 1 DeIete 1887 Not required - Deiete |
0097 Labeling Ib l-04 HS-1212-3 1

'

Relabel ; 1887 Functionally label per DD-SWi-1
0098 tabeling Ib ,1-04 El-1253 1 . Label 1887 Functiona l ly label per DD-LAB-1
0098 Labeling Ib l-04 . El-1254 1 Label 1887 | Functionally label per DD-LAB-1
0099 LabeIing Ib i-04 HS-1212-4 1 Labei 1887 1.Functionai1y Iabei pe r DD-SWI-1
0100 Labeling 1b .1-04 HS-11266 1 Label 1887 i Functiona l ly label per DD-SWi-1
0503 Ope ra t ions 3e il-04 Refe rred : Gene ra l training requi rements-referred to

t ra i n i ng
'I0503 Instruments . 2h |-04 XI-2222 Typ 2 2 Delete 1887 No longer requi red

|
,

XI-11142/3/4 2 Delete 1887 No longer requi red.

*
,

i-
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL BOARD l-04

| | . | 1

| PROBLEM CLASSIFICATION LOCATION | DISPOSI'lON
| HED CODE (SEE IDENTI- INSTRUMENT | CHANCl[' ,

i

i NO. CROUP FIGURE 11 FICATION NUMBER CATECORY RE_ SOLUTION NOTICE REMARKS
10506 Labeling Ib l-04 101-22147 1 Delete 1887 No longer required - Delete
10506 Labeling Ib l-04 101-221348 1 Delete 1887 No l onge r requ i red - De le te
0506 Labeling 1b l-04 iTI-1187 ,1 Change-out 1887- Replace per DD-AIS-1 & functionally

labeled per DD-LAB-1
0506 , Labeling 1b |l-04 TI-22147 1 Delete 1887 No longer requi red - Delete 1
0506 :' Labeling Ib l-04 . TI-22148 'I Delete 1887 No longer required - Delete
0506 'llabeling 1b l-04

' XI-11139 ;) Relabel 1887 Functionally label per DD-LAB-1
0506 Labeling Ib .1-04 XI-11140 1 Rolabel 1887 Functionally label pe r DD-LAB-1
0506 Labeling Ib l-014 XI-11141 1 Rolabel 1887 . Functionally label pe r DD-LAB-1
0506 . Labeling Ib l-04 XI-11142 1 Delete 1887 |No longer required - Delete
0506 . Labeling Ib l-04 XI-11143 1 Delete 1887 No longer required - Delete
0506 Labeling 1b l-04 XI-11144 1 Delete

' 1887 No longer required - Delete
0506 Labeling Ib l-04 .XI-2222 1 Delete 1887 No longer requi red - Deleted
0506 Labeling .Ib ' l-Oto Zl-1237 1 Relabel & 1887 Replace per DD-# lS-1 & functiona lly4

Change-out label pe r DD-LAG-1I , l-04 Z l-12147/8/9 1 - Relabel & 1887 Replace per DD- glS-1 & fudctionally: 0506 Labeling 1b.

Change-out- label per DD-LA l-1
0506 (Labeling 1b |1-04

' Zl-1250/1/2 1 ;Retabel & 1887 Replace per DD-AIS-1 & functionally
Change-out label per DD-LAB-1

0591 Instrument 2e 1-04 XI-22147 2 Delete . 1887 No longer required - Delete
.| 0607 Instrument 2r 1-04 HS-1257 1 Delete ' 1887 No longer required - Delete
106484 Labeling 1b l- 024 . XI-1247 1 Delete 1887 No longer requi red
10684 Labeling .1 b l-04 XI-1218 1 : Delete 1887 No longer requi red44 ,

.06144 Labeling 1b l-04 XI-1249 1 | Delete 1887 INO longer requi red
OC44 | Labeling .Ib l-Or4 XI-1250 1 | Label 1887 Functionally label per DD-LAB-1.

Functionally locate by display.
06144 Labeling Ib l - 0 84 XI-1251 1 Label

' 1887 Functionally label pe r DD-LAB-1.
I a Functionally locate by display.
0644 Labeling 11b l-04 XI-1252 | 1 Label 1887 Functionally label pe r DD-LAB-1. |

Functionally locate by display.
. 0742 ; Instrument 2h I-04 HS-1212-3 3 Reevaluated 1876 Circuit redesigned
0743 instrument 2h I-04 T I-1187 - 2 Change-out 1887 Replace per DD-AIS-1
0744 Maintenance 4b l-04 iNo Instr. # 3 Refe rred To Tra ining, GSAR-789
0745 Labeling . 1c l-04 . El-1257 1 Delete 1876 . No longer required - Delete
0745 : Labe I i ng 1. Ic I-04

'

EI-1258 1 |Deieto 1876 No 1 onge r requ i red - De i e te i
10745 , La be l i ng 11c ll-04 lHS-1257 1 .| Delete ;1876 No longer requi red - Delete |

.
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PUBLIC SERVICE COMPANY OF COLORADO*
a, FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number O/V,

HUMAN ENGINEERING DISCREPANCY EVALUATION
nao HEDE 1

Parm 344 22 4228

AEVIEWER N AME
DATE

Joc k'ELEMEN 6/s/g 2
A. HED TITLE MA I AI CO N T~AO L RDA k b ' ~fA A A/u d. + l A 86L/NL Syp uty

8. ITEMS INVOLVED

INST 9UMENT
ITEM TYPE NOMENCLATURE LOCATION CATA FILE NO.

~ PHOTO NO.
1-0t, ktAIN CcNfACL 50ARD LpesugLS)
1 - 0 3.- I conrgot Acom |
z-*3- | { }1-c y ! I o

1-or' s
;r-of. | t

I-09. j
| j

7'- / 0 - | ! l
1-13- i

'

f-/ y - |

1 - ! [*
| \V | |
| | |

!
!

l *

C. PROBLEM CESCRIPTIONS (GUIDELINES VIOLATED) VA Alou A M A / A/ C O N T'ef 0 4 8044DS

A R E A/o r ihe n ri f rih (LA 6EL Eb o A 7~A C O f b ) iU CONTdol. Ao0M,

t

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

l
,

s
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. .

.

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

s

.-

!
I

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

1

1. OISPOSITION 1-#I - M ~ M E~/
T-61 % 142 - . D/2-ZAA k*" 1

!_ T-o 2 / T-64 Ia.L / nae ~2 n- LA s -f l'A l /1 8 7 dAf 4 -Jo-o f *

!
'

I
i
l

l

!
! TEAM ACTION

TEAM MEM8ER SIGNATURE f |NON C NCU RENCE OATE
I
j Team Manager | |i

| CROR Coordinator
|

| Human Factors Spec. f f
'

| Senior Reactor Operator
{ |

|
t
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PUBLIC SERVICE COMPANY OF COLORADO,

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number 0 33*
,, ,

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Porm 344 22 4228
REVIEWER N AME DATE

Jo c VELEME A) (s/po/93

A. HED TITLE L A 8EL iiv C- A N b TA C C itu s Cc-w ~'a ^> riod

8. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

X I- 3 *A llt ? MoDats u.o u se a Dosota v I-c y //-C3
A I -111 '/ 8 T -0 4 k TV
LT - 111 '5 9 ' A E C '''u N o . D o s plo9 y Y I-09 /?- S3

11 ' rs
V I III 4 0 y 1 04 }9-s*3

'

x rb //14 / * Z, I -04/ /J.gc/

|

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) D/d / TA L ME A D -o ct r / N 0! en 70 4 6

De We r H A vc' 1 Al S Tit u tvr E <> r Ala M Sc R TA 42S ( Aso IDc n rir oc n isoA)N~

PRc'8A Bir ssim risAs rn e.s. For / I-a ) / 4 ~7 A sv D X 7-Da ly 9 $ Hoset D i sv e t er D E

''S TEA M C E Ali AA TO R ' fo A ct s A R rra n t ss o t o dy.

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

.
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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 ACTION OPTIONS

_

1

l. DISPOSITION YI-22/47 h A no |an se r v e ruin | de b fut 'awra| r
J /' Ila ba| XT- //l.19 Afq / Af/ ,ne ,, hD-Lan-t dAl /287 /* Th-f f* kJe*H .

.

|

TEAM ACTIOfJ
TEAM MEMBER SIGNATURE

NON C NCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator
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PUBLIC SERVICE COMPANY OF COLORADO.

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Nummer C 5 Y'

, , ,

HUMAN ENGINEERING OlSCREPANCY EVALUATION
2.o HEDE 1

perm su.ss.ssse
neviewen name care

Joe ErLeusa e//o/s3
A. HED TITLE L A $CL/dC 4 7A C C/N 0- /UblC A ftN $. L ICH T' / DE N rt foCA Yid a .

B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATUR E LOCATION DATA PILE No.

PHOTO NQ.

1. r-ta v 7 $ 1* -C 'l o-M

%I-I A V? - (>"coprg o s. ot e b Po ss rio u upwarin
g.r

ss tscrion Dis PL a y | D-3 fo

Y L-I A49 D -3(o

%I ~ I) S Q ' \ p .3 (o
OoAfoct Possrtou RCCroa s~oomriq<a

Y 1* s35/ * (|sstscra.a Dis pta j | O .3 (,

fI-13S3 \r D-3(o

0 # s . , _,'

QW y'?ra=D oC+y
C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) Wttl7"E ' /M Dic A r/ UC L I C# rs Ad E ver

!DENTrfoE D A A 1'O fu N C rio r) cA a *HA 1~ JN.s 7 f a nvli N T~ fMCP A A c~ A s $ ct~ / A ya-h ,t

fLIN c '*/02 ~!'A O- IU C l u b /N C. In s,74, Asu m B44 5 s Ho ut b S E M A D C A n h & AcH

IN DICA DUO. L / C H 7" SHeucD BE hfM A Rf A TE h Wo rH A S G CC/ A rc h "Ach Postrie.

OK OR itCC Pest nen inhoes9 ro R S.

R' M Nco wu -B W M
0. LIST THE PROCEDUR ES OR' OPERATIONS THAT USE THE

~

LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR
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E. SPECIPlc OPERATOR ERROR ($1 TH/T COULD RESULT PROM HED
~

I
'

.

!

i

|

F. LIST THE CONSEQUENCES OF OPERATOR ERROR;

1

.

4

' G. CLAS$1FICATION
,

H. CORRECTIVE ACT:ON OPTIONS;

:
i

i %.
i

!

!. 0|$ POSITION YI- | 2 47 $. W 3 bs7 o e / V~e r u ir ne eb-no< -

X T-iz ro /_ /Z fune //m, /// /, ha / n ar r' 2 D -MR- / }
w.e b n | e us e v / bo enn n r > ', |e it nb / dAl-/A2 7 N/J//fs" Ud//

! / I f f.!

!
,

I

i
'
.

.

'
i TEAM ACTION

TEAM weMesm siGNATumr. | 3ou"C$"u$ca | g,7,
CC n

e pg g

|T-~. I i
;

|, CROM Coordinator f!!

i .

| Human Factors Spec.
| | .

! Somer Reactor Operator
| |

| |-
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PUBLIC SERVICE COMPANY OF COLORADO,

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number C V3.

%

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Fort s 344 22 4228

r4EVIEWER N AME
DATE

3 KELEMEN f/f'//g3

A. HED TITLE L A 8EL/N d 4 YA Cd/ A)0. (CN.'EN Yrc A)

|
B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

M S-12:1-I sitecra sw, re n 7.o v
,, ,,

H s-Idl1 - * I-o Y

|

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) . 60MG LE Tr6/4/ M G. 04) S A/s rc N pg_ grp

LCCE^/h Ib u A> DER -Si 127) (ins ra. " AN h Pe $ ris o sV O F SWITCH IV W twlE s o4 5

A t so Bc TH HA A) D S wo TC H t a CE tu D PL A 7"E & A oR G C A AC KE D 4 su b Ngf b

86 84#4C /A/ d..

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

1

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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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 ACTION OPTIONS *

1

DISPOSITION Eua li-o lli |= b I ne< T b - s &l-/ d^f /A!7'|. r

r i

As .1/ = $ $" LACY

_

TEAM ACTION

TEAM MEMBER SIGNATURE
NON.C N URRENCE DATE

Team Manager -

CRDR Coordinator
h

Human Factors Spec.

Senior Reactor Operator

.

>
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PUBLIC SERVICE COMPANY OF COLORADOg
FORT ST. t/ RAIN NUCLEAR GENERATING STATION Log Number O %o

e

HUMAN ENGINEERING DISCREPANCY EVALUATION'

HEDE-1
Form 344 22 4228 . ]

)REVIEWER N AME DATE

joe WELEME Al fo//6/g'5.

~':,

A. HED TITLE JNS Tt9. v TU NC YtCtJ L A B[L / N C- A A1D TA CC sNO d'c DVs oJ 7o c Al

B. ITEMS INVOLVED
;

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION . DATA FILE NO.

PHOTO NO.

Ns4fA L RDM &

rAosT49 u M Eovr Amn6c6 " Coni ~ CR A PHIC his PL A Y PAnfiL '' 'O Y _
#

M-D2 N?
} s'|+; $ '

//S- o7. % / 'I& .
'

/L/

..

- C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) /JO /A/' Dis / sbuA Z /uSTA 4 m r A; r n./ m EF R csq

N u M E n c a s A M oc a A ~ rib H A Ash S wi rc MfS,/sv b e c A i s u & L sly rf a n s rie u TA C S foR

wAnurac. ALARM isen r suh oc a rica f rc . PA nse speut D Hnpr Scut CEros n At

F u nc rie u i n fo A M A rio A) t?f L A rs N C. TO Diff& A E Air 0r10u PS of rat *$C / ftb4 S .

$ 0 ft t. . A AJe -| kW L. /M14c Dva Pr% pes ee / /<Bedy rm
'

$v+ oW > I & v~ 4 su %gi
D. LIST THE PROCEDURES OR OPERATIONS TH AT USE THE

LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR
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SPECIFIC OPERATOR ERROR (S) THAT COULO RESULT FROM HEDE. .

.

'

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

.
.

.

G. CLASSIFICATION
,

H. CORRECTIVC. ACTION OPTIONS

.

Ye C AA/29*7 JI~2- 85* u) d //
l. DISPOSITION Aa |an e a v v- r r u ' r el

A S- 2 2 /4 2 - / dl,.n -L on dIa n n || # s d~ er'Z)e |e b m a n n /

a r ,rs |te s dis n /a,v te|o ke |C
u - [- e e-N S-22/d f -/ J-L

n u tr o d ll- ? ? - A <' M/ C Na< +
- o

.

.

TEAM ACTION
DATE

TEAM MEMBER SIGNATURE NON. NCURRENCE
*

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator
.

%

-_
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. PUBLIC SERVICE COMPANY OF COLORADO
~ FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number 0 97

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228
REVIEWER N AME DATE

F Llasc~r H c-g3

G b f. M$ A-$$86g C C h Vs h Y a e riA. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

MS-1231-3 ond Ne< mo h.+ con + To4

I

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

e fwnna haC rn a |f $ b d (/ f( b 4._ / [a9

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

I
-

1. OlSPOSITION fdne io n s k / |a af ner b b - $ W/- / CAf* /dA7

/#-1/-A T kM N

.

TEAM ACTION

TEAM MEMBER SIGNATURE NON.C NCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator
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PUDLIC SERVICE COMPANY OF COLORADO l.

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Number Off*

HUMAN ENGINEERING DISCREPANCY EVALUATION 1

Poem 344 22 4338
,

HEDE 1

REVIEWER NAME -

DATE

FU ,ns. GR-s 3
lObilIaer dL {> 45 * M M G*hU+nN^^A. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.

PHOTO NO.

El-11S'3 Powe# IMon
El 115'54 tw o ter Run I C4

.

e e L -m ,

,

,

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

*b C1. n nO h s de t; M JL n k GG,

.

!

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

l

|
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.

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

*

}

\
,
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Showing Original Configurati.on
of I-03
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ATTACHMENT B2

Section of Elevation Drming
Shwing Original Configuration
of I-04
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ATTACHMENT C

SAMPLE COPIES OF
OPERATOR INTERVIEW RECORDS

.



b i. d V ; " L C U *.'.V ,i N Y OF C O L Q R ;, 0

.

' - ' i' U S L I C) .

- F CS T ST. V R . . *,'UC L E A P G E '.E :ATING ST ATION Leg Nebu 8M'

'
INVESTIGATIVE INFOR!!ATIDHAL RECORD*

! of- Sht
careInvestigator's Name CbuW .T) & gCdW) t --

Problem Description: Xb H<N'e - E) cab I-Chj

v Ned 9/c wb s, f&rv42:st.L~

' i / '

s LT 16

ITEMS INVOLVED

ITEM I.OC . DESCRIPTION E-1203 P & I NO.

4 b d /es: O rc i. vb

Questions : -[ dw I,

n C. & M u-< un e A W T~DS?~N e ck b h
-M J L dLL,- ADM hol Ah &ac.+-

s
/ /

' ' V / f 'Y

T-ob .

Responses (Include Respondent's Name)'h/ kh bSherve_ f. C e ht kji u Ai

- 2 kmu . gdrA A D oc k w / )
w s- PDT - H56

h LJ: u. Dlw)U n T-m M f_
fsN _0 $ M s A.-

-nw .
r

Yhh 2 _ tw its 4:-x Im '
,

' '

-(A NA k ,s }. A m $ D llSG Q.~ 0 ~ - ~'

bb k LmJ_D|n m Y!

f~0 L1) /Mw J m h , M de 7 3~ 2 , ;-

Yu.bn L%& / o / 21, 6, m ,
.

a Ywo nc hY k M-.

L~ w da&&J.L, t-os ,
y-

| Provide Conclusion on separate or f.inal sheet.

A $ c 'l0" *0S-

| ginvpight'cr's Sigr.atuTe ge

. _ .



vuoLib bt n vi' t L u mr s i ur L u t u n siiv

FORT ST. V Ah . NUCLE AR GE*.E R ATING ST ATION Log Number S/9*'

'

INVESTIGATIVE INFORitATIDNAL RECORD
.

Sht of
o^T8Investigator's Name

MM AO SM
'03 C, QS 8 0 aS,Problem Description:[/ A oo

- ,

ITEMS INVOLVED

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

"Oh CS VOS

Ques tions :

((. _

Responses (Include Respondent's Name) #7/M kAA[e/~ O

h O 0 5 : !. n d 's " G e ak " b Y k n 3 N
4:L a - ~ ~ ~ 2 L. L s' L

A bM .Ws

f) Y h Y. .' Ym . O bvn & -

#l '/ 4 s ~ xL J // 2L o~d.
. BL J J o h s. C M Coedro

J W h w ^w /,

Y|rM A. 1

b/P
'

,/A +< M -< ,~ .

,, ,

.

Provide Conclusion on separate or final sheet. |

wu_ |}9t d0 b$~

~
vDateg Mvestigator's SignaGre

._ . _ _



* ' PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STArlON

Log Numtwr 828'

"

INVESTIGATIVE INFORMATIDNAL RECORD

Sht of
o^78Investigator's Name '

0ect4L WOG A)% )) W ?V
T-O) !bVO d4 d MA eProblem Description:

U d 'l '
-

1

ITEMS INVOLVED'

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

_T 03 ER ICO L % ov4- |
'

| |

Ques tiens :

, s

Resp (Include Respondent's Name) /ptO bMG

- $onse W %.M L a+LLa
A cL kJ1 w :A A t L"
c 4J La% A da

_

A19-L A h4df,L ~ L
li A~ *

cj%_ W O W

,km . .

-f-O S CmL3( d l d .h~>M'

s -

r -o

Provide Conclusion on separate or final sheet.

W Y$ |S' 14rE~fgTifvest$ tor's Signature
~



4 PUBLIC SERVICE C O MP A N Y OF COLORAnOe . -

FORT ST. vR- . NUCLE AR GENE 3ATING STATION
Log Number C3b

.

-
- INVESTIGATIVE IrlFORitATIONAL RECORD

Sht of
o^"Investigator's Name

$. fof/7)eS /0 -3 -85~

Problem Description: T- o Y 8e er(e M

ITEMS INVOLVED

:Tsu LOC. DESCRIPTION E-1203 P & I NO.

