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Docket Nos.: 50-498
and 50-499

APPLICANT: Houston Lighting and Power Company

FACILITY: South Texas Project

SUBJECT: MEETING SUtt1ARY

On Tuesday, October 5,1982 a meeting was held at the Bechtel Power
Corporation (BPC) offices in Houston, Texas to discuss the control room
design review program plan with liouston Lighting and Power Company
(HL&P). A list of attendees is attached.

The initial presentation was made using the attached agenda and vu-graph
charts and figures (also attached).

Several features that are unique to the South Texas Project (STP) were
pointed out to the NRC staff. One is the establishment of a Project
Review Team that reviews the preliminary and final program plan, criteria,
design review findings, reports, and design implementation. The second
unique feature is the preparation of a criteria document.

Within the BPC office in Houston is a full scale nodel of the control room
that will be used for training and planning during the design phase.

IIL&P indicated a desire to have in-process audits by the NRC staff. The
staff agreed to perfonn such audits and HL&P comitted to provide a
schedule requesting such audits after the meeting.

Don Sells, Project Manager
Licensing Branch No. 3
Division of Licensing

Attachments:
As stated

cc: See next page
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Attendees at Control Room Design Review
Meeting on October 5, 1982, Houston Texas

NRC

D. Tondi
.D. Sells
D. Serig
W. Hill

HP&L

M. Wisenburg
S. Dew
11. McBurnett
G. Helgeson
P. Vande Visse
J. Dewease |

BPC

J. Hurley
M. Moreton
R. Considine
R. Pence
H. Hancock

Westinghouse

F. Bursic

Torrey Pines

S. Luna
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SOUTH TEXAS

Mr. G. W. Oprea , Jr. Mrs. Peggy Buchorn
Executive Vice President Executive Director
Houston Lighting and Power Com.pany Citizens for Equitable Utilities, Inc.,

P. O. Box 1700 Route 1, Box 1684
Houston, Texas 77001 Brazoria, Texas 77422

Mr. J. H. Goldberg William S. Jordan, III Esq.
Vice President - Nuclear Engineering Harmon & Weiss

& Construction 1725 I Street, N.W.
Houston Lighting and Power Company Suite 506
P. O. Box 1700 Washington, D.C. 20006
Houston, Texas 77001

Brian Berwick, Esq.
Mr. D. G. Barker Assistant Attorney General
Manager, South Texas Project Environmental Protection Division
Houston Lighting and Power Company P. O. Box 12548
P. O. Box 1700 Capitol Station
Houston, Texas 77001 Austin, Texas 78711

Mr. M. L. Borchelt William M. Hill
Central Power and Light Company Resident Inspector / South Texas Project
P. O. Box 2121 c/o U. S. NRC
Corpus Christi, Texas 78403 P. O. Box 910

Bay City, Texas 77414-
Mr. Nicholas M. Meiszer, City Manager
City of Austin Mr. Richard C. Balough
P. O. Box 1088 Assistant City Attorney
Austin, Texas 78767 City of Austin

P. 0. Box 1088 .

Mr. J. B. Poston Austin, Texas 78767
Assistant General Manager for Operations
City Public Service Board Mr. Lanny Sinkin
P. O. Box 1771 Ms. Pat Coy
San Antonio, Texas 78296 Citizens Concerned About Nuclear Power.

5106 Case Ore
Jack R. Newman, Esq. San Antonio, Texas 78233
Lowenstein, Newman, Axelrad & Toll
1025 Connecticut Avenue, NW Mr. Mark R. Wisenberg
Washington, D. C. 20036 Manager, Nuclear Licensing

Houston Lighting and Power Company
Melbert Schwarz, Jr. , Esq. P. O. Box 1700
Baker & Botts Houston, Texas 77001
One Shell Plaza
Houston, Texas 77002 Mr. Charles Halligan

Mr. Burton L. Lex
Bechtel Corporation
P. O. Box 2166
Houston, Texas 77001

Regional Administrator-Region IV
U.S. Nuclear Regulatory Commission
61'. Ryan Plaza Drive. - -

Suite 1000
~

Arlington, Texas 76011

.
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SOUTH TEXAS PROJECT

CONTROL ROOM
DESIGN REVIEW

.

i PROGRAM PLAN.

i

PRESENTATION'