[- 0 4 C/T

|

Questions: }. /~an g b o n / age o f 'rI- 22 /47 TI - Z2M8 TDI -2/D

/ TDI-22/48_ 2. A/ cec / [* v forideo /bc/ do i |a / posibs
27-/247, /248 / /.2 4 9 . X Use e [ p o sile r ur I e x iT- // M L

XE-/// 43, | XT-///44- 4. //SE o f ///per Saler Dale,- XE- 2z2a t
Responses (Include Respondent's Name) Sfe re SI[r(gloj

en ps e de r d
d _ V e r- f x e / b i n a ce-e| . 7~es .-| 2!o isce

&)o /ck d,~ d

2. n,,,ks b6J , de, n 1 seec. dua o cLc /< e ri,, ,c- n
/ 7~'

- | h|nb r e",pu , w - hJcA }b,o r e in JCa nn- -,

L Aesee d e e d- r e /n n J e .l

t fcc J C/c.c,> .<a /A - iiscJ

Provide Conclusion on separate or final sheet.

affLs/ & /s -3 -8 s '
~

~ ' Investigator's Signature Date

.



''' PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING STATION Log Numtw O37*

-

INVESTIGATIVE INFORMATIONAL. RECORD

Sht of
o^u

Investigator's Name Y f syy e' S /d -4-d'S~

Problem Description: I-o M 7" S/ 9 /7
J

ITEMS INVOLVED

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

T-o 4 GR
|

Questions : .],fijnehs 2 jse / 7~I-22/47, ZZ/487DT-zzi47 d 22/df

2. Wa-c/ G sosdu/ n,el oh,b / nos/ WiM. 3 t/se af
J '

,C o ule r isee4 'X.T -///4Z M 4'5, | M 44

Responses (Include Respondent's Name)$oh 4/,,//cr

.i . Ye r/ seNom s > <n </.

2 . Al, e e A ar,,, b-an $ nee se // / oyes Au fM/ nsW
''' / / J/

be v e ,,r u i r e d
t ^4,s e, un e c/

|
1

Provide Conclusion on separate or final sheet.

// Ybw d, // - Y -5S |
Investigators Signature Date



,

ATTA04 MENT D1

Section of Elevation Drawing
Showing Proposed Configuratton
of 103

- - . - , -
-.

_ . . _ _

|f . . _ .

i _

,
__ . . -

,

--- ,
__. .- . - -_ __ _

j ,

-
. - ,

!
-.

--.- -{ i | |
_ - . .

i
- . ._

I-93o3
. 9r PC'.t R .I

000 000 000 000 000 000 O OOO 000 000 000 000 000

000 000 000 000 000 000 O 000 000 000 000 000 000

000 000 000 000 000 000 O 000 000 000 000 000 000

, , , , m , , , ;, m m m
m , , . , i,.i . . . , i.., 1o, e

. a e ,a is s ,s ir ao as u a. av n as as 3 3 s 1 io i. is is is is 23 ao ss a. so 36 ts se 37

lollullol lol tollr || |
, , . . . . . . . . . . , , . . . . . . . . . . . . . . . . . , . . ,

c.m .- *

. . . . . . . . . . . . . . . . . . .
_ .= =

|CIn,4, m,ma, . . . . . ,
. . ,

- -
.

,, g :mm s a, s.es. ,,-
. , i. .... *#

l!$.1 Lis.3d gg ere
,% g u, . , . ,'*

o
- -- - - sc .66*.. 6

@ @ @@
- p.u " ' " * "

.........n..

(".& ,='t.;;, ... .. .,n... . . , ..
. .. o a

Fisi-v'w l is< e. i

C .
r, espo. I g g

-u- , , , , , , , , , , , , , , , _ , ,
.... ...,

,. ,#. , m .. ,.....

8 LI)
"-"" * E .ic..,....

uu. r ,aam -.
S.iTCes

m
.s.....aca Q ... . un

. . . , , utu,

m ,,,,,,,,,,,,,,1,,!,yam OOv ...<-..u..i . . > .o .o ..n. , u i . ,
, . , em -- man ...m a n.n... , , . . . . , , . , , , , . . . . .

gggg i. , ~ ,ane

3@@@
D93 @S@ E- ,.

.0.n. 0...
. ~ .:,rzn caxso c .r , , , , , ,

__ h

@ @ ,q- ..O..n,
ge

...

..o..n,
u ...

. . . . . . . .

@@ * * . .- s
@@ aa . , . . n,. ~, , . u .. . ,u.

a.. r -.. . ,,.n .p ap af O
n22 = *w n..u.C

.

*
*.



ATTA00ENT D2W D { ', ,
*s . ' ' Section of Elevation Dreving

Showing Proposed Configurationc

Cf I-04

'I'.

.

6

I

|
. *

.

~~ I-9304

.
.. u .

.. ,

* h# ;-..'h...ii :sFti

z 2.:. = ..w.Ui
_ mw --

1

E!*lH&9 Ei ten 40 33-ause

R&tte,| |TFe rell gej

p.....,j p,. ij | n.....i j

.

. ..o. p, .-| o..p,,,,.il o j |
*

6

-

'
[E35]tt wsse =

EMEMM~
* MMmm8M

EBBBBMW ,

MEMBBB m -iin

MBEBM
i n, m EMER m
O e w'

....
*.

e,u
,,,. ,,,,

|i
, ,, .,

in-..

- m
-

4
,,

a.

h 9 .

iria.,

3

i

s

" 9

e

-.



b ,

1

ATTACHMENT El
SUMMARY OF

PROPOSED CHANGES TO
I-03

1. Relocates:

- Relocate PR-1108, XR-11262/NR-1199, TR-2256 & NR-1133-2 to
recorder board I-09 (CN-1878).

Relocate PDI-1112 to I-04.-

Relocate HS-22149 to I-05.-

- Relocate TM-2256-6 to Auxiliary Equipment Room.

2. Removal:

- Delete XI-93128 & NQ-1199.

3. Replacements:

Replace function of PI-1151-1, PI-1152-1, PI-1108, PI-1109,-

PI-1110, PI-1151, PI-1152, & PI-1153 with Reactor Pressure
Video Display. Retain analog indicators for displaying
reactor pressure channels (PI-1108, PI-1109, and PI-1110).

- Replace NI-1131-1 thru NI-1135-1, NI-1131-2 thru NI-1135-2
with Bar Graph indicators.

Replace NI-1133-3, NI-1134-3, NI-1135-3, NI-1136, NI-1137 &-

NI-1138 with digital indicator NI-11100 & selector switch
HS-11465.

Replace HS-93475 thru HS-93478 & XI-93475 thru XI-93478 with-

single switch HS-93626 & light XI-93636.

- Replace HS-1220, HS-1221, HS-1224, HS-1225. HS-1226, & HS-
1245 with group select matrix switch HS-1271-1 thru -14.

Replace all existing Calico digital indicators with new-

digital indicators.

4. Additions:

Add PDC-21479 from I-01.-

Add FI-21445 from I-02.-

- Add Betalert annunciator for specific rod withdraw prohibit
alarms I-93545.

1



*
:,

~
:

5. Functionally group all controls and related indicators.

6. Demarcate system panels or divisions.

7. Rescale indicators.

8. Label Board and System Panels.

9. Relabel instruments and controls.

10. Re-design rod group selection.

!

l
,

2

__ __ .- - .
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ATTACHMENT E2
SUMMARY OF

PROPOSED CHANGES TO
I-04

1. Removals:

Delete XI-2222-

Delete XI-22147 & XI-22148.-

Delete XI-1247, XI-1248, & XI-1249.-

Delete XI-11142, XI-11143, & XI-11144.-

Delete HS-22147-1 thru 6 & HS-22148-1 thru 6.-

Delete HS-2222-1 thru -6-

2. Replacements:

Replace TI-22147, TI-22148, TDI-22147, & TDI-22148 and-

incorporate function in Steam Generator Temperature & Flow
Display.

Replace all existing Calico digital indicators with new-

digital indicators.

3. Additions: -

Add PDI-1112 from I-03.-

4. Functionally group all controls and related indicators.

5. Demarcate system panels (divisions).

6. Label Board & System divisions.

7. Relabel instruments and controls.

1
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LABEL LIST
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THE REMOTE, I-06J AND I-15
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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 weie 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
i 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 ssigned the responsibility of
evaluating the annunciator 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 ;rovided additional basis for determining
any changes to the annunciator control switches.

Operating and training personnel are interviewed to solicit
operational philosophies for the annunciator system. The Operational
value and function of each alarm was addressed. Informational
requirements are 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 are reviewed and the
tentative fix evaluated for its corrective value within the
integrated approach. HEDs written against the alarms and control
switches recorded by the Emergency Operating Procedure task analysis
"Information and Control Requirements" effort, are 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 - The Remote, I-06J and I-15 Annunciator Unit Installations
- (Change Notice (CN)-1924 preparation package.)

CN-1924 was not generated as a direct result of an HE0;Research -

however, this CN is an important part of the integrated redesign of
the- control room annunciator system. Presently the annunciator
system for the Fort St. Vrain control room is nearly 100% utilized -

very few spare annunciator windows are available. With this
constraint on the annunciator system, the integrated redesign (i.e.,

functional grouping, adding new alarms, splitting out existing
alarms, etc.) is difficult to achieve. The Control Room Design
Improvement Group, realizing this constraint, investigated methods
for increasing the number of spare alarm windows available in the

-control room. This investigation resulted in three proposed
solutions to this problem:

1) A small number of alarms could be deleted.

2) Certain groups of alarms, those for which no
corrective action can be initiated within the
control room and those which require operator
dispatch for remote corrective action, could
be relocated out of the control room to remote

'

equipment panels functionally grouped with
their associated controls. A general dispatch
alarm in the control room would direct an
operator to the panel.

3) Install two new alarm panels in the control
room.

Design ~ - A design was adopted that incorporated the proposals of the
improvement group. A small number of alarms will be deleted by CN-
1924:

1) FAL-2517 - N: Recondenser 1A malfunction trip
'

2) FAL-2518 - N Recondenser 18 malfunction trip

3) FAL-2527 - N Recondenser 1C malfunction trip

Five remote annunciator units will be installed in the following
plant locations:

1) I-9322
2) I-2301
3) Boiler Feed Pump.A
4) Boiler Feed Pump C
5) Refueling Deck (Fuel Storage Well Alarms)

'

3_
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When an alarm exists at the remote annunciator unit, a general
dispatch alarm will sound in the control room directing an operator
to the remote panel in order to learn the exact nature of the alarm
and to initiate corrective action.

Two new annunciator panels will be installed in the control room.
One panel will be mounted on I-06 section A for the Hydraulic System.
One panel will be mounted on I-15 for the HVAC System. A new
annunciator. control station will be installed on panel I-15.

The following Design Directives apply to CN-1924:

NUMBER ISSUE DESCRIPTION

DD-ASP-1 A ANNUNCIATOR SELECTION AND PLACEMENT
DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
DD-APL-1 A ANNUNCIATOR PANEL LEGENDS
DD-CBL-1 A CONTROL BOARD LAYOUT
DD-LAB-1 8 CONTROL ROOM PANEL AND COMPONENT LABELING
DD-SWI-1 A SWITCH SELECTION

.

9
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ATTACHMENTS-

TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT'

DESIGN PROCESS

A Remote Annunciator Unit Alarm Layout

B New Control Room Annunciator Unit Alarm Layout

C Summary of Changes to the Annunciator System
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ATTACHMENT B

NEW CONTROL ROOM ANNUNCIATOR UNIT
ALARM LAYOUT
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SUMMARY OF CHANGES TO THE
ANNUNCIATOR SYSTEM
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ATTACHMENT C |

SUMMARY OF CHANGES TO THE ANNUNCIATOR SYSTEM

:

1

A) Five remote annunciator units will be installed at the following '

locations:
'

1) I-9322
2) I-2301
3) Boiler Feed Pump A
4) Boiler Feed Pump C ' ,

; 5) Refueling Deck (Fuel Storage Well) |-

Several control room alarms will be relocated to these remotej

annunciator units.
1

B) Two new annunciator alarm panels will be installed in the control
room. A new I-06 section A alarm panel will contain the Hydraulic
Power System alarms. An new I-15 alarm panel will contain the HVAC

i alarms,
i
4 C) An annunciator control station will be installed at the I-15

,

panel. r

t

I
.

!
4

!

!

|
|

1
i

'

i
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ATTACHMENT 6b-7
;

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESSj

: AS APPLICABLE TO
' I-09 RECORDER MOVE

!
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FOREWORD - NUREG-0737 Supplement 1, Section 5.lb requires that a
Control Room Design Review (CROR) 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 reouired review of the
Fort St. Vrain Control Room. Approximately eight hundred forty eight
(848) discrepancies or classes of discrepancies were cited. These
discrepancies were assessed to determine their potential for causing
an operating error and the potential effect of any error. (Certain
discrepancies are known to have caused errors). An improvement
program has been selected which meets the regulatory requirements and
proposes to improve the operability and functionality of the Control
Room.

The regulatory requirement for the CROR and the follow-on improvement
program was directed toward the improved handling of emergencies and
not specifically toward improved production. Pubite 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,
hierarchfal 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 cach control panel were*

color coded to show applicable HEOs 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 re'erence to system P&Is. This effort
was, in effect, an extensive operational
analysis which considered the dynamic
considerations of control groups and
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

-t.
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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 utili:ed 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 conpanent represented on
the assigned control board. System descriptions, Piping & Instrument
diagrams, electrical drawings, operating procedures are studied to
gain this thorough understanding of each system and component
function. An operational analysis is conducted for each system and
component on a particular control board. (This in-depth analysis is
in addition to that completed for the CRDR and planning ourposes.)
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).

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
particular attention to any potential safety considerations. Any
previously prepared investigative information is studied. All

-2-
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factors are evaluatad in ccrisicering any changes to the control
board.

SPECIFIC - I-09 Recorder Move Synopsis - (Change Notice (CN)-lS78
preparation package.)

Research - In an effort to generate more room on the main control
boards to facilitate the rearrangement of controls and indicators,
various recorders are to be moved from the main control boards to tne
I-09 panel or local to the location of operator action.

The recorder display survey was reviewed to determine which recorders
were not required for plant operation and which recorders provided
pertinent information that could be presented to the operator in a
more direct and readily useable manner. *

Af ter the records to be relocated were identified, all HEDs
associated with these were reviewed to determine problems with '
labeling, scaling, grouping, and useability. (See Attachment A)

,

Conceptual Design - The initial conception was to move the recorders
not required for plant operation and those being replaced with
another means of display out of the control room. Other selected
recorders, which were determined to be necessary in the control room,
but were not required in making control manipulations or system
adjustments were to be moved to I-09.

This idea was presented to several operators and trainers for
comment. It was concluded that those recorders listed as not
necessary for plant operation do provide valuable trend information
and should be left in the control room. As a result of this survey,
it was decided to place this group of recorders on I-09. These
recorders were functionally grouped and labeled per the applicable
Design Ofrectives. The final layout is included in Attachment B.

.

-3-
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The following Design Directives apply to the I-09 Recorder Moves.

NUMBER ISSUE O_ESCRIPTION

00-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
00-CBL-1 CONTROL BOARD LAYOUT

**

00-LA5-1 8 PANEL AND COMPONENT LABELING
00-RSN-1 RECORDER SELECTION

**

** IN ORAFT FORM

|
'

L

I

|

,

-4- -
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ATTACHMENTS
TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS AS APPLICABLE TO I-09 RECORDER MOVE

A List of all associated HEDs and copies of HE05

8 I-09 Recorder Layout

C Recorders being replaced by other means of display

D Summary of Changes made by the I-09 Recorder Move

E 00-RSN-1

F Label List
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HUMAM E NG I N E E R I MC D I SCRE P AMC I E S t l S T E D F OR CON T ROL liOAR D I -09

i A i i I | 4 I
I I Frost t M Ct ASS t r t CA T Oss itOCATIONI | | DISPOSITION I |
let[D i 100C[ ISiftlDIMII- |INSIRUMENT I I | CHANCE | |
pO . IMP 16ICORE 11 t f ICAllOffimuMBE R |CATICORYjR[ sot ut tote th0T ICl- IRJMARKS 1

30025 Itabelong lib 11-03 thR-1199 il liabeled 11818 |Helocate to 1-09 & Retabel |
|O025 itabeling 11b 18-03 l*R-11262 11 liabeled 11878 | Relocate to I-09 & Relabel |
|0023 liabeling lib |I-03 ffR-11262 Il Itabeled 11878 | Relocate to 1-09 & Relabel l
13168 Itabeling lib 11-06 IIR-31115 11 |Retabel 11878 BChange-Out, Relocate to !-09 & Relabel i
13168 Itabeling lib 18-06 llR-3118 11 |Retabel 11878 | Change-Out, Relocate to I-09 4 Retabel i
10252 Itabeling lib 18-15 |IR-5156 |1 |Retabel |1878 BChange-Out, Relocate to 1-09 k Relabel |
10269 flabeling |1b 18-13 ffR-2222 11 | Relabel 11878 BChange-Out, Relocate to 1-09 & Relabel i
10269 liabeling Ilb 11-13 |IR-2322 |I 1 Relabel 11878 | Change-Cut, Relocate to 1-09 & Relabel i
80269 Itabeling lib 15-13 11R-2321 il |Retabel 11878 IChange-Out, Relocate locally & Relabel i
10269 Itabeling |Ib 18-13 IIR-2232 Il IRetabel 11878 | Change-Out, Relocate to B-09 & Relabel |
12384 lipstrument 12cx 18-13 IIR-2232 12 IRelocate 11878 |Cha nge-Ou t, Relocate to 3-09 & Relabel 1

30384 IInstrument I2cm 18-13 |IR-4637 12 BRelocate 11878 | Change-Out, Relocate to I-09 & Retabel |
12384 linstrument I?cx Il-13 |1R-4638 12 | Relocate |1878 | Change-Out, Reiccate to 1-09 & Relabel i
12384 | Inst rument 12cx 18-15 |IR-5156 12 IRelocate ll878 | Change-Out, Relocate to I-09 k Retabel i
12384 linstrument |2cx 18-09 |POR-73335 13 | Relocate 11878 |Model change-out combined a l l PDR l
i I I i ! | I I t runctions on one recorder |
12384 linstrument I?cm 15-09 |PDR-73440 13 | Relocate i ICombine with/POR-73335 and Retabel |
|2384 linstrument 12cm 15-09 |POR-73441 13 | Relocate | | Combine with/POR-73335 and Relabel |
|C384 18nstrument 12cm 15-09 |POR-73442 13 | Relocate | ICombine with/POR-73335 and I;elabel i
12384 | Instrument 12cm |I-09 lIR-73445 13 (Relocate | | Combine with/TR-73445 and Re tabel |
1:384 | Instrument I?cx 11-09 |IR-73446 13 | Relocate | | Combine with/TR-73445 and Relabel l
IC384 linstrument 12cx 11-09 IIR-73447 |3 | Relocate | | Combine with/IR-73445 and Relabel |
10384 linstrument 12cm 11-09 |IR-73448 13 | Relocate | ICombine with/1R-73445 and Retabel |
12384 IInstrs. ment 12cx 10-09 IPOR-73449 |3 BRelocate | ICombine with/PDR-73335 and Retabel |
13384 linstrument 12cx 11-09 |PDR-F3450 |3 | Relocate | | Combine wi th/PDR-73335 and Re tabel |

|2384 | Instrument 12cx 18-09 |PDR-73451 13 IRelocate i ICombine with/PDR-73335 and Re tabel |
1384 linstrument $2cm 11-09 |PDR-73452 83 | Relocate ! ICombone with/POR-73335 and Relabel |
12384 linstrument 12cx 15-09 11R-73449 13 |Relocata l ICombine with/TR-73445 and Relabel |
12384 IInstrument I?cx 18-09 |IR-73450 13 | Relocate | | Combine with/TR-73445 and Relabel |
12384 88nstrument 12cx 14-09 llR-73453 13 BRelocate | | Combine with/IR-73445 and Retabel i
12384 linstrument 12cm 11-09 llR-73452 13 | Relocate | | Combine wi th/TR-738845 and Relabel i
12384 linstrument 12cm 18-15 |TR-92105 12 BRelocate |1878 | Change-Out, Relocate to I-09 & Relabel |
10496 linstrument 12b 11-03 lhR-1199 14 INone |1878 IIndication not required, moved to I-09 |
10496 linstrument I?b 11-03 lxR-11262 14 INone |1878 | Indication not required, moved to 1-09 |
10496 linstrumen; I?b 18-03 |fR-11262 14 |None 11878 |fndication not required, moved to 1-09 |
10504 linstrumen: 12c 15-01 |lR-2227 13 lChange-out (1887 | function displayed on CRT installed on |
| | 1 I I | | | 18-04 by CN-1887 |
|O504 Ilnstrument 12c 11-01 IIR-2255 |3 IChange-out |1887 | Function displayed on CRI installed on i
i i I I i | | | 18-04 by CN-1887 |
10517 Itabeling Ilb 18-01 IIR-2227 11 IRetabel 11878 | Change-Out, Relocate to I-09 & Relabel i
10517 liabeling iib 18-01 |IR-2255 11 IRelabel 11878 | Change-Out, Relocate to 1-09 & Relabel I
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HUMAN ENGlhEERINO DISCREPA4CIES LISTED FOR COe6TPOL BOARD I-09

I I I I I I i |
| IPROBtfM CLASSIFICAftOas it OCAT IOstl | |DISPOSI T IOes | I
IHED 1 1000[ (SEERIDENIl- IlhSTRUMENT | | |CHAhCE | |
INo. ICROur IviCuRE i il u CA il onelieusest R ICAT ECORYlRLSOWT I088 1900T iMCRf MARS (S 1

10$44 liabeneng lab is-13 118-232 It |Resabes 1187s Ichange-Out. Resocate localsy a Retabes |
10544 Itabeting inb 18-13 IIM-2322 11 |Relabet 11878 | Change-Out, Relocate to I-09 & Relabet i
10630 leastrument 12e is-06 IIR-3118 12 lesone 11878 ISee HfD Resolution 1

80630 linstrument 12e 13-06 IIR-31115 12 | Change-out 11878 ISee HED Resolution i
10652 lanstrument 12e 18-06 lxR-3390-1 11 IChange-out 11878 | Replace chart paper only i
106S2 lenstrument 12e 18-13 IIR-4637 it iChange-out 11878 | Replace chart paper only |
10652 IInstrument 12e 10-13 IIR-4638 11 BChange-out 11878 IReplace chart paper only |
106S2 18nstrument 12e 18-03 11R-22$6 11 | Change-out 11878 | Replace chart paper only 8

10652 linstrument 12e 11-09 iPDR-73335 11 | Change-out 11878 |Model change-out combined all PDR I
1 1 I I I I I I Irunctions on one recorder I
I i l I I I I I llincludes new chart paper) |
106$2 IInstrument 12e 18-09 lIR-73335 11 BChange-out 11878 |Model change-out combined all TR |
| 1 I I I I I I t runctions on one recorder i
I l i 1 1 I I i 11 includes new chart paper) i
10652 linstrument 12e 11-09 |POR-73440 11 INone 1 ICombined on single recorder, PDR-73335 |
IO6S2 Iinstruent 12e 18-09 ITR-73440 11 INone | ICombined on single recorder, IR-73335 |
106S2 linstrument 12e 18-09 |PDR-73441 11 INone | ICombined on single recorder, PDR-h 435 |
106S2 I Inst rument 12e 18-09 |IR-73441 It INone | | Combined on single recorder, TR-733b I
106S2 14 nst rument 12e 11-09 I PDft-7 3442 31 INone i ICombined on single recorder, POR-73335 1

10652 linstrument 12e 18-09 IIR-73442 II INone i ICombined on single recorder, TR-73335 |
106S2 lenstrument 12e 11-09 IPDR-73443 11 INone | ICombined on single recorder, PDR-73335 i
10652 lanstrument 12e 18-09 llR-73443 Il INone 1 ICombined on single recorder. TR-73335 1

106S2 lanstrument I?e 18-09 IPDR-F3444 11 INone | | Combined on single recorder, PDR-7 135 |
10652 I Inst rument 12e 18-09 IIR-73444 II |None I | Combined on single recorder. TR-73335 |
10652 linstrument 12e 18-09 |POR-73445 11 lhone | | Combined on single recoscer, PDR-73335 1

10652 IInstrument 12e 18-09 IIR-73445 11 INone | | Combined on single recorder, TR-73335 |
106S2 linstrument 12e 11-09 |POR-73446 11 INone 1 | Combined on single recorder, PDR-73335 1

106S2 linstrument 12e 18-09 11R 73446 It INone | | Combined on single recorder, 1R-73335 1

10652 linstrument 12e 18-09 |POR-73447 11 INone | | Combined on single recorder, PDR-73335 I
806S2 IInstrument 12e 18-09 IIR-73447 it INone i ICombined on single recorder, IR-73335 |
10652 18nstrument 12e 11-09 |PDR-73448 11 (None | | Combined on single recorder, POR-73335 1

106S2 18nstrument 12e 18-09 lIR-73448 11 lesone i ICombined on single recorder, TR-73335 |
106S2 IInstrument 12e 18-09 |PDR-73449 il Issone | ICombined on single recorder, PDR-73335 1

106$2 IInstrument I?e 18-09 llR-73449 11 |None l ICombined on single recorder, TR-73335 |
106$2 IInstrument 12e 18-09 IPOR-73450 11 |None | | Combined on single recorder, PDR-73335 |
10652 IInstrument 12e 18-09 11R-73450 11 INone i ICombined on single recorder, TR-73335 |
806S2 IInstrument 12e 18-09 |POR-73451 II INone | ICombined on single recorder, PDR-73335 |
106$2 linstru ent 12e 18-09 IIR-73451 11 INone i ICombined on single recorder. TR-73335 |
106S2 linstrument 12e 18-09 IPOR-73452 il INone | | Combined on single recorder, PDR-73335 |
IO6S2 leastrument I?e 13-09 IIR-73452 11 thone | | Combined on single recorder, TR-73335 |
10653 IInstrument 12e 14-03 IPR-1108 11 |Rescale 11878 IMove to 3-09 & Rescale |
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HUWt (NCt hf f R f 40 DISCRE PAseCIES I_8 STED FOR COEITROL BOARD I-09

I I I I I I I I
I IP908 TEM CLASSsFICATION_ ltOCAT IOsel | | DISPOSITION | |
lugD | ICOOL ISEEl Dint s- linSIRupermT I I ICHAsect i i
1_a_so Q CROue it Coat 11mCAi s Oeilnuat!E R ICAT ECORyl RLSOt uT IOst leeOitCE IREMARks 1

106$3 ssnstrument I?e 14-03 thM-1833-2 il | stone | | Reevaluated, no discrepancy |

8 I I l l l I I ik move to I-09 '
indicator in CM-1891110653 leastrument 12e 18-06 IIR-31115 11 IChange-out |1878 IReplace with digit 48

|
10653 leastrument 12e 18-06 |CR-3390-2 |1 |Rescale 11878 IMove to 8-09 & Rescate |
10653 I s ast rument I?e Is-06 Ixa-3390-1 11 IRescale 11878 Inove to 1-09 k Rescale |
10653 Isnstru ent 12e is-06 ICR-5154 |1 Ichange-out 11878 | change-Out, Move to :-09 Relabel and |
| 5 I I I I I I (Rescale |
10653 leastrument 12e Il-15 11R-92105 11 IChange-out |1878 BChange-Out, Move to 1-09, Retabel and |
I I I I I I I I 1Rescale |
10653 linstroment 12e 18-13 IIR-4637 11 l Add pointer |1878 l Add pointer to rixed scale l
10653 linstrument 12e 18-13 IIR-4638 11 l Add pointeril878 | Add ,sointer to rixed scale i
10653 leastrument I?e 18-13 |fR-2222 11 | Change-out 11878 IChange-Out, Nove to 1-09, Retabel and |
I I l i I l i I Inescale |
10653 linstrument 12e 18-09 IPOR-73448 11 IChange-out 11878 BCombined on single recorder, PDR-T3335. |
I I I I I liyp) I l l IRetabel and Rescale i
106 % isnstrument 12e 15-03 IFR-IlOS 11 BRelocate 11878 |See HED Resolution |
106 % 88nstrument 12e 18-03 lhR-It99 |1 IRelocate 11878 |See HED Resolution i
106S4 SInstrument 12e 15-13 |TR-4637 II (Relocate 11878 ISee HED Resolution i
106 % lenstrument 12e 18-13 4IR-4638 11 | Relocate 118T8 |See HED Resolution i
10655 l e ast rument 12e 18-03 I IR-22% 11 |Rescale 11878 | Move to 8-09 k Rescale |
106S5 lanstrument I?e 18-06 ICR-SIS 4 11 | Change-out 11878 BChange-Out, Nove to I-09, Retabel and |

I I I I I I laescale iI I '

10655 lanstrument I?e 88-13 IIR-4637 11 INone | | Reevaluated, no discrepancy i
106S5 linstrument 12e 88-13 IIR-4638 11 lhone ! IReevaluated, no discrepancy |
106S5 tenstrument 12e 18-09 BPDR-73448 11 - | Change-out 11878 | Combine on single acorder, PDR-73335. |
I I l I l ITyp) l | | IRescale and Relabel i
10656 IInstrtment 12e 18-01 ITR-2227 12 |Rescale |1878 IChange-Out, Move to 1-09 and Rescale |
106 % I Inst rument 12e 18-03 11R-22SS 12 |Rescale 11878 | Change-Out, Move to 1-09 and Rescale |
10656 | Instrument 12e 15-03 INR-1133-2 12 |Rescale 11878 | Move to 3-09 and Rescale |
106 % linstrument I?e 15-06 11R-31115 12 IRescale |1878 IChange-Out, Move to I-09 and Rescale |
106 % lanstrument 12e 18-06 ICR-3390-2 12 |Rescale |1878 IMove to 1-09 and Rascale i
10656 l inst rume'st 12e 18-06 IXR-3390-1 12 IRescale |1878 IMove to 1-09 and Rescale i
10656 lenstrument I?e 88-06 ICR-SIS 4 12 |Rescale |1878 IChange-Out, Move to 8-09 and Rescale !
106 % linstrument 12e 18-15 IIR-5156 12 IRescale 51878 IChange-Out, Move to I-09 and Rescale i
106 % lipstrument 12e 89-15 BTR-92105 12 BRescale 188F8 BChange-Out, Move to 1-09 and Rescale |*

106 % IInstrument 12e 18-13 11R-2322 12 |Rescale 11878 | Change-Out, McVe to 3-09 and Rescale i
10656 18nstrument 12e 18-13 IIR-2321 12 |Rescale 11878 | Change-Out, Relocate locally and Rescale |
10657 | lastrument 12e 10-01 IIR-22SS 11 B l_a be l |1878 IIunctionally Isbel |
lO6ST linstrument 12e 15-01 IIR-2227 11 Itabel 158F8 Ifunctionally label l
lO6SF linstrument 12e 15-06 I CR-S1% ll |Retabet |1878 | Change-Out, Move to 3-09 and Retabel |
10657 linstrument 12e 10-15 IIR-5156 il IRetabel 11878 | Change-Out, Move to I-09 and Retabel j

l
|

?

I
|
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HLMAM EMCIME ER e nC DISCREPANCIES LISTED FOR CoelTROL BOARD I-09

.

I I I l i I I i
i IP90etEM CIASSIFICAisOp |LOCAllOnl | |DI SPOS I T I ON l |
ButD 1 4C00E ISEEllD(Nil- IIMSTRUMENT | | ICHANGE I 1

jaeO Q CFOUP I F ICL/R E IllfLCATfOWl4UMBFR ICATECORYlRESOLUTION 1960TICE | REMARKS I
po6SF I snst rument 12e 14-15 (IR-92105 ll lHelabel 118F8 BChange-Out, Move to I-09 a nd Re la be t i
IO6SF llastrument 12e 18-09 |PDR-73448 11 ILabel 118T8 |Comba ne to single recorder, PDR-73335. |
| | | t I liyp) i l I {Rescale and Retabel |
10657 linstrument 12e 14-13 118-2321 It I Mot.d i IMesuwe TTGs Control Room 1

10658 linst rument 12e 18-01 IIR-2255 |2 IChange-out 11818 ISee HED Resolutto.. I
1065S l a nst rument 12e 14-01 51R-2227 82 lChange-out 118F8 ISee HED Resolution i
106S8 Itnstrument 12e 18-06 |IR-31115 12 tchange-out 11878 ISee HED Resolution i
106S8 l inst rument 12e 18-06 IIR-3118 12 ICha nge-out 11878 ISee HED Resolution 1

10658 genstrument 12e 18-06 ICR-5154 12 Inone I ISee HED Resolution I
106S8 lanstrument 12e 88-15 IIR-5156 12 lbone i ISee HED Resolution 1

10658 linstrument 12e 19-15 IIR-92105 12 |None i ISee HED Resolution i
106S8 IInstrument 12e 58-13 IIR-2222 12 I change-out 11878 ISee HED Resolution i
10658 I tr st rument 12e 15-13 11R-2321 12 Ikone i ISee HED Resolution i
30658 88nstrument 12e 88-13 11R-2232 12 Ithange-out 11878 ISee llED Resolution 1

80659 18nstrument 12e 18-06 ICR-5154 13 BChange-out 11818 |Model Chan9e-Out, Relocate to 1-09 and i
l i l ! I I l i 1Retabel |
10659 18nstrument 12e 14-15 llR-5156 13 lCha nge-ou t 11878 |Model Change-Out, Relocate to 1-09 and |
I i | 1 I I l l |Retabel i
106S9 linstrument (2e 11-13 (IR-2321 13 Ikone | | Remove from Control Room i
10661 IInstrument I?e 11-03 ItR-1199 12 INone i ISee HED Resolution i
10661 linstrument 12e 18-03 lxR-11262 12 Inone i ISee HED Resolution i
10661 linstrument 12e 18-03 IIR-11262 12 thane | |See HED Resolution i
10662 IInstrument 12e 88-06 11R-31115 12 Ikone i ISee HED Resolution 1

80695 l e nst rument Itc 18-13 llR-463F 13 | Relocate 11878 | Relocate to I-09 |
10695 IInstrument 12c 14-13 11R-4638 13 IRelocate 11878 | Relocate to 1-09 I
3:146 leastrument 12c 15-13 IIR-2232 il IRelocate 11878 |Cha nge-Ou t, Relocate to 1-09 & Retabet i
12746 linstrument 12c II-13 IIR-2222 13 | Relocate 11878 B Cha nge-Out, Relocate to 3-09 & Retabel |
12T86 l inst rument 12c 18-13 IIR-2321 83 lhone | | Remove from Control Room i
12786 lanstrument 12c 18-13 IIR-2322 13 | Relocate 11878 I Cha nge-Out, Pelocate to 3-09 k Retabel I

i
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4 CONTROL BOARDS :
'

' " O /YCONTROL ROOM SURVEY CHECKLIST File #>

ecnu 244 22 4227 CRS- 10 Sheet / ' of 3 4
PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are all indicators Are all indicators
Instr. if located below a Panel located above a Panel

SE O. PANEL Numbers No Elevation of 70"? Elevation of 41"? REMARKS

if No YES NO YES NO
HED# HED#

T-Jf0)Y

.[~ )S 0 *) X
m see su rvev

.T- o 9 .

chack||,+
N s<a suaver

Z- 09 chge[||s4-
N s<a sususy

7- 10 ch.cL1|<+
N s < suusv

.7-D . chak!1s4
Sde SvAveY3

Z- 13 cLcLI:s
N ss< s v A vs4

I_.13 _ __ _ _
ch ,< U;s+

N See svR ka'/
~ ' Cd EC.k l' 5 .

-

. ._ . _ _ _ . _ . _ . _. .__

N see svnus's

?* O . . - . . ._ . . - . . . - . . . .Y -.. _ch.s ck I|i L _... .



o ..

- . .

_ .

"f CONTROL BOARDS
e cal)5)i CONTROL ROOM SURVEY CHECKLIST File # 0//

copu s44 22 4227 CRS- 10 Sheet M- of 39
PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist. Are all indicators Are all indicators
Instr. if located below a Panel located above a Panel

sEO. PANEL Numbers No Elevation of 70"? Elevation of 41"? REMARKS

if No YES NO YES NO
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C0t4 TROL BOARDS

k> (Vertical) CONTROL ROOM SURVEY CHECKLIST File #

s o: u a44-22-4227 CRS- 10 E'" v of 39
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3.2.2.5 Controls should be located so they are reachable and accessible.
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CONTROL BOARDS

(Vertical)'' '

c( CONTROL ROOM SURVEY CHECKLIST Fife #

n :n aca-22 star CRS- 10 Sheet 7 c' M
PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible. { J
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(Vertical)g CONTROL ROOM SURVEY CHECKLIST File #

ronu a44 22 4227 CHS- 10 Sheet /A of 34

PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessib? ?.
COP}'

Record Dist. Are all indicators Are all indicators eggggzw
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CONTROL-BOARDS

(Vertical) CONTHOL ROOM SURVEY CHECKLIST File #

FOftu 344 22 4227 CRS - JO Sheet _/k_ of__3 9
PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.

Record Dist' Are all indicators Are all indicators
CA * * '"

Instr. if located below a Panel located above a Panel
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CONTROL ROOM SURVEY CHECKLIST File #tik ,t

FOHM 344 22 4227 CilS - 10 Sheet _/7 of M

PHINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible.
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5 CONTROL ROOM SURVEY CHECKLIST File #
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PRINCIPLE:

3.2.2.5 Controls should be located so they are reachable and accessible. {g

Record Dist. Are all indicators Are all indicators egtgoggt g3gog
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CONTROL BOARDS

4 CONTROL ROOM SURVEY CHECKLIST File #

F OfiM 3 :4 22 4227 CRS J O Sheet cA O _ of 3L/
PRINCIPLE:

3.2.2.5 Controls should be located so they ara reachable and accessible, g
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ATTACHMENT C

'

RECORDER DISPLAYS BEING pROVIDED TO THE OPERATOR BY OTHER DISPLAYS

TR-2227 - Steam Generator Module Main Steam Temperature,
TR-2255 - Steam Generator Module Hot Reheat Steam Temperature,
TR-2232 - Steam Generator Module Cold Reheat Steam Temperature,
TR-2222 - Steam Generator Module Feed Water Flow, and
TR-2256 - Reheat Steam Average Temperature Indications will be

displayed on I-04 with a CRT instailled by CN-1887.

TR-31115- Miscellaneous operating temperatures, has four points that
are required for plant operation and these will be
displayed on a new digital indicator installed by CN-1891.

NR-1199 - Control Channel Average Signal,
XR-11262- Power / Flow Ratio Measure will be displayed on a new

Mass Flow Ratio Indicator installed by CN-1887.

O.eg
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ATTACHMENT D

SUMMARY OF CHAf;GES MADE BY RECORDER MOVE

1. TR-2227 moved from I-01 to I-09
TR-2255 moved from I-01 to I-09
PR-1108 moved from I-03 to I-09
NR-1133-2 moved from I-03 ot I-09
NR-1199/XR-11262/FR-11262 moved from I-03 to I-09
TR-2256 moved from I-03 to I-09
TR-31115 moved from I-06 to I-09
TR-3118 moved from I-06 to I-09
GR-5154 moved from I-06 to I-09
XR-3390-1 moved from I-06 to I-09
CR-3390-2 moved from I-06 to I-09
FR-2222 moved from I-13 to I-09
TR-2322 moved from I-13 to I-09
TR-2232 moved from I-13 to I-09
TR-2321 moved from I-13 to Local Station
TR-4637 moved from I-13 to I-09
TR-4638 moved from I-13 to I-09
TR-5156 moved from I-15 to I-09
TR-92105 moved from I-15 to I-09

,

2. TR-2232 and TR-2255 combined into a single recorder.

3. TR-73335, TR-73440 thru TR-73452 combined into a single recorder.

4. PDR-73335, PDR-73440 thru PDR-73452 combined into a single recorder.

5. Add TE-2321-1, Helium Purification Cooling Water IA Outlet, TE-
2321-2, Helium Purification Cooling Water IB Outlet, TE-2321-5, High
Temperature Filter Absorber (A-2301) Outlet, and TE-2321-6, High
Temperature Filter Absorber (A-2302) Outlet to TR-2322.