-
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| OCTOBER 5,1982 ,_EM |
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SOUTH TEXAS PROJECT
CONTROL ROOM DESIGN REVIEW

AGENDA

1. OPENING C05"MENTS (H L&P - S. DEW)

2. ORIENTATION (BECHTEL - M. MORETON)

3. CONTROL ROOM DESIGN (BECHTEl. - R. CONSIDINE)

4. CRDR PROGRAM PLAN
A - ORGANIZATION (HL&P - S. DEW) .

B - REVIEW TEAM (TPT - S. LUNA)
COMPOSITION

C - REVIEW (TPT - S. LUN A)
D - ASSESSMENT (TPT - S. LUN A)
E - REPORTING (TPT - S. LUN A)

5. SYSTEM FUNCTION AND (TPT - S. LUN A)
TASK ANALYSIS

6. CLOSING REMARKS (H L&P - M.WISEN BU RG)

7. NRC COMMENT

1

-- , _ - , -- - - - . -, , _ - , . , _ _ , - . - _ . . - - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ --
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SOUTH TEXAS PROJECT

UNITS 1 & 2

NSSS

e WESTING HO USE - PWR

- 1250 MWE
-

T/G

e WESTINGHOUSE- -

'

1 - TANDEM COMPOUND

- 1800 RPM

' '

COMMERCIAL OPERATING DATES

| UNIT 1 JUN E,1987-

JUNE,1989| UNIT 2 -

|

__ -__ _ _.
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TMI ACTitlN PLAN

* NUREG 0660

* NUREG 0737
* SECY 82-111

| -

* SAFETY PARAMETER DISPLAY SYSTEM (SPDS)

& * CONTROL ROOM DESIGN REVIEW
~

* POST ACCIDENT MONITORING (R. G.1. 97)

e EMERGENCY OPERATING PROCEDURES (EOPS)

e EMERGENCY RESPONSE FAL LITIES

,

.

'

.
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RELATIONSHIP OF NUREG 0660 TASK ACTION ITEMS

_

WESTINGHOUSE SYMPTOM BASED OPERATING AND CHANGESIN
OWNERS GROUP EMERGENCY PROCEDURES REQUIREMENTS FO R

TRAINING AND STAFFING* GENERIC PROCEDURES NUREG 0799

NUREG-0799 NUREG 0660,l.C.1 (3),l.C.8. AND 1.C.9) NU REG 0660, l.A.1 & l.A.2

I I I
~

!

PROGRAM
PLAN REPORT

~

TMI ,

AC ON
| CONTROL ROOM DESIGN REVIEW

p

NUREG 0700 NUREG 0801
NUREG 0660 CRDR
NUREG 0737 : SUMMARY

REPORT -

"

, ,

l

INSTRUMENTATION TO BYPASSED AND INOPERABLE EMERGENCY
ASSESS PLANT STATUS PREPAREDNESS

CONDITION (ACCIDENTS) INDICATION

REG. G UID E 1.97 R EG. GUIDE 1.47 REG. GUIDE 1.23

SAFETY PARAMETER EMERGENCY RESPONSE IMPROVED CONTROL
DISPLAY SYSTEM FACILITY ROOM INSTRUMENTATION

~
NUREG 0660,Ill, A.1.2 NUREG 0606 -

NUREG 0835 NUREG 0814 NUREG 0660,l.D.5
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INTEGRATED TMI ACTION PLAN SCHEDULE
|

|ALL ITEMS DUE FOR COMPLETION BY FUEL LOAD:
|
|

ACTIVITY STATUS

* WESTINGHOUSE OWNERS COMPLETE

GROUP (W 0G) GENERIC
PROCEDURES

* SYMPTON BASED OPERATING & ONGOING

EMERGENCY PROCEDURES

e TRAINING & STAFFING ONGOING

e CONTROL ROOM DESIGN REVIEW (CRDR) ONGOING

e INSTRUMENTATION TO ASSESS DESIGN CRITERIA DN GOING

PLANT CONDITIONS HARDWARE PROCUREMENT LATE'83

(ACCIDENTS) REVIEW BY CRDR ONGOING

( * BYPASS & INOPERABLE STATUS DESIGN COMPLETE

INDICATION HARDWARE COMPLETE
'

| REVIEW BY CRDR ONGOING

e SAFETY PARAMETER DISPLAY DESIGN CRITERIA ONGOING

SYSTEM (SPDS) REVIEW BY CRDR ONGOING
HARDWARE PROCUREMENT LATE '83

|

| e EMERGENCY RESPONSE FACILITIES DESIGN ONGOING

! H ARDWARE PROCUREMENT LATE '83

* EMERGENCY PREPAREDNESS EMERGENCY PLAN ONGOING
|

|

|
|

___ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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SECY 82-111 ::
'

COORDINATION AND INTEGRATION
~

CONTR01. ROOM OESIGN REVIEW

.