6. Remove TSL-2232, TT-2232, TM-2232, TM-2232-1, PM-2232, PM-2243-3,
and PM-2244-3. This was the alarm circuitry for TAL-2232 and will be
replaced with a computer installed by CN-1888.
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DRAFT. "' *-

DESIGN DIRECTIVE
FOR THE SELECTION OF

RECORDERS

FOREWORD: The purpose of recorders is to display and provide a
permanent graphic record of relative or absolute values representing
a system or process parameter. Recorders are a vital link in the
operators interface with the control loop. The effectiveness of this
interface depends on what information and how that information is
presented.

The use to which the operator will put the information presented,
should serve to influence the level of information, as well as the
manner in which that information is presented.

This Design Directive will provide guidance in selecting recorders
for use in the Fort St. Vrain Control Room.

.

SELECTION CONSIDERATION
s

I. RECORDER USE

A. Generally, recorders are used for data acquisition and .

dispity in one of the following ways.

1. For quantitative reading (and recording) of an exact
numerical value: reading time from a clock, reading
pressure from a gauge, or electrical potential from a
voltmeter.

2. For qualitative reading (and recording): this means
judging the approximate value, trend, rate of change,
or direction of deviation from a desired value. It

differs from quantitative reading in that the operator
does not read an exact numerical value. Examples
include noting that a ship has veered to the right of a
desired course, or that steam temperature is rising.

3. Data logging: the collection and storage of data
including the means to transfer that data to other data
handling or processing equipment. This particular
function is primarily for analytical purposes and is
not generally for immediate operational use.

B. Recorders that are to be used for quantitative readings
shall have sufficent range and scale resolution to enable
the operator to make a rapid and accurate determination of
the displayed value.

j
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II. RECORDER TYPES

There are many variations of several basic types of recorders,
however only those acceptable for Fort St. Vrain use are listed.

A. Multipoint recorders have a single processing and printing
mechanism which alternately scans a large number of
inputs.

B. Dedicated Channel recorders have separate signal
conditioning and pens or stylus for each input. This type
of recorder is usually limited to three or four channels.

III. SELECTION OF RECORDER TYPE

While certain technical requirements may suggest the type of
recorder, panel layout, convention and operator expectations are
important factors to be considered.

It is not the intent of this directive to preclude the use of
particular types of recorders, but rather encourage the use of
those types that meet the majority of operational, maintenance,
human factors and data logging functions.

A. SELECTION CONSIDERATIONS

1. Operational interface - recorders selected for control
room use shall be so designed and structured to
facilitate operator control and ease of function
selection. The following items are to be considered as
minimum requirements.

a. Only operator controls are to be visible on the
recorder panel.

b. All operator used controls shall be on the
recorder front panel.

c. Controls (buttons-switches) shall meet the
requirements of 00-SWI-1 (Switch Selection).

d. All control labels and legends shall meet the
requirements of 00-LAB-1 (Labeling) and 00-AAS-1
(Abbreviations, Symbols and Acronym Selection)

e. Operator controls shall include " point selection",
" chart speed selection", " paper advance" and " fast
enable". (fast enable will allow speed change from
a remote source)

i
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f. Paper Change operations shall be accomplished
without the use of special tools or equipment.
Any required instructions shall be posted or
otherwise shown on the recorder structure.

g. Data printed shall be immediately visible to the
user without the use of the paper advance feature.

h. Print size and Numerical displays (if applicable)
shall be in accordance with DD-AIS-1 (Selection of
Analog displays.)

1. Contrast - Character-to background contrast ratio
shall between 15:1 and 20:1.

J. Bezel Markings Recorder front or Bezel areas-

shall be free of logos, range markings, and
print td material not directly related to the
recorder function, parameter or value displayed.

k. The recorder scale range shall be consistent with
the parameter range being recorded.

1. The number of points assigned to a recorder for
quantitative reading shall be limited to ensure
readibility of each point.

2. FUNCTIONAL CONSIDERATIONS

a. The recorder shall be equipped with an EIA-STD-
RS-232C port.

b. The recorder shall be equipped to perform the
following functions:

Common time update including t.'.e year,-

month, day, hour, minute and second.
(hour designations shall be based on the
24 hour clock)

Data transmission at a rate of at least-

1200 BAUD and in an eight bit with or
without parity configuration.

Remote programming (down load from a-

P.C.)

c. The recorder shall have a back-up power supply or
include another means of retaining the operating
program in the event of primary power failure.

I
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3. PHYSICAL CONSIDERATIONS

a. Terminal connections shall be of the screw type
capable of accomodating a ring-tongue compression
type terminal.

b. Printing or marking shall be by a thermal or dry
ink process. (Liquid. marking mediums are not
acceptable)

,

c. The recorder assembly shall be of a "pu'l-out"
design (removable from the case assembly without
disassembling)

d. The recorder weight shall not exceed 68 pounds.

4. ENVIRONMENTAL CONSIDERATIONS

a. The recorder shall be capa:'e of operating
- continuously in an environment of 60 to 110 degree

F.

b. Sound pressure levels as measured directly in
front of the operating and fully functional
recorder shall not exceed 6 db above background as
measured on the weighted 'B' scale.

5. MISCELLANEOUS CONSIDERATIONS

a. Parts availability shall be documented by the
vendor,

b. Circuit boards shall be of the plug-in type,

Circuit boards shall be field repairable. ,c.

d. Documentation shall include detailed calibration
and repair procedures,

e. Any recorder selection shall consider the
availability of competent technically qualified
personnel to conduct on-site training of
maintenance personnel.

ASSOCIATED DIRECTIVES

00-00-1 Requirements and Guidance for Preparing
Design Directives

DD-AAS-1 Abbreviations, Symbols, & Acronyms

-
_ . - , . - - _ , - . -_
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00-AIS-1 Design Directive For The Selection Of Analog Indicators

00-CBL-1 Design Control Board Layout >

00-LAB-1 Labeling .|

00-SWI-1 Design Directive For Switch Selection .

-

SOURCE MATERIALS AND REFERENCES
|

Human Factors in Engineering & Design, McCormick-Sanders,-

Fifth Edition

Human Engineering Guide to Equipment Design--Van Cott-Kinkade,1972-
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BOARD # INSTRUMENT # STYLE FUNCTIONAL LABEL STYLE HED #
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8'K Loof 2 TEMP &.K1 09 Tg.u s s

10 STEAM 4 Erd REHEAT 7b
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7R- 3||15

LEGEND LABEL DETAIL SHEET
STYLE 7b'

-

(BLACK)

NOTE 6 - .17" Edge of Plate to center of character stroke.

TYP. ' o

t ' ' fl,$.(. MM@( W.'.'.'
,,

'''"{* ' MM&4t!!4M '" ~ ' 4. .. . .. . . . .

2.75": z

0.016" .005", 45 Bevel, Typical

,- ,.

NOTES: y

1. - ALL DIMENSIGNS SHALL BE .010" .

UNLESS OTHERWISE SHOWN. 1i,o
2. - ALL CHARACTERS SHALL BE OF A GOTHIC .022" \n' .' / I-

'-~,
STYLE CONFORMING TO THE DIMENSIONS .005" 1/2 0F
SHOWN. r t'ie . + .

CHARACTER
HEIGHT"

3. - NAMEPLATE MATERIAL SHALL BE ONE W"
EIGHTH (1/8) INCH THICK THREE (3) 4

"
.

PLY LAMICOID (OR EQUAL). ADHESIVE
'

BACKED PLATE, SURFACE SHALL BE ** 16"*

m .

BLACK. CORE MATERIAL SHALL BE e ==

WHITE. Q"
''''''' '''

4. - ENGRAVE LAMICOID (OR EQUAL) 3 PLY
PLATE THROUGH SURFACE PLY, INTO .09"
CENTER PLY USING A ROUNDED OR
SQUARE END CUTTER. ("V" SHAPED
GROOVES ARE NOT ACCEPTABLE) ** LETTER HEIGHT MEASURED

BETWEEN CENTER LINES.
5. - ALL TEXT SHALL BE CENTERED ON THE

VERTICAL CENTER LINE OF THE PLATE.

6. - DISTANCE BETWEEN LINES OF TEXT SHALL BE
1/2 0F CHARACTER HEIGHT AS MEASURED FROM
CENTER OF STROKE WIDTHS.

P o st he 272 22 3843
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7K-31/15-

LEGEND LABEL DETAIL SHEET
-

- STYLE 11
(BLACK)-

-
.

.08" Edge of Plate to center of character stroke
h I

Jj _

I- | ~ T.4fdCil 6_~ _ ~. .312"
-

t-

I t.*
1.62" -

.008" .002", 45 Bevel, Typtcal

I
. .

t-

.062"

NOTES:

1. - ALL DIMENSIONS SHALL BE : .010"
UNLESS OTHERWISE SHOWN.

2. - ALL CHARACTERS SHALL BE OF A GOTHIC. .022" .005"
STYLE CONFORMING TO THE DIMENSIONS
SHOWN. ' '''- . .

3. - NAMEPLATE MATERIAL SHALL BE ONE W3
PLY LAMICOID (OR EQUAL)WO (2L
SIXTEENTH INCH THICK T ' -

" r

ADHE5IVE
8ACKED PLATE, SURFACE SHALL BE ** 16"" *

BLACR. CORE MATERIAL SHALL BE
'

- -

WHITE.
~ M 0

''''''' '''
4. - ENGRAVE LAMICOID (OR EQUAL) 2 PLY

PLATE THROUGH SURFACE PLY, INTO _ oga
CENTER PLY USING A ROUNDED OR
SQUARE END CUTTER. ("V" SHAPED
GROOVES ARE NOT ACCEPTABLE) ** LETTER HEIGHT MEASURED

BETWEEN CENTER LINES.
5. - ALL TEXT SHALL BE CENTERED ON THE

YERTICAL CENTER LINE OF THE PLATE.
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l. SERV tare M2 Coot EK 00 n.E Y
2. .5EEV kiTK SYATot cool &K. 00YLE Y

.

3. SEzV u>rt Y026 LUBE 0/L COOLER QUTL67
4. BFP A LUBE ott CocLER CUfLET
S' BFP c Ld8E ott cooce2 our2ET
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NUREG-0737 Supplement 1, Section 5.lb requires that aFOREWORD -

' Control Room Design Revicw (CRDR) be conducted to identify huran-

engine: ring discrepancies. Section 5.1c 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
Fcrt 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
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

-1-
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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, operating procedures are studied to
gain this thorough understanding of each system and component
function. An operational analysis is conducted for each system and
component on a particular control board. (This in-depth analysis is
in addition to that completed for the CRDR and planning purposes.)
This Operational Analysis provides additional basis fer determining
any changes to functional groupings.,

Operating and training personnel are interviewed to solicit
operational philosophies. The Operational value and funct 1 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).

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
particular attention to any potential safety considerations. Any
previously prepared investigative information is studied. All

-2-
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factors are evaluated in considering any changes to the control
board.

SPECIFIC - Hydraulic System Controls / Indicator Functional Grouping -
(Change Notice (CN)-1885 preparation package.)

During this phase the control and indications related toResearch -

the Hydraulic System were studied using the applicable system
abstracts, System Operating Procedures, and system drawings. In
addition, both the Technical Sgtcifications and Final Safety Analysis
Report were reviewed to determine the operational (process) control
limits and safety interactive controls ano systems.

Other research included discussions with operators, trainers, and
engineering support personnel. This interaction with other sectors
was continued throughout the research and design phases. A review of
all related HEDs was performed and design problems reviewed. (See
Attachment A).

Review of the HEDs and a physical study of the panel verified that
there were problems in grouping, labeling, meter scaling, switch and
light conventions. The original board layout is included as
Attachments B, 81, & B2.

While the Hydraulic System is a support systemConceptual Design -

for the secondary coolant system, space availability on I-05 control
board prevented locating all related Hydraulic controls and
indications in loop related arrangements at a fuxtionally preferred
location. For this reason it was deemed advantageous to provide a
c'edicated space adjacent to I-05. After the existing design was
reviewed, preliminary redesign proposals were made using elevation
drawings, modified to show proposed changes. As each proposal was
studied, its operational relationships were evaluated to make certain
that the arrangement provided the best man-machine interface.

This design provided for loop related grouping of controls and
displays on a section of the I-06A control panel.

In this process, several iterations of a layout were evaluated. 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 design and operational parameters 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.

.he operator was asked to evaluate the proposed*

layout. Particular attention was given to the
functional grouping and the operational
relationships of the controls and indications.

-3-
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Information and control needs were reviewed.*

The operator was asked to evaluate the
proposed labeling and scaling presentations to
veri fy that the required information was
presented in a clear, concise and readily
useable format.

This " table top" analysis was conducted with various operators, shift
supervisors and trainers. (See Sample Interview records, Attachment
C).

This verification effort. resulted im operators expressing concern
over labeling of PI-9105, PI-91141, PI-9106, and PI-91142 as " system
emergency....", the order of pump switch arrangements, the
arrangement of the digital indicators and selector switches, and the
need for an operator aid legend plate listing hydraulic actuated
valves. Further examination resulted in making the suggested
changes. This finalized layout is included as Attachment D. A
major concern was expressed concerning division of responsibility.
The present division of responsibility occurs at the I-05/I-06
boundary. System 91 controls are presently located on both sides of
the line. This division of responsibility is an administrative
responsibility and will undoubtedly be commensurate with the
recommendation that the hydraulic power system functional group be
included with I-05 responsibilities.

A summary of changes for the hydraulic system control and indicator
layout is presented by 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 analysis efforts provided the basis for these
determinations. See Attachment F for Functional Label legends.

The following Design Directives apply to the Hydraulic System
Controls / Indicator functional grouping effort.

NUMBER ISSUE DESCRIPTION

DD-AAS-1 A ABBREVIATION, SYMBOL, AND ACRONYM SELECTION
DD-AIS-1 A ANALOG INDICATOR SELECTION**

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

The Alarm displays changes associated with the Hydraulic System are
to be addressed by CN-1924A.

-4-
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ATTACHMENTS
TO

SUMMARY CF THE
CONTROL ROOM IMPROVEMENT

. DESIGN PROCESS
AS APPLICABLE TO THE

HYDRAULIC SYSTEM CONTROL / INDICATION FUNCTIONAL GROUPING
ON I-06A

A List of all Hydraulic System HEDs & Copies of these HEDs

B, 81, B2 Sections of Elevation Drawings Showing Original
Configuration

C Sample Copies of Operator Interview Records

D, D1 Section of Elevation Drawing Showing Revised
Configuration

E Summary of Changes to Board

F Label List

.

k
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ATTACHMENT A

List of All 91 System (Hydraulic) HEDs
ar

Copies of 91 System (Hydraulic) HEDs

.
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR 91 SYSTEM fHYDRAULiri
'

I I I I
| PROBLEM CLASSif CAJ10N LOCATION | | DISPOSITION | |

; LED CODE (SEE IDENIl- INSTRUMENT l I , CHANGE | |
NO. _EROUP FIGURE 11 FICATION NUMBER CATECORYlRESOLUTION NOTICE HEMARMS

|
0169 Labeling .Ib 1-06A its-9139-1 1 HDeleted 1885 To be deleted. ' Function not requ i red .

0169 Labeling |1b l-06A HS-9140 '1 Retabeled 1885 10 be funct iona l ly labe led pe r DD-LAB-1 & :

1 i i : DD-SWi-1 and functiona lly g rouped per i
i DD-CBL-1. |

10169 Labeling Ib l-06A HS-9140-1 1 Deleted 1885 To be deleted. Function not required. |
10383 l inst rument 2d 1-05 HS-9106-1 : 3 LRelocate 1885 Nove to 1-06A. To be functionally labeledl
| | per DD-LAB-1 and DD-SWi-1. Functionally |

I g rouped per DD-CBL-1. || , Instrument 2e 1-05 PI-9105/6 1 | Relocate 1885 Nove to 1-06A. To be functionally labeledi80513 i per DO-LA8-1. Functionally
f . g rouped pe r DD-CBL-1.

,

0513 Labeling 11b I l-05 PI-9105/6 3 Relabel 11885 Nove to 1-06A. To be functionally labeled
i pe r DD-LAB-1. Functionally

| | H g rouped pe r DD-CBL-1.
! 10513 linstrument 2e 1-05 PI-91141/2 |1 Rescale L1885 Nove to 1-06A. New d i a l ca rd( s ) to be i n-
! | | 8 sta lled per DD-AIS-1. To be functionallyl

I labeled per DD-LAB-1 and functionally |J | H
-

| 1 . I g rouped pe r DD-CBL-1. 1

0513 | Labeling ilb l-05 . PI-91141/2 1 3 Relabel 11885 Move to 1-06A. To be functionally labeled
l pe r DD-LA8-1. Functionally
I g rouped pe r DD-CBL-1.j | .

2e 1-05 PI-9105 2 Rescale
.

Pbve to 1-06A. New dial ca rd( s ) to be
'

: 10560 , I nst rumen t 1885
! I installed per DD-AIS-1 To be functional-

. ly labeled per DD-LAB-1 & functiona lly I
g rouped per DD-CBL-1. |

.0560 instrument 2e 1-05 PI-9106 2 Rescale 1885 ; Move to 1-06A. New d ia l ca rd( s ) to be I
I insta l led per DD_AIS-1. To be functional-l

i

i ly labeled per DD-LAB-1 & functionally |
| g rouped pe r DD-CBL-1. |
10569 instrument 2e 1-05 PI-91141 2 Rescale 1885 Move to 1-06A. New dial ca rd( s ) to be |
| Insta l led per DD-AIS-1. To be functional-l

! I ly labeled per DD-LAB-1 and functionally |
grouped per DD-CBL-1. |[ '

0569 Inst rument 2e 1-05 Pl-91142 2 Rescale 1885 Nove to 1-06A. New d ia l Ca rd( s ) to be |
| installed per DD-AIS-1. To be functional-l

1'

| ly labeled per DD-LA8-1 and functionally |
| | | g rouped pe r DO-CBL-1. |

0576 Instrument . 2e 1-06A PI-9139-1 2 Relabel 1885 To be changed to digital indicator. |
IRelabel to PDI-9139-1 consistent with |
, actual parameter.

'

|
0576 instrument

' 2e 1-06A ; PI-9140-1 . 2 Relabel 1885 To be changed to digital indicator. ! ,

l | Relabel to PDl-9140-1 consistent with '

I .

, actua l pa rameter. ,

0587 Instrument 20 hI-06A LPI-9139 2 Change-out 1885 To be changed to digital indicator,
i l i func t i ona l l y l a be l ed pe r DD- LA8- 1 a nd !

| | | | g rouped per DD-C8L-1. Ii
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR 91 SYSTEM fHYDRAULIC)

I . I |

| PROBLEM CLASSif CATION _ LOCATION I DISPOSI'' l ON |

HED CODE (SEE IIDENTl- I NS T' 1ENT | CHANCE N

_J0. CROUP FIGURE 11 .FICATION NUth R CATECORY RESOLUTION NOTICE REMARKS

0587 Instrument 2e 1-06A PI-9140 2 Change-out 1885 To be changed to digital i nd ica to r,
1 runctionally labeled per DD-LA8-1 &

I
|

1
> > l |g rouped pe r DD-CBL-1. i

0615 linstrument 2r 1-05 .HS-91151 'I | Change-out 11885 Move to 1-06A. To be changed to SBN typel
switch. To be functionally labeled por'

|
i D

DD-LAB-1 & DD-SWi-1 and functionally j

grouped per DD-CBL-1. j!

| ,, I;

0615 linstrument i;2r 1-05 .HS-91152 1 Change-out 1885 . Move to 1-06A. To be changed to SBN type j
Iswitch. To be functionally labeled per <

*
| DD-LAB-1 & DD-SWl-1 and functionally
|

I grouped per DD-CBL-1. I
| | ,181S-9105-1 .13 Relocate :1885 Move to 1-06A. To be changed to SBN typel
10751 1:nstrument , 2c l-05 per DD-LAB-1 & DD-SWi-1 and functiona l ly, I
I
| | | g rouped pe r DD-CBL-1.
0751 Instrument 2c 1 1-05 HS-9106-1 . 3 Relocate 1885 .

Move to 1-06A. To be functionally labeled

I per DD-LAB-1 & DD-SWi-1 and functiona lly
4 | g rouped pe r DD-CBL-1.

0762 Instrument , 2c .1-05 : H S-9101 - 1 3 Felocate ;1885 Move to 1-06A. To be functionally labeled
pe r DD-LAB-1 & DD-SWi-1 and functionally |
grouped per DD-CBL-1. |

,

. I i

' 0762 Instrument ; 2c l-05 HS-9105-1 .3 Relocate 11885 ; Move to 1-06A. To be functionally labeled | i
1per DD-LAB-1 & DD-SWi-1 and functiona l ly |

; grouped per DD-CBL-1. |
.