SPOS DESIGN
CRITERIA

J L
.

b

ONTROL ROOM
R DG EMERGENdY

,

DESIGN
RESPONSE GUIDELINES >

REVIEW
(ERG'S) ~

(NUREG 0700)
<

) f
,

|

|

R.G.1.97
IMPLEMENTATION



_. . __ _ _ _ . . .

. .
.

.

e

/

.

CONTROL ROOM DESIGN STATUS

* CONTROL ROOM LAYOUT COMPLETE

e CONTROL ROOM BUILDING COMPLETE
STRUCTU RE

* PANEL DESIGN _ COMPLETE
EXCEPTING TMI AND
DESIGN EVOLUTION CHANGES

'

* PANEL FABRICATION METAL FABRICATION .

COMPLETE
HARDWARE PURCHASED
5 0UT OF 10 SECTIONS

READY FOR SHIPMENT

* AUXILIARY SHUTDOWN PANEL PRELIMINARY DESIGN
COMPLETE

NO FABRICATION OR
HARDWARE PROCUREMENT

| * PLANT SPECIFIC TRAINING PANELS COMPLETE

| SIMU CATO R SOFTWARE D EVELOPMENT

| |N PROGRESS

:

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - .- -- _. _.
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CONTROL ROOM SCHEDULE

.

! * CONTROL ROOMiDESIGN REVIEW 2/83
0F MOCK-UP COMPLETE

* RETURN PANELS TO FABRICATION 3/83

* PANEL INSTALLATION 1/84 THRU 6/84

* CONTROL ROOM ARCHITECTURAL FEATURES EARLY '86
'

! COMPLETE (LIGHTING, HVAC, ETC.) .

* PANEL TURNOVER TO OPERATIONS -80% EARLY '86

* SIMULATOR INSTALLATION COMPLETE EARLY '84

(AVAILABLE FOR TRAINING)

.

e

-----_- _----- - ----_.-- _ _ _ - - _ _ -
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STP CONTROL ROOM LOCATION
.

AUXILIARY SHUTDOWN
PANELCONTROLROOM '

EL - 10'EL - 35'
57'-0" x 74*-6" J L

3
-

l -

1 4 5
1

Y

V
LEGEND|
1. Turbine Gen. Bldg.
2. Diesel Gen. Bldg.

1 3. Mech. & Elect. Aux. Bldg. .

4. Reactor Cont. BIdg.
5. Fuel Handling Bldg.

'

.

e

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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EAD ELEVATION DRAWING
CR/RR/ COMPUTER ROOM

AT 35'-0" ELEVATION

d I
%

I

- ~f' M .m- m.=11Fs- w
4ATCH v

-

SUPE RvlSOR15 r 1

0FFICE

WCl EA8 MA8

CONTROL g ''-

ROOM
57'-0" a 74' 8"

h0 TROL " "
PANELS V

C ' 001 - CP410

i

s. .- - 6c ~
(

_ , , , , ){ COMPUTE R

g g - AhNUNCIATO R,

E i DISTRIBUTION ROOM
~

--

-:p ,,

%-w-
,

Co m TER
RELAY ) ROOM.,
ROOM g ggi i i ,,

L C== cc: m , , m

4
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ELECTRICAL
: PENETRATION -

| AREA
|
|

|
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| REACTOR
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BUILDING,
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CONTROL ROOM LAYOUT
A

UNIT
SUPERVISO RS |CP012|CP012|CP013|

OFFICE

o

| A | A | A | | A |
s -

.,

, ' '. .