,
|

10762 : Instrument 2c Il-06A HS-9139 3 | Change-out i 1885 1 10 be changed to new selector switch. I

| | Functiona lly labeled per DD-LAB-1 & |
| ; DD-SWi-1 & functionally grouped per i

; DD-CBL-1. |

0762 instrument 12c Il-06A HS-9139-1 13 Deleted 1885 ; To be deleted. Function not required. |
'

0762 instrument 2c l-06A HS-9140 3 Change-out 11885 I To be changed to new selector switch. I
il if unctiona lly labeled per DD-LAB-1 & |

DD-SWl-1 & functiona l ly grouped per |
| DD-CBL-1.

0762 Instrument 2c e.-06A IIS-9140-1 , 3
'

Deleted i 1885 To be deleted. Function not requ i red.

0762 Instrument : 2c ni-06A | PS-9139 3 ohange-out ; 1885 To be changed to digital indicator,
functionally labeled per DD-LAB-1 &
grouped per DD-CBL-1.

0762 Instrument 2c 'l-06A PI-9139-1 3 Change-out 1885 To be changed to digital ind ica to r,
| functiona l ly labeled per DD-LAB-1 &

I ,

grouped per DD-CBL-1,

0762 Instrument 2c |1-06A PI-9140 3 Change-out 1885 to be changed to digital indicator,
i runctiona lly labeled per DD-LAB-1 and

I g rouped pe r DD-CBL-1.
0762 Instrument

' 2c l-06A | PI-9140-1 3 Change-out 11885 To be changed to digital i nd i ca to r,'

I functionally labeled per DD-LAB-1 and|

| | Igrouped per DD-CBL-1.

.-
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' PUBLIC SERVICE COMPANY OF COLORADO*

Log Number 8[OFORT ST. VRAIN NUCLEAR GENERATING STATION

INVESTIGATIVE IllFORMATIONAL RECORD

Sht 1 cr 5

Investigator's Name o^n

Ron Olson 13 November 85

Problem Description: Validation of h_ydraulic system controls relocation and functional

aroupina on control board I-06A by solicitina operator and trainer opinions and

obs erva ti ons .

ITEMS INVOLVED

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

System 91 I-05 Hydraulic System -

I-06A

Ques tions : 1. Are you familiar with the existino hydraulic system controls?

2. What is vour ooinion of the existing controls?

3. Af ter examinina the oronosed layout. do you observe any difficulty-

a) with the proposed location of the hydraulic system functional

group as a whole?

b) with the proposed location of any individual instrument or control

within the functional arouo?

4. Sucoose the controls were confiaured as proposed. Do you think that

nnorating will ha mnra difficult nr paciar?

Provide Conclusion on separate or f M sheet. /
W $$Ys%tkWb*f/f$5

~

/ Invest 1 gator's Signature Date
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Date: 13 November 1985

Ir.vestigative Informational Record - Ans.,a.3 :: Cussti:ns

Respondent: John Maynard, Senior Licensed Operator

Question 1: Yes.
,

Question 2: "The layout bothers me the most."
"The alarms are scattered."

Question 3a: Effect responsibility. The division line is at I-05/I-06.
"No difficulties. I preferen:ed it there." (Interviewer's
comment: The operator was referring to tne proposed
location of the hydraulic controls.)

3b: PI-9105, 9106, 91141, and PI-91142 should not be labeled -

emergency. (Interviewer's comment: Noted and changed).

Question 4: " Lot easier."
" Good location"

.

Page 2 of 5

_ _ _
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Date: 14 November 1985

Investigative Informational Record - Answers to Questions

Respondent: Willard Ashmore, Trainer, (former licensed operator)

Question 1: 'Yes.

Question 2: Spread all over. Not organized.

Question 3a: Good location for hydraulic controls.

3b: Handswitch positions should correlate with the pump's actual
field location. (Interviewer's comment: Sequence of opera-
tion and consistency of functional grouning determines hand-
switch position. Field location is of minimal concern.) I
don't like the meter and selector switch layout. -

(Interviewer's comment: noted and changed)

Question 4: Grouping of hydraulic controls on I-06A shifts responsibility
for the hydraulic controls. (Interviewer's comment: _ The

: I-05/I-06 dividing line is also the division line between
j operator responsibility. Presently the hydraulic alarms

and controls are split between I-05 and I-06. The alarms,

i are to be addressed in a separate change.)-

This move will define responsibility.

.

t

i

'
,

1

Page 3 of 5
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Date: 14 November 1985

Investigative Informational Rccord - Answers to Questions

Respondent: Steve Shafer, Shift Supervisor (Senior Licensed Operator)

Question 1: Yes.

Question 2: '"The loop split is 0.K."
" Labeling is inadequate."
" Selector Switch selector and alarm could be better."

Question 3a: I like the idea of putting it all together, like the location
'

on I-06A.

3b: Approved of digital indications. Better indication for the
tight range of the pressure limit. Accumulators have a -

narrow operating band. HS-91151 and HS-91152 change to SMB
type switches is good.
Would like a legend plate (operator aid) identifying valves
being operated.

Question 4: May not make that much difference.
Better because of the functional group.
Improves I-05 by removing excess controls.

.

.

;

3

i

!

|

Page 4 of 5|
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CONCLUSIONS:

A review of the investigative interviews indicates a general
acceptance of the proposed hydraulic system controls revision.

Several minor changes were suggested by respondents during the
interviews. These were' evaluated and acted on if there was merit in
the suggestion. Iomparing the enlarged functional group layout
sketch used for the interviews with' final layout shown in Attachment
E, these minor changes are obvious:

i) changed the pump switch order

11) centerd the hydraulic oil pressure indicator

iii) added operator aid legend plate.
.

.

Page 5 of 5
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ATTACHMENT Di T

Section of I-06A-

Elevation Drawing
' Shwing Location

of Proposed, ,- '
., , , , -

" Hydraulic Panel"
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ATTACHMENT E
SUMMARY OF I-06A

PROPOSED CHANGES ASSOCIATED
WITH THE HYDRAULIC PANEL

GROUPING

1. Relocated:

TR-3115 and TR-3118 relocated to I-09 by CN-1878-

HS-31184 thru HS-31189 to be moved approximately 2" down-

from the present locations on I-06A

5I-6313, SI-5320, FI-3101, FI-3103, PI-31106, PI-31108, PI--

3108, PI-3106, PI-5315, and PI-5318 to be moved
approximately 2" down from the present locations on I-06A

PI-5382, PI-5335, PI-5328, PI-5339, PI-5340, and PI-5343 to-

be relocated on I-06A

PI-9105 and PI-9106 to be moved to I-06A-

PI-91141 and PI-91142 to be moved to I-06A-

HS-9101-1, HS-9103-1, HS-9105-1, HS-9102-1, HS-9104-1, and-

HS-9106-1 to be moved to I-06A

2. Removed:

Removed and deleted the function of HS-9139-1 and HS-9140-1
-

3. Additions:

PI-9137-9, -10, PI-9138-9, -10, PDI-9139-2 and POI-9140-2-

digital indicating instruments

4. HS-9139 and HS-9140 are 24 position selctor switches which are to
be changed to new 4 position selector switches.

5. Changed instrument tag no. PI-9139-1 and PI-9140-1 to PDI-9139-1
and PDI-9140-1, respectively.

. 6. Analog indicators PI-9139, PI-9139-1, PI-9140 and PI-9140-1 are
1 to be changed to digital indicators.

7. Pushbutton Switches HS-91151 and HS-91152 are to be changed to
SBM type control switches.

8. Functionally group hydraulic system controls.

9. Rescale analog indicators.

10. Demarcate hydraulic system panel.

11. Relabel instruments and controls.
.
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ATTACHMENT F

LABEL LIST
Hydraulic Controls

&
Indicators,

!

.
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LABELING LEGEND LIST ,

L. :

CONTROL

BOARD # INSTRUMENT # STYLE FUNCTIONAL LABEL STYLE HED #
r < < 2nr14,.,s, a

Z'GGA NS9/0H If HYD O/L PL/MP A Sd-
But 8/k

EOGA HS9/02-/ // HYD O/L POMP C S'"

etx. 8/k

I 06R HS 7/03 / If NYD 0/L- PUMP B Ga
BLK BIN

T 06A HS 9/0H /f HYD D/L Pt/MP D fa-
Bue 8/k

I-0 M HS 9/05-/ /f HYD 0/L PUNP E C' 0 // 2

Bu< 8/k
IDbA HS 9/06*/ !! N YD 0/L PUMPF ra 0//8

.

Btx 8/k

IO4R HS 9HS/ // CLEANUP SYS7'EM PUMP SA 6/07
BLK 8/k

I 064 MS 9//SZ // CLEAA/ UP. S.YSTEM PUMP Sa c/07
Btx 8/x.

TO4A PZ 9/DS ''*" HEADER 8 PRESSVRE 9a O//6
B/k

NEADER B PRESSURE 9A 6||SIOGA PI 7/06 **"
9/K

I'84A PI ilM/ M HEADEL A PRESSORE 9a. OII6

B/k
IoM PI 9//42 SMK HEADEZ A PRESSURE 9n 0/lG

8/k
DO&A PI 9/39 /0 HYD 0/L PA'ESS Sa O/6C

BLE f/k

IDGA PI 9/37-9 // ACCVMulA TOR A Sc.
Buc GAS PEESSVEE g/t

ZQGR PI 9/37'/0 /f ACCVMVL R7DR' B Sc
BLK GAS PRESSVEE 8/k \

\ IBM PDE 189-/ !! ALC(HML/LATDE A Cc' 6/6 S~

| BLk- D/L TD GAS AP 8/k
i ZOM PDE 7/39-Z I1 ACCUNULATDK B Ce.

But 0/L 70 SAS L)P 8/p

704A /K 929 /0 GAdt/P SE1EC7' fa 0/6f WS9
But gja

E04A MS 7/40 /0 GaoGP SEl ECT fa 0/69
BLK- Bik

.
. . . . _ . . . _ . , . - . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . - . , _ _ _ _ _ _ _ .
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h* LABELING LEGEND LIST

i-
.

CONTROL

BOARD # INSTRUMENT # STYLE' FUNCTIONAL LABEL STYLE HED #
r 4 r 2nri 4r,s3 a ;

ZahR PE 9/3 8-1 /i ACCUMULATDE A Sc
St K GAS PRES 5t/AE 8/k

T64A PI 9/38/0 1! ACCUMULATOR 8 Sc
BLk GAS PEESSOKE 8/k

E06A PDI9/M/ // ACCOMV4A7~ R R Sc 0K7D
8e k- O/L TO GAS AP 8/k

EDM PDE 9/402 // ACCUf/ULR7DE E fe
6t K O/L TD GAS AP 6//

I06A PZ 9/10 /0 NVD O/L PRESS fa 0/67
Sc t<. Sfp

|
'

E04A H YD PUM P
SY3 TEM

Id4R LadP/

I OGA LOOP E

-I

zo u Lgap / yALys Groups ~

Z. HV22 S3, NV 2293
SV 2/// mg

X. HV 2203 . MY2 25/
PV 2Cf3, NV 82/ 7

227* NY 22 23 , ft/226/

| MV ze f/ ' SV2/o5
Y PV 22 39 , FV 2-zoC

NV8249 i //V22/5

to&A LOOP Z VAL t/E 6A'00P5 '

I. MV225f MS 2Z 97
SV2/ / /

.2T. HVZZO4 H V ZZSZ SWtwL.
PV ZZ 94 MV 2Z /B ,

i

llc HV27E4 H V ZZOZ \
)

NY L242 V f/Ofa
'

1E PYZZ30 ,7"Y3206
N v 224~o , ////ZZ /G e

'
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PUBLIC SERVICE COMPANY OF COLORADO.

Log Number (J /07
i FORT ST. VRAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228

REVIEWER N AME DATE

Fred lim , l'1043
d4lI 6 'nA. HED TITLE

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION OATA FILE NO.
PHOTO NO.

Fis- 9tist LPI o iI c|2a.n ap i o s* 12 77

115-9//51 LA 1 o|l Cl A Snv p [0f

1

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) M Y4.uk leffed
u

_

/$. Qn i n a L r hyh_h h 4L 2_0 - 11
_

AL+ W <J I! A p %daim %am o

nu,s.J 6k . W k d 4- mAA4m m

a.J H u 4. , muk L h a

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

__ _.

+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 ACTION OPTIONS

.

m

1. DISPOSITION [[ N NOId d I-d dA

~ 9& Afa We L*tp id yw94 ,

n-20- W ,Aun &, M J A,A,r L. _._,

- ,

.

TEAM ACTION
DATETEAM MEMBER SIGNATURE NON C NC RRENCE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator



**
. .

' PUBLIC SERVICE COMPANY OF COLORADO
Log Number O/d

,

FORT ST. VRAIN NUCLEAR GENERATING STATIONe

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228

REVIEWER N AME DATE

5 % a.s NPV3
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. :- E
I '' f

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION OATA FILE NO.
PHOTO NO.

po+ Rur t/m shpckJ
4 HS 111 tf * va% ro s + MP I T03< 6-S%

nuan sw- shto csser ~71# WP 2v 13 - vau ras saan 1 Gb, A-n i

'

N$< 9IOf4 * / }|y0euv|r e o|| pump I( -(8I A DD
& u s -1usi - 11 _1 1

4- M s - a l f 'l *

g == N EB# |o?s z. - /+s -w-j,

PMMl I
'

c. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) 00' M M e'
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1%~ W W m a
- u a .-,.

D. LIST THE PROCEDURES OR OPERATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR
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E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED ,

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

,

e

G. CLASSIFIC \ TION

H. CORRECTIVE ACTION OPTIONS

>

I

1. DISPO ITION b 8[I M ~8 23.

, -
AD ~

dl't . _?_"' .& $0/!)h a , |2 %

.fKL //-Zr87
'
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TEAM ACTION
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Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number O //b

FORT ST. VRAIN NUCLEI 4R GENERATING STATION
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HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4228
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PHOTO NO.

p 3 .q s o [- ' . r* YD Ps A S rb iMaiRC- i' D N Lo*r* I Z - 0,h-
| [)-()9PZ- A nI L41'v Hy o P. n S Ys De sc r/ Pni s s irrO t e ,1

px-p a s a 9-J A taAsiv svenM PRts s swpi

F.Z- 3 30C~l * F w se~r. Dr. Lin er c oup i _.

f_) - ()9
fr- u a *C' * - Fw ser D r. s.co p i 13.og

-

M -3 3 0 L* ~| * T. w si T P !" L o m i r L oo p 3 (- Q(,

fr-3 AO b ' 'N F. 6+ Sir Pr~ LooO A

P Z ~ 23 ! ~50 ~l} M A !A) s r8 A M PRE s S Loop "ak C-Qb
py_9: e s/ > . MyO Poen s e s DissN pas's$ inD sssPJ*

PZ -910 0 - nya p A ses w ena ison ia p 1 C- %
MZ-* sc 6 Pd' ~ ~o*>rMr-9 3o6 > (-9[-

ms-91os pno c ou uc a , eMrcso,e -

FZ- / /~f *I-/ HE CIRC- 4A M E L * '* M FLc su.

i;I-rrs9-/, r/F C rit e- I B Hglossm flesa Q g.gf

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) Li4 4 T'C A t- / M die A <~u rQ .5 N A U c' go
_

Furoc7~io^2 L E C E U D TA C.S ~~ wm E_ _ no n:Jr unus 'bywro 7 ape / su s r p

A> a m B f A fo A l'D& N T i Fic A rio m FI-!! ST- l A ND F I- I! T9 - I HA VE FL4syc rical

[ TA C Bu r sio o e srd " rA Ca l.E rrEA >N C. Q U func riaN TA d $ is 700 S M A LL - MGu t-b

n ov a p r -si gn -/ , ]/a Q,,,RL fil<pS E Vg" coa Pz-9 tivi pr-giissa , f r- ri g 7 - t

- M/I- % $305 v'

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

_

|

|
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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 ACTION OPTIONS

f..

:

I. DISPOSITION 5 |0V. k$$Nh> $$ S/N| 5$|$
f h $~$ ke h>W YM M MA
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i
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Human Factors Spec.

Seni r Reactor Operatv
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3
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PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VR AIN NUCLE AR GENER ATING STATION

Log Number d/JJ

HUMAN ENGINEERING DISCREPANCY EVALUATION
'

HEDE-1
e. - 244.:2 422e

msviewsm NAus { cats
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2
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ITEM TYPE NOMENCLATURE LOCATION DATA FILE NC.

| | PHOTO NO.

|
' ! 7-o s c-e 3PZ.cytVD HVD. PRts s tri b ic A re a

'I
|lue

P T- 9/ 40 -/ i I y-C c, c-93

|
|

1 | ,

!
I,

|
~

l

I l l

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) Fue T/o A/ TA C. 4 AAe /M BLACK DrMO*

FA PE A Wb ArSt D 7~s & C A CPL A ce D wt rn L A m I c e o D Ty*pf co so rp sy ras o.

hf o A E / A! f d A M A T's * N A k ~7"o THCfA R A tM Te Als b M4/A'C. b/s Pt A Y r O

C A/ TNE / N D / C 4 7~# # 5 ,

i

o

e

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 RESULT FROM HED

.

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

2

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

4

.

I. DISPOSITION 87[M_ AI[M M A _ h* h 2.

| ' M O O Y S ~| - = | ZO N
V /

*

.

TEAM ACTION
DATETEAM MEMBER SIGNATURE NON . CON CU R R ENCE

Team Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number h[b hFORT ST. VRAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Dorm 344 22 4228
RE VI EWE R NAME DATE

flla s 6-30-s 3

(1thAA.t MA. HED TITLE
" y 'Q - '

1

u

B. ITEMS INVOLVED
- INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.

[06-k A-f7}/S- 9/ 4 0 too p a . ones s>

_T_ C 6-b 8-57WS- 9/ c/0 -/ - Leopa u vo. ei -t
'

5ocA s-s 7HS .9I 39 - too p i paess

HS-9 I 3 9-) Loo P 1 ; Hyn. o rt. _0h 8-SY ^ ~-

.

({'

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) M4 MD A w/ T(NE A Do No T NAFF -
.

/ At S TR H h1 EN T* AIL 4 M BE R TA C S eR Po s / Tr o N MARKi NC S e n) S w / Te His .

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

.

-
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.

.

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

.

.

.

~F. t lST THE CONSEQUENCES OF OPERATOR ERROR

a

O. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

_
!

1. ODSPOSITION NS f|]f $$f/b & MA1|2 %_h
M AD-M-/ SO*W" m

'sc.hcrr-/ J fMsw ZJu wSAkA A* //-rox
f

_.

.

.

TEAM ACTION
" "

TEAM MEMBER SIGNATURE NON.CONCU RENCE DATE

Team Manager

CHOR Coordinator

Human Factors Spec.

Senior R: actor Operator

__ -
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number 03 f3

ORT ST. VR AIN NUCLEAR GENER ATING STATICN*

' HUMAN ENGINEERING DISCREPANCY EVALUATION
' HEDE 12.o

Porm 2a4 22-4228

R4 view 84 NAME DATE

$0N 6'rf//fff JY$3

A. HED TITLE ''#" Offs 0M fu L3 OG w m "S d'S F/^'eFS

8. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATUR E t.CCATION O ATA FILE NO.
|
| P640TO NO.

.Wi M7MdHEh we E73^

H >-Mn fr1 -D5 |
~

*

% - %%| Is - Tro h
I

I.

I

i l
i

C. PROBLEM DESCRIPTIONS (Gul0ELINES VIOLATED) #22 /#rrt 2/f fto cd ME / r r,/c # r g </ef

or 3*u/s/fr c'Mre#/./< r "L'4! 9' / ff ku 7 fojA c2 82E,,1772 rufy u '' sus.!47/S Nffr1

CENffd 70 ?fNff2

1
i

'
O. LIST THE PROCEQURES OR OPER ATIONS THAT USE THE

LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

|

|
|

|

|



.*

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

i
i

F LIST THE CONSEQUENCES OF OPERATOR ERROR

,

|

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

|
.

|
;

I

!

b 8 42l. SPOSITION

s11Yb $ A Y.lt 41ed]1 il .