,

ENGINEEREO

E LECTRICAL SAFETY

AUXILIARY FIATURES ,

i RAIN CTPOWER CP010 CP003

yg:^:
CIRCULATING

P009 e
WATER 7. ENGINEEREO

* SAFETY
F EE0 WATER & CP008 it.m.ii FEATURES
CONDENSATE TRAIN 8

CP002

TURBINE
GENERATOR

CP007 c ENGINEEREO
+p TAF ETY ,p.,

_ Q 1EATURES'

TRAIN A

CP001

ST E AM CP006 , ' .
'''

GENERATOR
.

j'CP005 , ,

[
'

RE ACTOR CONTROL CP004 j i
,

'
CP018

P0H
CHEMICAL & VOLUME CONTROL SYSTEM

| CP0f4 |
.

'
,

,

CP011 - NUCLE AR INSTR. PANE L CP015 - LOOSE PARTS MONITORINr, .

# '

CP012 - F LUX M APPING CP016 - AUX. 0BILER PANEL .'
CF013 - MOTION SEISMIC MONITORING CP018 - RE CORDER PANEL
CP014 - VIBR ATION MONITORING CP019 - FIRE PROTECTION PihEl >>

A - COMPUTER TYPERS
CROR EVALUATION AREA

i
/

,

V

__
>
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PANEL HARDWARE.

>

* SWITCHES GE SBM

GE SB1,

'

GE CR 2940

* INDICATING LIGHTS GE ET 16

* METERS SIGMA 1151

SIGMA ~ 1152

G E 08-40 -

WESTINGHOUSE VX-252

* RECORDERS HAG AN STRIP CHART

[f WESTRONICS-MULTIPOINT/ ,,

L&N STRIP CHART
f

* CRT'S & KEYBO ARDS CONRAC/AYDIN
,

/ ALARM
C UTlLITY,

[ OPERATOR-
,

*

',
'

, ,

* ANNUNCIATORS & ESF BETA

STATUS MONITORING (~1200 ALARM WINDOWS)
'

,

- (~ 1000 ESF STATUS WINDOWS)
.

* MAJOR INSERTS INDIVIDUAL ROD POSITION

INDICATIO N - W

T/G CONTROL -W
|

'f .

$

+

~ - _.
_ _ _ .
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CONTROL PANEL MOCK-UP
,

t

ACCURATE REPRESENTATION OF PANEL DESIGN |

* ALL CONTROL & DISPLAY HARDWARE

* ALL NAMEPLATES & ANNUNCIATOR ENGRAVINGS,

;

e ESSENTIAL COLOR REPRESENTATION-|

e PRECISE DIMENSIONING

;

9

.

e
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| CONTROL PANEL MOCK-UP

|

REVIEW TOOL FOR CRDR

e OPERATIONAL REVIEW

e HUMAN FACTORS REVIEW

e CONTROL ROOM INVENTORY

e SYSTEM FUNCTIONS AND TASK ANALYSIS

e IMPLEMENTATION OF TMI & CRDR MODIFICATIONS

e HUMAN FACTORS VERIFICATION

1

|

|

|

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - - - ---r - -+
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CRDR ORGANIZATION

MAN AG EMENT TEAM

REVIEW AND APPROVE

* PROGRAM PLAN

* CRITERIA

* FINAL REPORTS

* DESIGN IMPLEMENTATIONS

J L

1 f

PROJECT REVIEW TEAM
:

l REVIEW PRELIMINARY
AND FINALj

* PROGRAM PLAN
'

* CRITERIA
* DESIGN REVIEW FINDINGS

* REPORTS

* DESIGN IMPLEMENTATION

| JL

1 r

DESIGN REVIEW AND
TECHNICAL TASK TEAM

DEVELOP AND EVALUATE

* PROGR AM PL AN

* CRITERIA
* CHECK LISTS
* SYSTEM FUNCTION

AND TASK ANALYSIS

* SURVEYS
* INVENTORY
* WALK THROUGH/

TALK THROUGH

* PROCEDURES

._ _ ____ _ _ _ _ _ __
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CRDR MANAGEMENT TEAM

MANAG EMENT TEAM
j

|
'

HL&P

MANAGER, ENGINEERING

VICE PRES., OPERATIONS

BECHTEL.

PROJECT ENGINEER - SYSTEMS

.