" LLJ A/A% %D-srs-/ sLAdo-estM -i'

| V' [g //fc: .; [
'

l

!

!

TEAM ACTION

! TE AM MEM85R $1GN ATL AE ! [Cr.CNCARENCE UAII

! i i i
ITeam Manager -

l CROR Coordinator

Human Factors Soec. ! l

Senct Reactor Coerator h I

f !

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



PUBLIC SERVICE COMPANY OF COLORADO,

FORT ST. VRAIN NUCLEAR GENERATING STATION Log Numtwr [ /3
,

HUMAN ENGINEERING DISCREPANCY EVALUATION 2 n - -*IHEDE 1 -

_-Form 344 22 4228 'fg
REVIEWER NAME

DATE
| $ $ 8NN // S E- )]* *

A. HED TITLE !!##' ' --w

W M |M
B. ITEMS INVOLVED

||

|NSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO. I

,

,,( PHOTO NO.

?/~9//Vf/h Sh$ O-of/C-p[
ff-9/0h,/f NO&} p-0|| d - A;-

,

.?,A Aw - f/ E D - o y 7.7
-

, ,

b h, 4 h 7 ff 3
*
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I
i

|

C. PROBLEM DESCRIPTIONS (GUIDdLINES VIOLATED) O

$/4//V2 4 N/ A ' 20 O W 45W~ a. X/#6 & & &
PI- 9/06 & x1 A 2000 4 35sza

(8) & NA&m+4wo & ,d Z~4
MA A Wq=~ s'

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

S

,

5



. .

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

,

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS
-

f

OsSPOStrlON #2f/df JZ9//)f. AZ9////. &fZ9//YE1.

&>l 8 ZCGr[e ~ _T | A d =5nauake"~ d AAl l - b m!)k A= ,R3?._ mb
_ 4 6 |

&A /. M //~YY
h|W Y9/0C=. 8S/M/ NS|h Aa-2 A5f/n 4 m A/)J/8"|.' '

'

A .er- //- & r0
l
i

TEAM ACTION
TEAM MEMBER SIGNATURE

NON C NCURRENCE DATE

Team Manager

CRDR Coordinator

Human Factors Spec.

!

| Senior Reactor Operator

.

_ _ _ _ _ _ _ _ _ - _ - _ . _ _ _ _ - - - - - - - - - -
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PUBLIC SERVICE COMPANY OF COLORADO
Log Number Of 60FORT ST. VRAIN NUCLEAR GENERATING STATION

HUMAN ENGINEERING DISCREPANCY EVALUATION*

HEDE-1g
form 344 22 4228

REVIEWER N AME DATE

~1. KCL 6W1E Al //30/gtf

A. HED TITLE Ju s 74 +! m E N F .S c A L / ^> C-

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION OATA FILE NO.
PHOTO NO.

N 1 ~ I e 'l 9 TNboc A T)N C. p C TE d .bos PL s't y 1-C3
1 C- 7.3'
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o r-3 A I SD - 1) -03 D -0,2~

'

f 3 ,I - a tc s *
'
i,-
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C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) METEA. Sc4LES D o go r um ve- u,4,c cet
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p n : C st i SSio N S, ( RE ff R E Nc c' c. R S - 4 4 - 1 su R ee y )

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

|

1

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

O
.,_

!

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

!

<.
'

:i

G. CLASSIFICATION
.

H. CORRECTIVE ACTION OPTIONS

.

i

4

8. DISPOSITION H.7-//99 ven/e se wr|| Wi9i|t/in dica bt. >VZd-//99 v ese, /e
oe< *D D - A/S -t H-?-ff Mc//I
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|

TEAM ACTION

f DATETEAM MEMBER SIGNATURE NON.C NCURRENCE

' Team Manager

' CRDR Coordinator

i ; Human Factors Spec.

' Senior Recetor Operator |

|*
|
t

_ -. ._ __ . __ x _



.

PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VRAIN NUCLEAR GENERATING ST ATION Log Number Of 0-7

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344-22 4228

AnViEWER N AME DATC

J . KE L E tu t= hl !!'i//T V
A. HED TITLE T AJ S rr\'M M E tJ r SC A L / A 0. i Lf sd A Gil- 1]'f _

B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION D ATA FILF. NO.

,

PHOTO NO.
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!
:
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C. PP.OBLEM DESCRIPTIONS (GUIDELINES VIOLATED) U/SPL ri P S / n '' d M '4 4 7 / P L3_6 '4 A/ Vc1EILA.?S_./

d r 6 JG T E h iN is vi R ric n L Po s t *~' u Al R A rnE K T h /* ^) RE A DIN G f R2 ^1 t<c f T_
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i

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

__

_._ - e.- - .e-

__ . - . . . - - . - - -... -

e .w.-..

w..-- .-w.--- + . .
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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 ACTION OPTIONS

I

l. OlSPOSITION fZ-fof c'9_ $ /6 y,<c.fe 'pp . p? /.r -f ggiggy jf.7$3ff tJd ffna,
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}
_ M~ 7" 88W4MJd __M8-/ M

_

TEAM ACTION
CONCURRENCE OR DATETEAM MEMBER SIGNATURE NON-CONCURRENCE

Tsim Manager

CRDR Coordinator

Human Factors Spec.

Senior Reactor Operator

. _ .
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PUBLIC SERVICE COMPANY OF COLORADO -

|
FOR* ST. VRAIN NUCLEAR GENERATING STATION Log Number 057/. j

i
'

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1-

Form 344 22 4228

REVIEWER NAME DATE !

J, MEL E M F A lh//8V
A. HED TITLE INSTA"M f N P 2A LI M 0 J 'tSE # 6' L' QV

B. ITEMS INVOLVED

INSTRUMENT
~

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.
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C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) F#cccss ott Euo/Aiae,<,a c a v,rs o A1
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D. LIST THE PROCEDURES OR OPERATIONS THAT USE THE
LISTED ITEMS IN A MANNER TO INDUCE THE OPERATOR ERROR

!

-
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.

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

,

.

.

F. LIST THE CONSEQUENCES OF OPERATOR ERROR

1

.

*

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

S

_

,

I. OlSPOSITION TA2 R'/ />?M Uf L sm] A- L nm A L- --
& > f)/%-)f/S-1 inw CA/"/NC A .
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y a/

.

TEAM ACTION

TEAM MEMBER SIGNATU'RE DATENON C NCURRENCE

Team Manager

CROR Cooroinator

Human Factors Spec.

Senior Reactor Operator

i



PUBLIC SERVICE COMPANY OF COLORADO,,
''

FORT ST VA AIN NUCLEAR GENER ATING STATION Log Wumber 068 '7
'

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE-1

Form 344 22 4228
AEVIEWER N AME DATE

J. k u e n e n ali/t y

A. HED TITLE I^1 * T A M M EN Y SCA L ' NO +' AG A D A S'L / 7"P

8. ITEMS INVOLVED

h INSTRUMENT

f
,ITEM TYPE NOMENCLATURE LOCATION OATA FILE NC i

;
PHOTO NO. j

i '
'
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(SEE A TTACHED INbicA TDA, !

,

S y g v6 y' bH EE TS. )
|

|

|

|

|

1

|
!

!

I |

C. PROBLEM DESCRIPTIONS (GUIDEllNES VIOLATED) TM E A C 7~uA L LE Tr(A 5p2E o f Nt4M(R Ats,

'r%aN
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:

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

!

1. DISPOSITION -

k 0 Y- = - Y 'k
; GextD. /'.~ G , desd L / -<b d Eis &, D-

TEAM ACTION

TEAM MEMBER SIGNATURE NON C NCURRENCE DATE

Team Manager l

CRDR Coordinator

Human Factors Spec. |
l Senior Reactor Operator

|
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CONTROL BOARD CONTROL ROOM SU.1VEY CHECKLIST File #
.

.o. 244 22 42 s I-05 CRS 51-2A smi / of .2
~

PRINCIPLE: DISPLAY SCALES S110ULD BE READABLE FROM TIIE NORMAL OPERATING DISTANCE. ~N,-

.

IS THE LETTER SIZE H)R IS THE LETTER SIZE FOR
NUMERALS 1 3/16" ON PROCESS OR ENGINEERING

RECORD NOT ALL HETERS LOCATED UNITS 2 3/16" ON ALL
HETER INSTR. I M'PLI BETWEEN 72" AND 90" METERS LOCATED BETWEEN

DISPLAYS f " ^ " "
SEO. IS NO

REMARKS

YES NO YES NO
HEDM HEDM +Vn s /s . . t

.

f.7- 9/oS & CSV7 D-09 C-9(e WW
/ P D Id84-|

PZ 9//y/ fYA 0S97 .,D -09. C-9(o
,.

P.E-22/.79-/ 30-1 OS 97 D-08.C-94
/

.. .fhouof-/ 2.-.... . . . - 0S97 D-09
/

/~f-220&-||-2 OS97 C- 9fo

/ /
.or-?3o4|1 of27 osy7 .c-9C

/

_
AT- 93?So to|S/-to/Q-/q 05PJ _D-o'/

/

El a?.143 LY C597 O-OY. O -65
/

27- 932S~ -///st-///r.2-//o 0587 O-OS
/

Ah.JR93-- -. 05 9 7 __ O -01- -. --- . ._. _
|
1
1
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CONTROL BOARD CONTREL ROOM SURVEY CHECKLIST File #
*

.

.

*oau 244. 4:21 1-06 CRS 51-2A Sn : / of )
PRINCIPLE: DISPLAY SCALES SHOULD BE READABLE FROM THE NORMAL OPERATING DISTANCE. ~ ' N-

.

IS THE LETTER SIZE H)R IS THE LETTER SIZE FOR
NUMERALS 2 3/16" ON PROCESS OR ENGINEERINCINDIGTIM

RECORD NOT ALL METERS LOCATED UNITS 2 3/16" ON ALL
HETER INSTR. I APPLI BETWEEN 72" AND 90" METERS LOCATED BETWEEN

DISPLAYS f" " " " "I
SEO. IS NO

REMARKS

YES NO YES NO
HED# HED#

_ / // sy j f
~

f/N-9/39 ffo - os8'7 C-23 P ' W W %mp-
'

/
N-s3.vbrbyb9 fro /93

__
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/
TI .s ,1/A-s .1 OC27 D- po
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_ L .7-3-U7- / 058'? C-8/

/
P1-SM o

. . ose2 _c-20
',yi,igt ietswa xers;e on
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'

swe Awet OsC7 ose2
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/
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PUBLIC SERVICE COMPANY OF COLORADO
FORT ST. VR AIN NUCLEAR GENER ATING STATION Log Number o/.,/f

HUMAN ENGINEERING DISCREPANCY EVALUATION
HEDE 1

Form 344 22 4228
REVIEWER N AME DATE

k GAARt!77~ J |0 |2/

A. HED TITLE /Wifd&fiNr deloA eobn/G

B. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO
PHOTO NO.

NS-42/.29 * I~ C 5 /Y N

sis- n > 3 o A-23
'

!

//S~ 9//f/ L P / osL elfddtJ/* $/STfA l h D-79'

| /,
pg.9p n |u ,, n l' " Y

//S-3//6 7 AFF fdfa /d rd AFAR Mirr 1 06- 3fCf / f* 9Y*

I l

.
,,< . 3,, g g tn si a n n 1 |-

,,

) o-SV" "
Hs-3///,1 M raif-

+" " '' ffSET p.gyus-sii n
a

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED) 044/1. 0,rc u_1 zerrA'o sdev# Surre// E/wa ccec2

Dors Mor ecxfetx re a D -sar-/

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



- - _ _

'

'

,
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.

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

F. LIST THE CONSEQUENCES OF OPERATOR tRROR

G. CLASSIFICATION

H. CORRECTIVE ACTION OPTIONS

Hp-22/29/M 30bY bc OOr5 M,

"W W W' _ r
ENAULW I

~ "
,

i

l

1. DISPOSITION MN[ #I[//M 1PCep6( [dU MEdM
Adin23 m Ae % M b_~fe==+ s2M3

% 2%n 'K;fmZs4 Asm K
.

.! Y4./ __ .
fAfk>> _- $ &^O 1 = /* ^^
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.

TEAM ACTION

| OATETE AM MEM8ER SIGNATURE NON-C NCU RENCE

f Team Manager
.

t
,

! CRDR Coordinator !
|

| 1

Human Factors Spec. | |
!

Senior Reactor Operator

|



, .,..._ _._ _
.. - . . .. . . -- - - - . . . - . . . - .

.

FORT S . VR I J NU LEAR GE JERAT NG ST T O Log Numbe bl5 |
.

HUMAN ENGINEERING DISCREPANCf EVALOATION,

HEDE.1
'

' -

** * * * ~ '* '" ' - ~ * * '

Form 344 22 4228
REVIEWER N AME DArg

AmJ0 h a/30/W- - -

~

A. HED TITLE uw -- LLuz %

.

8. ITEMS INVOLVED

INSTRUMENT

ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.
PHOTO NO.1/. . J A/ , , -..._ _ _ ,

'' "'' E"P ' ' '
, 7" +

C _ _ Gd .- 105 A n,| *k ' -

ss a,ou . cM&: a m
A'fdAlfhy /F
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FOREWORD NUREG-0737 Supplement 1, Section 5.lb requires that a-
t

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
die-repa,cies are known to have caused errors). An improvement
program has been selected which meets the regulatory requirements and
pruposes 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 'nd the handling of emergencies.

BACKGROUND There were nine (9) Human Engineering discrepancies-

initiated against the control room proper. Of these nine total, five
(5) cited lighting or lighting related problems which will be
addressed by a separate activity (CN-1898). One cites nomograms and
placards which will also be addressed by a separate activity. The
chree remaining HEDs relate to housekeeping, noise, and one potential
safety concern. This potential safety concern will be addressed by
the I-06B and I-09 control board arrangement changes. The two HEDs
to be addressed by this change are Housekeeping and Noise. Public
Service Company has initiated an integrated improvement program based

functionality rather than particular classifications of problems.on
. While there are methods to effectively address the housekeeping and

noise problems separately, the concept of addressing these problem
areas in an overall control room furnishings and arrangement package
appeared to offer i= proved operations, by reducing operator fatigue
through an improved operating environment.

Revised drawings were prepared to show the proposed arrangements.
Certain of these drawings were color coded to aid in evaluating
proposed arrangements. Finalized drawings are being utilized to
determine the scope of.each change package (change notice).

Change Notice (CN-1899) number is assigned to the Control Room
Furnishings and Arrangement Changes.

,

IMPROVEMENT PROCESS METHODOLOGY

The Control Room Environment Improvement Process started with the
selection of an outside design consultant with experience in
designing control room furnishings and recommending arrangements.
This designer was assigned the responsibility of evaluating the
control room environment in general and spscifically addressing the
applicable HEDs. Operating practices were studied to gain an
understanding of the plant control duties, traffic, and other control
room responsibilities.

-1-
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Operating and training personnel were interviewed to solicit
operational philosophies. The operational value and function of each
item of furniture was addressed. Procedure and reference
requirements were reviewed.

All HEDs applicable to the control board room proper were reviewed
and tentative fixes proposed. All known factors were evaluated in
considering any changes to the control room.

SPECIFIC Control Room Furnishings and Arrangment Synopsis --

(Change Notice (CN)-1899 preparation package.)

HED-0551 cited Alarm Audible Levels. This HED suggests the
background noise within the control room has created a necessity to

'. increase the sound levels of audible alarms; however, even now the db
level difference between alarms and background noise is below minimum

; standards. The chillers and reciprocating pumps located above the
control room are the major cause of the background noise.

The vibration isolators (sound mounts) for this equipment were
inspected and found to be in satisfactory condition.

While isolation of ducts and piping from the building structure may
reduce the noise level, sound absorption within the control room
appears to be the more viable solution. Sound absorption treatment
in the control room itself involves the floor, walls, and ceiling. A
floor carpet has been explored which meets the required fire
retardant properties (ASTM-E84, 25 or less) for nuclear power plant
control rooms. The product is referred to us as Bigelow Grograin
III. The carpet can be purchased in carpet tiles which will make
replacement in high wear areas convenient and less costly. In

. addition to its obvious sound absorbing properties, the introduction
of carpet will create a means for color coding the vital areas in the
control room, reduce operator leg fatigue, and add a professional
orderliness to the room as needed and indicated in HED-0645.

For sound absorption on the walls, a composite of fiberglass semi-.

rigid 700 Series Insulation by. Owens-Corning, with a plastic
extrusion frame covered in FR701 Panel Fabric by Guilford, Ind.,.

meets the fire retardant requirements. The acoustical properties are
;; NRC (Noise Reduction Coefficent): .90 and NIC (Noise Isolation

Class): 21. Custom panels will be fabricated to deal with the
: irregular items required on the walls of the control room. Again,

HED-0645 would be addressed by using this composite.

The ceiling treatment is being approached by the installation of an
acoustical ceiling tile of about an NRC range of .70 .80. This
necessitates installation of Halon discharge at the drop ceiling
level, the ceiling tiles would serve many functions beyond sound
absorption, including light reflectance which is being addressed by
separate activity.

-2-
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Housekeeping HED-0656 cites the general arrangement and storage
i problems which exist along with indicating a general need for a

professional, uncluttered appearance within the control room.

In addition to the professional appearance aided by floor, wall, and
ceiling modifications discussed so far, the intent is to use a,

consistent style in cabinetry and furniture. All items for this
purpose are being selected for ease of maintenance and longevity or
durability.

Where possible, a bumper rail is to be installed along the walls and
around cabinets as physical protection. All paint to be used on
workstations and painted surfaces is specified as a catalytic paint
which is extremely scratch resistant.

#
Personal storage is being provided for all assigned control room
personnel by the installation of lockers in the adjacent room east of
the Main Control Room.

In addition, lateral files, large and small parts storage' cabinets,
hard hat, lunch pail, and coat racks are provided for by the new
furniture arrangement. These additions are intended to reduce
clutter and create a more professional environment. A lunch counter
is to be added and the kitchen reorganized.

Besides housekeeping concerns, HED-0656 cites disorganization within
the control room. Further investigation identified and clarified
this generalization. The specific problems can be summarized as poor
document storage and workstation locations, sightline obstructions,
and excessive non-control room personnel traffic.

'

The new design and arrangement of the workstation allows for viewing.

the control boards while seated and concurrently operating any of the
CRTs without having the operator turn his back on the control boards.
Operator-to-Operator visual contact will be possible standing or
sitting from any point within the main controls area.

.

Dedicated space for P& ids, and operating / emergency procedures will be
provided with designated lay down space.

The third position operator workstation is situated on a raised floor
near the southeast control room entrance. This raised area provides
a clearance point for non-control room personnel, and provides visual
advantage to the third cperating position.

A new log desk / station is designed to further reduce congestion.

j See Attachment C for the proposed control room arrangement.

.

-3-

,

, , , - . . _ , ,.-.,--n- ., ---.,- ,. -- , . - - - . . , . -. .---_,.n.,, , , , - - -- - -..m, . ,



. . .

:-

. .
.

.

ATTACHMENTS
TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT
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'

A List of all associated HEDs and copies of HEDs

B Existing Control Room arrangement

C Proposed Control Room arrangement

D Summary of proposed changes (Control Room Furnishings
and Arrangement

E Sample copies of Sound Survey sheets
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Page 1 of 1
NUMAN DIGINEERING DISCREPAllCIES LISTED FOR TitC C0llTR04. ROOM

i
i I I !
| PROBL[M CLASS 1riC& TION LOCAil0N | | DISPOSI"105 |

| HED | CODE ( SE E IDENil- INSTRUMENT | CHANGE
h GROUP FIGURE 11 FICATION NUMBER CATEGORYlREGOLUTION NOTICE REMARKS

I
0551 Ala rms Sh N/A I 3 lAddition 1899 Provide sound absorption treatment ror

i ricors, walls and ceiling. Reevaluate |
| | alare levels arter treatment complete.

1 Re fe rred None IReferred to Operations for maintenance
activity.

0645 Control Room Misc |7e 12 | Change-out 1899 Provide improved furnishings / arrangement,
| | | | personal storage and sound absorption. |

0799 | Control Room Misc |7f 1-09 | |None | Relocate 1897 | Provide syncscope/ voltmeter Indications |
| | | | | | lon 1-068 & 1-09. |

NOTE: HED-0199 not included as part of this Design Package, qg

.
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Summary of

Sound Level Survey
Conducted for the FSV - CRDR

,

A sound level survey was conducted on 11 January,1984 between the hours of
0900 and 1100 AM. Reactor Power was 68% (secondary heat balance). Alarm
activity was minimal. Paging and conversational activities were normal.
'It was noted that the Alarm Horn level was reduced slightly, r common and
randomly occurring situation.