- _ _ _ _ _ _ _ _ _ _ _ - - - . - - - . - . - - -,
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| CRDR PROJECT REVIEW TEAM

|
|

PROJECT REVIEW TEAM

| HL&P

LEAD,1NSTRUMENTS & CONTRO LS
OPERATIONS GENERAL SUPERVISOR

BECHTEL

CONTROL SYSTEMS DEPUTY GROUP SUPVR,

1

|

1

|

|

___ . _ _ _ _ _ . _ _ _.._. - - - _ - . - - - . - - -
_
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CRDR DESIGN REVIEW

AND TECHNICAL TASK TEAM

DESIGN REVIEW AND
TECHNICAL TASK TEAM:

HL&P

ENGINEERING, OPERATIONS AND
LICENSING PERSONNEL AS REQUIRED

BECHTEL

PRINCIPAL INVESTIG ATOR
ENGINEERING AS REQUIRED

WESTING HOUSE

ENGINEERING AND TRAINING
AS REQUIRED

; CONSULTANTS

PROJECT ENGINEER
ASST. PROJECT ENGINEER
TASK ANALYSIS LEADER

OPERATING EXPERIENCE REVIEW LDR
CONTROL ROOM SURVEY LDR

ANNUNCIATOR REVIEW LEADER
VERIFICATION & VALIDATION LDR

ASSESSMENT & IMPLEMENTATION LDR

|
|
|

|

|
_ . - _ .



S %

h.

N

#5 w**"<w $$W
H T ww w

k EE TO%E
w M

w
T w" m. O % c5 = .

9 <= O w
N

* Qw C eT SM < o
E *w C

M Fa =www * *w

$@i
g @w
w

a
50 E.E
***

u
f.~

ElO . . .~ ewW. *ww
- we #4 O w*

mt af *=w
=Tw

5 & *" Twe
a w$ 3m ag>*= *

* = >& aw >= *

$w9 w u o
8

4 -w w m gw" u e aZ4* wg w e &- vw ,O T 3
H wR OCw Cuq

~ a3 A
N e w% %- uw
2 # 3 4

T 3 < mw EIwc T w Th*wC h. g I at
w w w eO *

%4
w w w

e # g"
T w/ >$2 eU w

U GE s,b q
>*

< E : =m5 E
a Be

- U

=
>=

- =. #w %e -- - s 4o* =w=& =Ee .. 0 %o - w- a
Ca eg Ue =5 Ew w

c. "T M w>
% > 33 ~N" C- ~

T y 3w2w w
"4 @
M O

W %
M
T O
2 w
ak

) C h
-

=E~
40 D T

> 0E2 * %ce g O
n

C EE t<< 3o UC O* g e x 50 M~ Cw
g >4hO$ wc%

~ w
w >wo D >C C*4 *

R w. R end

gR O
U _-

tu.g !!! 4w
63 W

dL
N M
x

Ew
.



i

'

'

. .

.

$

|

|

,

i

w
-

>-

| w
C|ld

.

I

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



. .

_

_

T
N
E

TM L RE A OG N PA I E
N F" R
A

' M
A"T S

NSA OEt D N I I S

O TD N S
EOI AU

I Z
T DT T I

A N S RA OT E L DN MA MN TS
H

E MN AE U EM OO GE I EM AC T TM NL TE I TO AP EMS RD NC N Hl

I A M A I
D EEE Cl

l DH A MRI MI
E DT NP ED E L G EN A TN GA A NE A A N

S N S NI N NM T W
S

l
E I N A F A AE

E
l L

S
i M V O MS MP
N S EI E Y

EO S RT VS TN A VI E C O I

T E R LIT S

OI I TA S C R P I

TCT A E R P
N OO A UJT E

RA E RC
R M PZ O

I | E
C L

N M M P
D A MA M A NE I

G A E ATE T

R T W WK
T E E SO I

VTN I A
VK E E IE LS R R ~A

A G T NC Y
GIT A C I N R TIEN SH O) VJ

M A O E C T1 I

A (WM R DE T
A P T I CM C E 8R O Y N I

CG
| f

OR U V
t ) R O N IE

O LT N R F1

R
(

ON A
I

CK S RE ES I

T V PP AS
T Y NN S

M O I SL
IA C HE N ,

T TS A
V R
S O

E F
S
A D
H E

ZP
ID W NNl

l E
Al I A

V GNN E R) O01
I l R O(
T i

M AA P
D U0 C
I OI W 0 Y I

LF
I E RE I A RVI

I

LR VV R GI

E O U V YE
G R R S T
NI E IT

C N LT

A N O A
RE IE C I

C
PR E
OE P

P S
X
E )

1
(



_ . .

-

.

_

a *53Ys
_ c

a
_

h5MWN

N
0
l

l

A
D
I .
L

A
_ V

_ N
_ ' O
_ IT

A
C
I

F
I

R
E
V

R
O
T
A WE
ICIVN EU RN
N
A

N
A

L LY PO MER MOVT AN ORRU R
O GSC O

R
P

Y
L R
O MOR OTT
N O NR EO V
C N

_
I

_
SDI

NS
A YM L

EN A
TON
SI TAY
S C K
N S
UA
FT

EG CNI NW
TEEII

A RVR EE
E PRP X
D E

A
I

R
E
T

IR
C

.

i, ,1|! ) ,!l



. .

I

;

CRITERIA

INTRODUCTION

GENERAL

CONTROL ROOM LAYOUT FEATURES

MAIN CONTROL PANEL LAYOUT FEATURES

HUMAN FACTORS GUIDELINES

C0$|MUNICATl0NS

CONTROL ROOM ANNUNCIATION FEATURES

'

POST ACCIDENT MONITORING FEATURES

BYPASE AND IN0PERABLE STATUS FEATURES

SPDS FEATURES

|

|

-

. -. _ - -. . _ - _ _ _ .____ -_ -_ . .



. .

i

l I

|

CRITERIA WILL CONSIDER

* INDUSTRY PRACTICES

* NUREGS AND RG'S

* GOVERNMENT SOURCES

* HL&P, WESTINGHOUSE AND BECHTEL
MATERIAL

* SUPPLIER MATERIAL
l

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



a

. .

j OPERATING EXPERIENCE REVIEW

|

e TEAM STRUCTURE

e RELATED PLANT EXPERIENCE

e TASK TEAM WORK
|

- QUESTIONAIRES AND INTERVIEW FORMS
'

- INTERVIEWS

- EVALU ATIONS

- CHECKLIST OBSERVATIONS

-SUMMARIES ,

,

1

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



. .

RELATED PLANT EXPERIENCE
|

| * DATA SEARCH

l
EPRI'

-

LE R'S-

SE R'S
'

-

* OPERATING EXPERIENCE

VARIOUS UTILITY|
-

BACKGROUNDS
!

,

I

|

.- _ - . _ _ _ - _ _ _ _ _ . - _ _ _ _ - - . _ _ _ - _ _ _ . _ _ _ _ _ _ _ . .- - ____



_ - - - _ - - - _ _ - - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - - _ - - - _ _ _ _ - - _ - _ _ _ . ____ _ . - _ - _ - _ _ _. - _ _ _ ..

1 .

!
-

I

!
i

;

CATEGORY OF RESPONDENTS -

e SHIFT AND UNIT SUPERVISORS

* REACTOR OPERATORS
!

| e AUXILIARY OPERATORS

e GENERAL SUPERVISOR

.

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



_ _ _

_

..

.

DATA CONSillERS

e SPECIAL KNOWLEDGE OF OPERATORS

e IDENTIFICATION OF TROUBLESOME OPERATIONS

'

e PAST EXPERIENCES

- NE AR-MISS SITU ATIONS

e 0700 TOPICS

|

-- . -



. .

f

.

,

CONTROL ROOM INVENTORY
|

* COMPUTER BASED DATA

.-

* COMPONENT USES

* CHARACTERISTICS

._. ._ _

..



. .

|

|

|
t

CONTROL ROOM SURVEY

i e TEAM STRUCTURE

e USE OF MOCK-UP
,

t

e TASK TEAM WORK
'

i - CHECKLISTS

f - SURVEY

- EVALU ATIONS

l - CHECKLIST OBSERVATIONS

- SUMMARIES

-

t

{

. . . _



. .

e

i

i |

1

i

ANNUNCIATOR REVIEW

e TEAM STRUCTURE

e TASK TEAM WO RK

- CRITERI A

- REVIEW DESIGN DOCUMENTS

- ASSIGN PRIORITY LEVELS

-RECOMMEND LAYOUT CHANGES

- HUMAN FACTORS CONSIDERATIONS

- OBSERVATIONS

- EVALU ATIONS/REPO RT
!

,

_ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - ---,



- _ _ _ _ _ _ _

. .

VERIFICATION

e TEAM STRUCTU RE
.