Background sound pressure levels for A, B, and C weighted readings were
recorded for specific locations (both operator and non-operating positions)
ou Form 344-24-4238, " Control Room Plan View".

I-70 Annunciator system audiable alarm levels were recorded for operator
positions. These alarm levels were not taken for "B" weighted values.

Sursary -

Average Background - SPL, "A" weighted 62.9 db=

Average level with Alarm - SPL, "A" weighted 69.0 db=

Average Eackground - SPL, "B" weighted 68.4 db=

Average Background - SPL, "C" weighted 73.5 db=

Average level with Alarm - SPL, "C" weighted 75.8 db=

Average level with Scram Horn at operators
desks, "C" weighted 83 db=

Average Page level above Background, "A" weighted 2 to 10 db=

Average Conversational level above Background,
"A" weighted 2 to 6 db- =

Shif t Supervisor SPL, "A" weighted 64 db=

Shif t Supervisor SPL, "B" weighted 72 db=

Shif t Supervisor SPL, "C" weighted 76 db=

Documentation -

Survey sheets CRS-13 & 14-

3 Control Room Plan Views, each marked for A, B, or C weighted Sound-

'

pressure levels

- EED #0551

2
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ATTACHMENT C

PROPOSED CONTROL ROOM ARRANGEMENT
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ATTACHMENT D

SUMMARY OF PROPOSED CHANGES,
'

CONTROL RDOM FURNISHINGS AND ARRANGEMENT

1. Relocates:

1-- Start-up console to be redesigned for portability and storage
outside the control room when not in use.

.

|- Log desks to be located in the adjacent document room to the west
of the main control room.

2. Additions:

Newly designed workstations-

Raised floor area-

Small parts storage-

Large parts storage-

Lateral files-

Locker Room with personal storage for Control Room personnel-

Sound absorbic.g wall treatments-

Color coodinated carpeting-

Human engineered chairs-

Color coordinated accessory furnishings-

Lunch counter-

Access control gates-

New non-control room assigned personnel entrance- -

3. Rearrangements

Workstation location-

Alarm printer location-

Kitchen-
,-

Documents Room / Bull pen-

P&ID, SP, & OP locations and laydown space*

,

%

|

|

.
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SURVEY SHEETS

.

h

_ _ , . _ . _ . __ _ _ _ _ _ _ _ _ , _ _ _ . _ _ _ , , _ , . _ - .7._ ..._.. .__



**

Attachment E |

Page 1 of 3 |
|
!

9

m)yI 4
, ; _ _ , ,_. __

.

Tv A

-N. P ,,.,,?fWs II h *
iiH(
r!

- k13 '"TcMZ
% g1 ! @ qq"m-

a l s-t d, @A
-

R
e ! w g, .-

a
U s * *:

B), f '
^-

( gn
9 A --

4 ,T G) t

N h! $ Y.p ;i i t .

d&*. -

s -e .

e4 @g: ,r f r?
--8 $

S
y ._ gg.. -

4 Jp _

3g@
-30 1 _

Q)!I
wm

k
.

?i Rrt
,

& 3 t
-

g)O. (i !

@R @h h
|_ /;Q

bi! g ,.
/ . ... ....

La i r,
@%'' %

s'
>

gj,! . . . . . . . .

!!! @s i,@ c]
,

.:. -

i 3c:s - o.49 :@9*E A ~$ 4
g;!a g-.- -.,,_

3

'

! li q) g,
i

"5j 1
<

,i- =

o s !
4 se }

v.N n

blg.
4

h@L
4 ,

+I,

zAhw.' 44g ?'



'

.

'

Attachment E-

Page 2 of 3'

!q
y41 s

.

, , . - . , ,-. -
....

A ,9 f d
'

t is li . !!
e si in--

1

% :y 3T E @RRe @, ,
-

q
,g .-g .

. p. . . .

a

7@ ! @ s : =, : '
i ! -@ :m :

~

@_ y '~%<
"

~

i =
i m
[ ! D

%g

; 3 R t

~ g_i %j
m.

-&x @ @ @ t'
: i / 3<

co+ zo e so s

u n. n
"

ii s'm

!$ % -.

3; ;; .... ....

,

$If @ ,@ E"E
'

.= . ,
o ]

sii -@ f -@.Ans j
i

pg y .a. . . . . . . _, . _

N k9
#

,

n .- .

E d
'

a

4 g$kb !

sRIi e' I

raw ,,



'
. (, -

,

t

PU3LIC S E RVICE COMPANY OF COLORADO [M[ [ - // NA/7[f __
_. FtNII ST VilAIN NtJCL( AI) GI N(HAllNG St AIK)N "9

,

gg
CONTROL 5tOOM PLAN VIEW

j pgj g g

0"" D u =,s'. \mpp- u@ n@ n@ --

= 73 o a 7<, j - i - i - i - i - i - i '-l a-I '>- EA _I .;-.. ..7, ,,

*~'+rD sh , ' , . - 1#47.
/s.g ums 11

wss/3
... . . . _ . . . . _ . .

+ !CMS ~)
_ .

7 N s- Ou e, O7,79u-. soyu .

t *1*Le,k 1 eie.rer
- -

h g %'
g 70

,,

gP E #
71 "

. hy r 76 '"US 76 .,

esb ,(3a
= - .

| ~ ,. ~
O73 f" *"* ' ~

g @ =, - c,m o,w @n, ,,a. , a

-
, -

| lie
a 3 ' f .. *

75
'

oh M ~ @ 79-

doog v qs..p+4p ,

oegeofADB & b $$L
Rec- sa:ccazas pok :8 ?W,g,dese/

e
u.

k'ED- AU1911
;g n4 ~. w :n

g((p 4 s ,4 g , 7. , ,,,

3 '%
-

. .

f j / f f 1' g ri ''aa;.' '! ="c=~= W G~7___



c
,. ,o-

-,e

*
.

w

ATTACHMENT 6b-10

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS
AS APPLICABLE TO

CONTROL ROOM LIGHTING
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FOREWORD NUREG-0737 Supplement 1, Section 5.lb requires that a-

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 errcr. (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 ServiceCompany's improvement program is directed toward both normal
operation and the handling of emergencies.

,,

BACKGROUND - Three HEDs were generated as a result of lighting level'

surveys. (See example included as Attachment A). -
..

Normal Lighting Levels - HED 0480 cited light levels below 50 f.c.
(48 f.c. measured) near I-9310 and I-9315 panels. The reason for '

this below minimum level was defective bulbs. These bulbs weresubsequently replaced.

Emergency Lighting Levels HED 0482 and 0486. All control room-

locations have insufficient (0-4 f.c.) illumination which results in,

i
some difficulty identifying controls, or obtaining required readings.
This reduced light level also reduces color discrimination.

The present emergency system consists of 12-100W incandescent
fixtures located above the luminous ceiling louvre. This system

; creates a different visual environment during an emergency situation
primarily due to light level and light color (2800 K approximately).
The exi_ sting illumination deficiencies can be summarized as
glare / fatigue during normal conditions and celor/ pattern problems!

during emergency conditions. These problems are not generated by the
same lighting system. The lighting survey done on 10/17/85
identified clearly the deficiencies in the " emergency" mode lighting
system. Most of the measurements were in the range of 0-4 f.c. with
great number of locations with "0" or unreadable meter level.

The Illuminating Engineering Society of North Amef pa significantly
revised the recommended illuminance levels in 1981. The new

,

procedure recognized that previous systems did not produce good
lighting with high visual clarity. The new levels suggest a range,
20-50 foot candles horizontal for power plant cont + al rooms. This is

-1-
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expressed as Lighting Category "D". Unfortunately, meeting this
criteria even on the high range, (50 f.c.) does not insure a " glare-
free" (on the instrument faces) installation. Glare is an
undersirable reflection which challenges visual acuity. Any direct
downlight source will generate " glare" on shiny instrument faces and
dials.

HED 0485 cites Glare on Indicators. The overwhelming majority of
vertical indicators have glare, requiring the operators to shift
relative positions to eliminate glare at different scale values.

The existing lighting system consists of exposed fluorescent fixtures
above a white louvre ceiling 12" above the top of control consoles.
The lamps are arranged in single lamp reflector strips (225-4' units)
located above the louvre. The glare is a direct reflection of the
lamp image or the louvre blades.

The lighting survey executed on 10/18/83 graphically indicated light
; meter positions on the vertical plan of the board, which complied

with the quoted illumination level of 50 f.c. (in both horizontal and
vertical planes).

IMPROVEMENT PROCESS METHODOLOGY

The lighting Improvement Process started with the selection of an
outside design consultant to address the control room furnishings and
arrangement improvement as well as the lighting problems. This
designer was assigned the responsibility of determining and
evaluating the improvement options. Since this individual did not
participate in previous efforts, a site visit was initiated to
acquire a thorough understanding of the control room arrangement and
existing lighting systems.

Operating and training personnel were interviewed to rolicit
operational philosophies. The Operating environment was stu:Nd and
the environmental considerations for each control room task were
evaluated. Informational and reference material requirements were
again reviewed.

All HEDs applicable to the control room proper were reviewed and the
tentative fix evaluated for its corrective value within the
integrated approach.

SPECIFIC Control Room Lighting Change Synposis - (Change Notice-

(CN)-1898 preparation package.),

The selected design uses 68-4'-34 Watts-Ultralume 300 lamps and 8-13W
recessed fluorescent fixtures over the work stations for normal
lighting generating a connected load of 2416 Watts. This is an
important reduction in connected load which will also affect the
comfort level of the space since less heat will be radiated.

. -2-
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Presently 1/3 of the normal lighting in the control room is fed from
an essential lighting cabinet with a connected load of 3775 watts.
All the proposed normal lighting will be fed from this essential
lighting cabinet with a reduction of about 1300 watts.i

This proposed design was selected to produce comfortable, glare-free,
high color rendering illumination, both during normal and emergency
conditions.

This proposed lighting system was designed to reduce reflected glare
from instruments by reflecting the light from the ceiling, allowing
this surface to become a large area luminous radiator. Also, since
the emergency source is located along side of the normal source,
light patterns and room orientation will be the same as during normal
lighting operation.

The lamp color family was selected for its known high color rendering
index and high visual clarity and because its color temperature
enhances the feeling of quiet and calm with lower fatigue.

The designed emergency system generates 1/2 of normal light level
from the same location and in the same direction with the same lamp
color. This will maintain all normal visual orientations, brightness
ratios, and modeling while only reducing tne relative level to 1/3 of
normal. The selected design uses 34-4'-34 watts-ultrlume 300 lamps
and 8-13W recessed fluorescent fixtures over the work stations for
emergency lighting. The system also takes into consideration the
limited amount of emergency energy available and maintains the
connected load (1,260 Watts) close to the present system load of 1200
Watts. .The ballasts are operable from the U.P.S. system and are of
the instant-start type.

4
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ATTACHMENTS
'

TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS AS APPLICABLE TO CONTROL ROOM LIGHTING
f

i

1 A List of all associated HEDs and copies of HEDs

B Sample Lighting Survey Sheets

C Existing Lighting Plan Detail

D Proposed Lighting Elevation Detail '

E Proposed Lighting Plan View

-4-
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Copies of Control Room Lignting HEDs
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HUMAN ENGINEERING DISCREPANCIES LISTED FOR CONTROL ROOH LIGHTING

.

I | | |
PROBLEM CtASSIfICADON LOCATION | DISPOSITIOfj_ _ |HED i ,| CODE | SEEL1DENTI- i INSTRUMENT CHANGE |

.J0. CROUP flCURE 11 FICAT Mf1 NUMBER CATECORY RESOLUTION NOTICE REMARKS

|0480 I Cont ro l Room Misc 7a CR i |3 Replacement :None nBulb replacement referred as a
| | | HMaintenance activity.
10481 || Control Room Misc :7a CR |3 Il ta be l ,1898 ,| Lighting cabinet access provided mid 1985
| | || | | Cabinet & Breaker labeling to be per l
l i l H l CN-1898. I

:
i

10482 , Control Room Misc ,7a
, CR

' '2 | Re fe rred 11898 | I nc rea se eme rgency light levels. Defec- |,

| | | ||tive bulb replacement referred by (| . i || | | CSAR-0 761. I10485 | Instrument , 7b , All | Indicators |1 Min. Gla re |1898 Change to indirect lighting.
|| 10486 | Control Room Misc Il7c | | 12 Change-out 11898

. Provide increased emergency light level, il
I

i

l |

!

|
|
|

t
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E. SPECIFIC OPERATOR ERROR (S) THAT COULD RESULT FROM HED
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FOREWORD - NUREG-0737 Supplement 1, Section 5.lb requires that a
Control Room Design Review (CRDR) be conducted to ideatify human
engineering discrepancies. Section 5.lc requires that these
discrepancies be assessed and design imnrovements 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 As cited in Fort St. Vrain HED-0643, the nomograms at:d-

instructional aids. located on control boards do not follow a given
standard or convention. These nomograms and instructional aids
present information required by the operator in determining certain
setpoints or other appropriate action. The format of these aids
varies depending on the source. Many are copies of charts, tables
and etc., copied directly from vendors' manuals. Others are hand
drawn and through successive copying are not clearly legible. The

' increment and scaling factors do not always correlate with the
information source display. While there has existed a recording or
logging effort for these operator aids, the controls for posting were
implemented during 1985. This control medium is entitled " Control of
Operator Aids" and is included with this summary as Attachment B.

IMPROVEMENT PROCESS METHODOLOGY

The first step in approaching the fix for this HED has already been
taken. This step involves administrative control over the content,
placement, and creation of the nomogram and instructional aids. The
control as described in the document SMAP-9A establishes a procedure
for approval. During the approval period the nomograms and
instructional aids will be reviewed and changed as necessary to
reflect a similarity of scale and information corresponding to the
instrumentation each refers to on the control baord. SMAP-9A also
refers to the creation of the aids on a suitable medium.

The next step in the fix, therefore, will require a design directive
based on human factor principles which will dictate the quality,
size, readabilty, and placement of the aids in order to arrive at a
choice of mediums.

-1-
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These standards support the principles and guidelines set forth in
NUREG-0700, 6.6 " Labeled and Location Aids". In order to create a
unity of design directives, the guidelines for instruct'onal aids
will refer to appropriate standards already issued by Fort it. Vrain
for the creation of control board ISbeling and graphic enhancement.

~'
These documents are DD-LAB-1, " Control Room Panels and Component
Labeling" and DD-AAS-1, design directive for " Abbreviation, Symbol
and Acronym Selection". These documents already encompass the human
factors principles of NUREG-0700.

Operator Aids (Change Notice (CN)-1900 preparationSPECIFIC -

package). The first step in preparing CN-1900 will be to determine
which of the existing aids are actually requirad on the control
boards and which may be placed in procedures or otherwise made
available.

The second step will consist of determining the required content, and
in the case of scaled values, determine the resolution required. The
required charts, nomograms, and instructional aids will then be
prepared in accordance with the design directive to be prepared for
this purpose. See Attachment C for an outline of this proposed
design directive.

-2-
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ATTACHMENTS
TO

SUMMARY OF THE
CONTROL ROOM IMPROVEMENT

DESIGN PROCESS AS APPLICABLE TO OPERATOR AIDS

A A copy of HED-0643 with supporting attachments

B A copy of SMAP-9, " Control of Operator Aids"

C An Outline of the proposed design directive content,

to standardize control room nomograms and
instructional aids

,
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PUBLIC SERVICE COMPANY OF COLORADO*- -
.

Log Number kM'

FORT ST. VR AIN NUCLE AR GENER ATING ST ATION

HUMAN ENGINEERING DISCREPANCY EVALUATION
[[HEDE 1 M /

Form 344 22 4228

REVIEWER N AME DATE

S Gl'FAJA| 2-22-gy

A. HED TITLE O#06M45 ,f bdTOC N M

B. ITEMS INVOLVED

INSTRUMENT
ITEM TYPE NOMENCLATURE LOCATION DATA FILE NO.

fPHOTO NO

Apposarx.s, de+pMS, cM447.5 f' Ms&"@ML M5 A/A I

i l
I ! ,

!
'

-

_

|
|
!

| |
| | '

C. PROBLEM DESCRIPTIONS (GUIDELINES VIOLATED)

M

,

!
- i

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

_._ -. . -

swh e .-w--e
*"" * "

= --,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 ACTION OPTIONS b> h 6 avde.GL. E' ' 'b.L

& f AA -> ,
# / // t

-.

. =

:.

1. DISPOSITION

.

TEAM ACTION
CONCURRENCE OR

OATETEAM MEMBER SIGNATURE NON CONCURRENCE

Tem Manager

CRDR Coordinator

Hurr.an Factors Spec.

Senior F.e.ctor Operator
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.' CONTROL ROOM BOARDS / 2.'

-

,,

INDEX OF ITEMS POSTED #EO-M V3'

- -

5// / W Y

1. Operation of:

a. HS-7210
b. HS-7204-1
c. HS-7204-2

2. Penetration Interspace Pressure Vs. ACFM = to Tech Spec Limit - 16.7 #/hr.

3. System 25 numbers and locations (two sheets)

4. Wind Chill Index

5. Calibration Curve for AR-9303 (0-50)

6. Calibration Curve for AR-9303 (0-500)

7. Change Notice - Speed / Wobble System

8. Computer Processing Configuration

9. RR-93254 - Area Monitors

10. RWP's (lights #1-6)

11. RWP's (lights #1-6) (duplicate of #10)

12.

13'. RR 93255 Point Index

14. RR 93256 Point Index

15. FI-7320 (Flow in CFM = Flow in cm*/sec)
'

16. HS-21267 (point, TC#, Circ.)

17. HS-21268 (point, TC#, Circ.)

18. Thermo Electric Patch "

19. Cord #'s 31 through 60 (TC's 21266 and 21268)

20. Cord #'s 1 through 30 (TC's 21265 and 21267)

21. Vacuum Jackets, Normal and Prior to LN Fill

22. A-3, A-4 Well Vacuums

23. E-3, E-4 Well Vacuums

24. A-5, A-6 Well Vacuums

.
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.
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Sd/ 2 (Y25. *If Well Vacuums Exceed 500 Microns

26. Flow Transmitter and Size for Channels 1 through 36 (System 46)

27. Flow Scanner Reading Vs. Flow in GPM on 11/2" and 2" FT's

28. LCO 4.2.150, Daily Average Outlet Water Temperature

29.

30. Individual Circulator Low Range Flow

31. Instructions if System is not at Rated Density

32. Figure III.D.1, OPOP III

33.

34. Circulator Speed in RPM Vs. Feedwater Flow in #/hr.

35. Circulator Inlet Temperature (*F) Vs. PCRV Pressure (PSIA)

36. Minimum Emergency Accumulator Pressure Vs. Reactor Pressure

37. Circulator Speed Vs. Feedwater Flow (Figure 8)

38. Nomograph for Dewpoints 8 PPM as a Function of Py

39. Estimated Capability Curves

40. Electric Malfunction Alarms

40A. System 32 Bypass Flashtank Drain System Diagram

41. OPOP III, Figure III.D-1 Power / Flow

42. Flux Controller out of Auto and Alarmed

43. Individual Rod Group Worths

43A. Sat. Stm. Tem. vs. Pressure ..

44. System 73 Instrument #'s, Elevation, Location, and Group

45. Procedure for Problems with Data Logger Operation

46. Data Logger Points Used Frequently

47.

48. Chart Index (beginning with chart #PR-1185)

49. Chart Index (beginning with chart #CW P )h

. . . . .. . -- - - - - . -

_. -
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50.

51.

52. Feedwater Flow vs. Circulator Speed.

53. RR Recorder 93540 Pen Index

54. RR Recorder 93539 Pen Index

55. RR Recorder 93538 Pen Index

56. RR Recorder 93537 Pen Index

57.

58.

59.

60.

61.

62.

63. Weekly Test of Fire and Radiological Alarm

64. Emergencies and Drills

6 5,. U e this Chart for Var. Locating on the Main Generator

66. Allowable Temperature Difference

67. Gaseous Release Stability Curves

68. Standby Ganerator Load Starting Sequence

69. LCO 4.2.9 Penetration Leak Rate
'

70. RERP ATIACHMENT II Conversion Graph ,,

71. Dose Assessment Information

72. TR-92105 Gen & Trans. Temps.

73. Power to Flow

74. PROCEDURE -- HLT-1 (RWP) and HLT-2 (SCRAM)

75. Fixed PPS Setpoints for FSV

i 76. A, B, C, D, E, F, PPS Lcgic

.. -

-V
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p ro -os c.

gy f77.

78. WEST POND STAFF GAUGE vs INVENTORY

79. EAST PON STAFF GAUGE vs INVENTORY

80. Plant Trouble Report

81.

82. Switching Five Point Monitor to Turbine Deck

83. Turbine Drains by Group

84. One Line Diagram I-09

85. Depressurize H O Indication2

86. Dewpoint Conversion to PPM

87. Access Bay Roof Stack Indication

88. Diesel Storage Ft.-Inch./ GAL.

89. Steam Water Drains High Temp Alarm

@. Pht. die:ti,d Sp.'
siI . Coua a ha Cca rr t Sg: we

W* * AM 'Wcdit a u. FecL,w ne,a
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- FORT ST. VRAIN .*

.

CONTROL R00H DESIGN REVIEW
*

4
HED CATEGORIZATION

RECORD

HED # OM3 ,

. -|
1 LIKEL1H00D IHAT HED WILL CAUSE ERROR

CAT. 4 CAT. 1 01 3 CAT. 1 y {
g Ig S7 |8i i I

DEFINITELY VERY PROBABLY
MAYBE PROBABLY DEFINITELY

NOT UNLIKELY NOT LIKELY j

<

I

RESULT OF ERROR (IF UNCORRECTED)

CAT. 3 CAT.1 OR 2

i i-V i i i

U UNE
NO REQUIRES REDUCT ON IDSS OF LOSS OF

LOSS OF LOSS OF
EFFECT ADDITIONAL IN OPER. COMPONENT SYSTEM

,

STEPS PERFORMANCE FUNCTION YUNCTION
ON TION

_

EFFECT ON MAINTENANCE AND/OR RESTORATION OF A CSF'

CAT. 1
5 6 N C CAT. 2 , , , ,

i iif i i g
OMM'

NO REDUCED LOSS OF LOSS OF EXTENDED PREVENT

EFFECT SAFETY SAFETY CSF LOSS OF CSF RESTORATION
#

MARGIN MARGIN

Ra-S

.

I TEAM ACTION

h 3 4CATEGORIZATION. I

NOTE: DISSElfrING TEAM MEMBER (S) OPINION NOTED ABOVE

TEAM MEMBER TEAM MEMBER SIGNATURE CONCURRENCE DATE

Team Manager (T) ( S NO [
CRDR Coordinator (C) i

Human Factors Spec. (H) 1,M,)AL 0 3 3

O y gySenior Reactor Operator (S) X A,

Enaineerina Technician '(E) b k _
3 / 3/ n

- .c

i

- - - - - _ - - e-----
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COPY OF SMAP-9
" CONTROL OF OPERATOR AIDS"
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SMAP-9'

-

- 3 PUBLIC SERVICE COMPANY OF COLORADO3 1ssue 1
FORT ST. VRAIN NUCLEAR GENERATING STATION Page 1 of 5, ,

TITLE: CONTROL OF OPERATOR AIDS

1,

ISSUANCE /
- hy ok ] h 98

REVIEW M. '

,g' %Q l 'l .f$50 EFFECTIVE' ' '

P *

PORC .-

DATE 5-24-ST

1.0 PURp0SE
,

1.1 This procedure describes the authorization, documentation,
and review required to ensure operator aids are , current,
complete, and necessary.

2.0 APPLICABILITY

2.1 - Information utilized in the operation of plant systems
must be properly controlled. The use of informal,
unauthorized, or out-of-date instructions, notes, graphs,
drawings, and other documents in the plant can detract
from and potentially affect proper operation or
maintenance.

3.0 GENERAL REQUIREMENTS
.

3.1 The Superintendent of Operations is re:ponsible for the
administration of this procedure.

3.2 Supervisors or Superintendents are responsible for
authorizing those graphs, tables, and curves originating
within their departments that are to be used as operator
aids.

3.3 The Results Technician is responsible for (1) the posting
and removal of Operator Aids, (2) maintaining an Operator
Aid log, (3) periodically reviewing the need for existing
Operator Aids in the Operator Aid log, (4) ensuring that
drawings that are approved and posted as Operator Aids

#reflect actual plant configuration, and (5) maintain P&I
location index. Sketches that are not part of the drawing
control system -111 be controlled per section 4.2.1.

.

x
FORM 372 22 -3642

_ _ _ _
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SMAP-9'
*

Issue 1(. .

: Public FORT ST. VRAIN NUCLEAR GENERATING STATION Page 2 of 5-

Service * PUBLIC SERVICE COMPANY OF COLORADO

4.0 PROCEDURE

4.1 DEFINITIONS

: 4.1.1 Doerator - Broadly defined as anyone authorized to
operate equipment. In addition to Operations
Department personnel, this definition could include*

Chemistry, Radiochemistry, and Betterment-

personnel.

Information including sketches,- 4.1.2 Operator Aids -

notes, graphs, instructicns, drawings, and other3

documents used to assist operators in performing
assigned duties.

i 4.1.3 permanent Information - Information that appears on
a mecium not suitable to change and determined by
the Superintendent of Operations to be applicable

j indefinitely. An example would be an instruction
engraved on a permanent label. Information posted
in this format is not considered to be an operator-

aid in this procedure.

4.1.4 Operator Aid Loo Book - A notebook containing all
operator aids such as curves, graphs, tables, and
other information usually addressing areas that
include equiprmnt characteristics (e.g., pump and
tank volume curves, reactivity effects, conversion
tables, system drawings, and chemistry-related'

information). These operater aids are normally
generated by the Nuclear Betterment Department,
Technical Services, or the Chemistry Department for
use by operators in the operation of the plant.

4.2 INSTRUCTIONS

4.2.1 Doerator Aid Log
..

a) All operator aids, such as tables, graphs,*

curves, and other information for use by
operators in plant operations, shall be in a

1

!' professional format on a suitable medium.
'

| Each operator aid shall contain the
originator's signature and be approved by. the,

~

originator's department head and the
Superintendent of Operations. (Attach. SMAP-
9A is a Sample Operator Aid.) Additionally,
operator aids containing safety-related

'
information that is not in a previouslyi

| approved procedure must be reviewed and
approved by the Plant Operations Review
Committee.

FOlllMIC1372 22 3643

~
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- _ _ . _ _ _ _ _ _ _ _ _ _



..

O. *
,

SMAP-9*
* -

Issue 1
f

Public FORT ST. VRAIN NUCLEAR GENERATING STATION Page 3 of 5-
.

,

SOrVICG" PUBLIC SERVICE COMPANY OF COLORADO

b) The Shift Supervisor will approve each
proposed Operator Aid and contact the Results
Technician. The Results Technician will be
responsible for having the Operator Aid signed
by the originator, the head of the originating
department, and the Superintendent of
Operations. The Operator Aid will be listed

- on the Operator Aid log index and the
sequential serial number from the log will be
placed on the operator aid.

', c) The operator aid log book will be maintained'

by the Results Technician. The log will
include a copy of each posted operator aid.

1) The Operator Aid Log Index Sheet should
include the following information:

Thea) Sequential serial number -

number should indicate the year and
the next consecutive number of the

,

operator aid to be issued. For
example, 84-27 would indicate the'

27th operator aid issued for the'

year --1984. The next consecutive
number would be 84-28 and so on.

.

b) Date and if required posted - The
date the shift supervisor authorizes

.

the operator aid to be posted.

Area where the operatorc) Location -

aid is to be posted. This location
should be specific enough to be
easily found by referencing the
operator aid log. " Auxiliary
Building," for example, is not

- specific; " Unit 1 Waste Monitoring
Panel," however, is more complete.o

d) Description - The operator aid.
.

e) Shift Supervisor approval initials -
The Shift Supervisor shall initial

the index indicating his*

-
authorization to post the operator
aid.

.

FORM (C1372 22 3643
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E '- pub ||c FORT ST. VRAIN NUCLEAR GENERATING STATION Page 4 of 5

Service" PUBLIO SERVICE COMPANY OF COLORADO

4.3 GENERAL INSTRUCTIONS

4.3.1 Operator aids shall not be posted in a manner that
will obscure controls, indications, or indicating
lights. They shall be firmly attached and suitably'

protected from the environment.

- 4.3.2 Anyone' finding an unauthorized operator aid shall
notify the Shift Supervisor or Results Technician.
The Shift Supervisor will either authorize the
operator aid in accordance with this procedure, or
have it removed.-2

'

4.3.3 Personnel shall not independently label plant
components or systems in the plant. Requests for

! 1abeling of components'or systems shall be directed~~

I to the Superintendent of Operations. '

4.3.4 The Shift Supervisor _shall be notified by the
requestor / department originating the operator aid
when the need for the operator aid no longer

.

exists.
.

4.3.5 Operator aids shall not be utilized _.in the place of
safety tags used for the protection of personnel
and equipment.

4.3.6 Operator aids shall not be utilized in place;of
CAUTION tags..

4.3.7 Operator aids shall not be utilized to bypass the
normal plant procedure review and approval ~ process.

.

4.4 REVIEW OF OPERATOR AIDS* -

'

4.4.1 The Superintendent of Operations shall initiate '.he.-s review of the Operator Aid Log Index per thes

quarterly Review of Operations. The Results
Technician will be notified and will review for-

correctness and need_of each posted Operator Aid.
The reviewer shall indicate the review by writing
below the last_index entry " Reviewed by (name) on
(date)."

4.4.2 The Superintendent of Operations shall review the
Operator Aid Log Index for correctness and need in-

conjunction with the abov'e Results Technicians
_

review. He shall irjicate his review on the index
in the manner stated in section 4.4.1.--

.,,

i
w

#^
F0mM tC3 372 22 3M3
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.

4.4.3 At the end of each quarterly review, the Results
Technician shall submit to the Superintendent of
Operations the results.

~

4.4.4 The Shift Supervisor shall submit a list of those
operator aids that he recommends be made permanent.
For instance a procedure change may be required or

.
a fabricated label may be produced.

5.0 REFERENCES

None.,

6.0 ATTACHMENTS
.

SMAP-9A, Sample Control Operator Aid
.

D

4

5
a

|
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RR-93254
.

Area Monitors ,

# 85-09-

;:

RR-93254 Channel and Location Elevation Alam
:

Channel Radiation Setpoint

Transmitter i arum /hr
,

.

1 RT93250-1 Refueling Machine Control Rs. 4881 2.5 MR/HR

2 RT93252-1 East Wall 4881 2.5 MR/NR

3 RT93250-14 Refueling Floor / East Wall 4881 2.5 R/HR
4 RT93250-2 East Walkway 4849 2.5 MR/HR

5 RT93250-3 Hot Service Facility Platfo m 4849 10.0 MR/HR*

6 RT93251-3 Hot Service Blower Svetion 4849 100 MR/HR,

<

-7 RT93251-6 Grade Floor North Truck Bay 4791, 2.5 KR/HR
8 RT93252-4 Instrument Room-Analytical

Instrument Board 4829 2.5 MR/HR

9 RT93250-5 Control Room 4829 1.0 MR/HR
-

'

10
11 RT93250-4 Outside HSF Door 4839 2.5 MR/HR

12 RT93251-5 Valve Operating Station West 4781. 2.5 MR/HR

13 RT93252-6 Near South Stairwell 4791 2.5 MR/HR,

14 RT93251-7 Valve Operating Station West 4781 2.5 MR/NR

I 15 RT93252-7 Valve Operating Station East 4781 2.5 MR/NR.

*

16 RT93250-8 North East Walkway 4771 2.5 MR/NR

! 17 RT93251-8 Radiochemical Lab 4771 2.5 MR/HR

t 18 RT93251-9 North Stairwell 4740 2.5 MR/HR

19 RT93250-13 Near Condensate Domineralizers 4791 2.5 MR/NR

20 * Spare
21 * Spare

. 22 RT93252-2 South Stairwell 4864 2.5 MR/HR

23 RT93251-4 General Office Area 4811 1.0 MR/HR

24 *7325-2 Turbine Building 4921 10.0 MR/HR*

.
. em m er ne= -

asoco es By tau y

Dessemmet name Oste

Sueertetement of Georettens Date

.
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ATTACHMENT C

OUTLINE OF THE PROPOSED DESIGN DIRECTIVE TO STANDARDIZE
CONTROL ROOM NOM 0 GRAMS AND INSTRUCTIONAL AIDS

I. Format Size
'

1. Establish maximum size of Operator Aid by determining final
placement on control board and minimum content.

2. Final placement should be within one to two feet of point
of use.,

II. Chara:ter and Index Line Sizes

1. For Non-Safety Related Operator Aids

a. Headlines - 2.5mm high for upper case letters
(10 point size on Kroy type machine)

b. Body Copy .05mm high for upper case letters
(average typewriter size)

c. Major Index Lines or Major Line Art
.89mm thick (#3 point size for Leroy)

d. Minor Index Lines of Minor Line Art
.33mm thick (#0 point size for Leroy)

2. For Safety Related Operator Aids

. a. Headlines - 3.5mm high for upper case letters
(12 point size on Kroytype)

b. Body Copy - 2.5mm high for upper case letters
(10 point size on Kroytype)

c. Index Lin'. a.id Line Art - following instructions
on II. 1. d&c

* Based on Helvetica Medium type viewed at 28 inches

III. Medium.

1. Operator aids shall be pasted-up on 201 Cresent board,
black letters on a white background.

2. Crop lines shall be indicated for size of final piece.
3. Final paste-ups shall be approved as per SMAP, issue 1,

,

dated 5-24-85.
4. Paste-up shall be reproduced.

IV. Final Placement

Attachment of Operator Aid to control board shall be done using
Scotch Brand 3-M double stick tape #Y4439325 around borders.

_ ..
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APPLICADLE TO Recorder HEDs Page 1 of 2 ,

HEDs Having
Final Dispositions Different f rom The.

Proposed Disposition Shown in Attachment B
Of The Summa ry Report

HED PROBLEM ORIGINAL DISPOSITION FINAL DISPOSITION REMARKS

CLASSiriCATION

0168 Labeling Change-out Relabel Model change-out, relocate to 1-09 & re tabel .

0384 Instrument None/ Relocate Relocate All listed recorders to be relocated to 1-09
and relabeled.

0304 ins t rument Relocate Change-out Model change-out, function to be replaced by a
CRT display. Recorder function to be relocated
1-09.

0517 Labeling Label Relabel Terminology change only. Recorder functinn .

Relabel Relocate to be relocated to I-09 & relabeled.

0630 instrument Rascale None/ Change-out Model change-out, function to be replaced by a
digital display. Recorder function to be
relocated to 1-09.

0652 Inst rument Evaluated (Note 8) Replace Replace chart paper.
None Combined on single recorder by CH-1378.

0653 Instrument Evaluated Rescale PR-1108 move to I-09 and resca le*

None NR-1133-2 reevaluated -no discrepancy.
Change-out Replace with digital by CN-1891 and move

,

recorder function to 1-09.
Rescale Rescale CR-3390-2, XR-3390-1 and move to 1-09.

Change-out CR-5154, TR-92105 - change-out, move to 1-09,
retabel and resca le.

Add pointer TR-4637/38 - Add pointer to fixed scale.
a Change-out. FR-2222 - Change-out, move to (-09, retabel and

rescale.
,

Change-out Combine on single recorder, relabel and resca le.
.

(See listing for HED-0652)

0654 I nst rument Evaluated Relocate NR-1199's function replaced with a digital

(Note 8) (Note 19) Indicator (mass riow). Recorders removed to
I-09 to be used for historical information only.

0655 Instrument Evaluated Rescale TR-2256 - Move to 1-09 and rescale.
( No te 8 ) (Note 19) Change-out CR-5154 - Change-out, move to I-09, relabel,and

rescale.-

TR-4637/8 - reeva lua ted - no discrepancy.None
Change-out PDR-73448 (Typ - combine on single recorder,,

rescale and re abel.

.
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APPLICABLE 10 1-03/1-04
Page 2 of 2

. ATTACHMENT 9
HEDs Having

Final Dispositions Dirrerent From The
Proposed Disposition Shown in Attachment B

Or The Summary Report

HED PROBLEM ORiolNAL DISPOSITION FINAL DISPOSITION REMARKS

CLASStrlCATION

0607 Instrument Change-out Delete 11S-1257 no longer requi red.

0629 I nst rument Rescale Relocate Relocated to 1-09 & Rescaled. Function replaced
on 1-03 by a graphics display.

0661 Instrument Change-out Rolocate FR-11262 Function to 1-09
Relocate NR-1199 Function to 1-09
Change-out/ Relocate Relocate XR-11262 to 1-0-9 and provide function

on 1-03 with a digital Indicator.

0736 Instrument Change-out Reevaluated No action required - see HED Disposition

0742 Instrument Change-out Reevaluated Circuit redesigned

0745 Labeling Relabel Delete El-1257. El-1258, & HS-1257 no longer
required

0832 Instrument Relocate Change-out Multiple meter groupings addressed specifically'

for each function. See IIED disposition.

.
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APPLICABLE TO Hydraulic System HEDs

ATTACHMENT 9
HEDs Having

Final Dispositions Different From The
Proposed Disposition Shown in Attachment B'

! Of 1he Summa ry Report

i

HED PROBLEM OPICINAL DISPOSITION FINAL DISPOSITION REMARKS

CLASSIFICATION

0132 Labeling Label Delete HS-9139-1/9140-1 to be deleted, runction not
required.

0165 Labeling Change-out Relabel PI-9139/9139-1 to be changed to digital indi-
.,{ cator, functionally labeled per DD-LAB-1 and ,

functionally grouped per DD-CBL-1
t

| 0165 Labeling Cha nge-ou t Delete HS-9139-1 to be deleted. Function not
I requi red.
i

3 0167 Instrument Change-out Relabel PI-9140/9140-1 to be changed to digitsl Indi-
, cator, functiona l ly labeled per DD-LAB-1 and
J func t i ona l ly g rouped pe r DD-CB L- 1.
-f

4 0169 Labeling Change-out Retabel HS-9239/9140 - to be functionally labeled per
I DD-LAB-1 & DO-SWi-1 and functionally grouped
' per DD-CBL-1.

0169 Labeling Change-out Delete HS-9139-1/9140-1 - to be deleted.,

0513 Labeling Relocate Relabel PI-9105/6 - move to 1-06A to be functionally
1 labeled per DD-LAB-1. Functionally grouped per

DD-CBL-1

I0513 Labeling Relocate Relabel & Rescalo PI-91141/2 - move to 1-06A. New d ia l ca rd s to
,

be installed per DD-AIS-1. To be functionally
I labeled per DD-LAB-1 and functiona lly grouped
i per DD-CBL-1.
t

0560 i nst rument Cliange-out Rescale PI-9105/06 - Move to 1-06A. New d ia l ca rds to
be Insta l led per DD-AIS-1. To be functionally
labeled per DD-LAB-1 and functiona lly groupedd

pe r DD-CBL-1.
,

0576 Instrument Change-out Relabel PI-9139-1/9140-1 - to be changed to digital
Indicators. Relabel to PDI-9139-1/9140-1
consistent with actual parameter.

Change-out PI-9139/9140 - to be changed to digital0587. Instrument Rescale .

0587 I nst rument Relabel Relocate ind ica to r, functionally labeled per DD-LAB-1 &
g rouped pe r DD-CBL-1.'

i
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APPLICABLE TO Hydraulic System HEDs

ATTACHMENT 9
HEDs Having

Final Dispositions Dirrorent From The
Proposed Disposition Shown in Attachment B

Of The Summary Report

HE,D PROOLEM ORIGINAL DISPOSITION FINAL DISPOSITION REMARKS

CLASStrlCATION

0762 I ns t rument Change-out Relocate Nove HS-9101-1/9105-1 to 1-05A. To be
functionally labeled per DD-LAB-1 & DD-SWl-1
and functionally grouped per DD-CBL-1.

0762 I nst rument C'hange-out Delete HS-9139-1 & HS-9140-1 to be deleted. Function
not required.

.
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