* COMPUTERIZED DATA

eWORK
- EV ALU ATIONS

- OBSERVATIONS

-- SUMM A RY

ruXilina
INVENTORY M W TASK

RESU LTS

'f

EV ALU ATIO NS

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



I. .

"%>eo

|
,

,

VAllDATION

e TEAM STRUCTURE

e TASK TEAM WORK

- STATIC WALK TH RU/ TALK TH RU

- DYNAMIC WALK THRU/ TALK THRU

- EVALUATIONS ,

! - OBSERVATIONS

- SUMMARIES

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



_ . . _ __ _ - _ _ --

z
do

Z<
wH
2Zmw.

#kw
- @wy
Z CL.

2
-

.

|

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



_

..

|

ASSESSMENT & IMPLEMENTATION!

|
| e TEAM STRUCTURE

i e METHODOLOGY

- CRITERIA

-PROCESSING OBSERVATIONS

- HED'S ANALYSIS AND FORMS

- IMPLEMENTATION CONSIDERATIONS

- HED PROCESSING

- DO CUMENTATIO N

|

|

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



. .

|'

<

I

I

ASSESSMENT AND
IMPLEMENTATION METHODOLOGY

DESIGN REVIEW AND
TECHNICAL TASK TEAM_______, ,________

l e PERFORMS REVIEW I
IMPLEMENTATION

I e PREPARES CLO FORMS '
SCHEDULING

l I

I I

l DBSERVATIONS I

I I

|
|

o

| PROJECT REVIEW TEAM |

e ASSESS |t-------'
OBSERVATIONS |

CLO e CATEGORIZE
ASSESSMENT I

REJECTED OBSERVATIONS - |
PROCESSe DIRECTS ANALYSIS y

FOR CORRECTIONS
|- - - - - - >

* RECOMMENDS

|I DISPOSITION

||

| H E D'S l
I

|
|;

I o.
I

| g
l I

| M AN AGEMENT TE AM i| L------- e HEVIEW HED'S ----------J
|

ASSESSMENT e REVIEW RECOMMENDATIONS ASSESSMENT
t

! REJECTED APPROVED
|

l

! LEGEND:
CLO - CHECKLIST OBSERVATIONS

HED - HUMAN ENGINEERING DISCREPANCY
I

|

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



. .

SELECTION OF HED'S

TO BE ANALYZED FOR CORRECTION

REVIEW PROCESS OBSERVATIONS

ASSESSMENT F ACTOR CRITERI A I

ASSESSMENT IMPLEMENTATIONCATEGORY
FACTOR (RATING)

A SAFETY (1) PRIOR
CONSEQUENCES TO FUEL LOA 0 LNG

(MANDATORY)

B AVAILABILITY AT EARLIEST
ENHANCEMENT OPPORTUNITY

(HIGH PRIORITY)

C RE LIABILITY- CONVENIENT
ENHANCEMENT GUTAGE

(ACCEPTE0)

O MINOR MAY OR MAY NOT
BE REQUIRED
(NON-MAND ATO RY)

"
HE0'S (CAT A,B,C)

- ASSESS OBSERVATIONS *

CAT 0

(1) EXAMPLE: RESULTSIN UNSAFE
OPERATION, VIOLATION OF ANALYSIS.
TECHNICAL SPECIFIC ATIONS FOR CORRECTION

o

RECOMMENO YES

CORRECTIONS

N0
o

DOCUMENT

. _ . . , _ . _.
__



..

SELECTION OF IESIGN IMPROVEMENTS

HUMAN ENGINEERING OlSCREPANCIES
TO BE ANALYZED FOR CORRECTION

(FROM THE HED SELECTION PROCESS)

AN ALYSIS FOR CORRECTION
BY ENHANCEMENT

NO

CO RRECT WITH YES
ENHANC

DESIGN AND
VERIFY

ANALYSIS TO IDENTIFY DESIGN
IMPROVEMENT ALTERNATIVES AND
SELECT RECOMMENDED SOLUTION IMPLEMENT AND

o FUNCTION ANALYSIS ,

4.____________,
o ALLOCATION |

| MAN i

| MACHINE ,

f I

e VERIFY ALLOCATION -- ---9
'

Y

e SE LE CT PREF ERRED !
DESIGN ALTERNATIVE .

'

T '

e VAll0 ATE DESIGN -- -- - - W

FULLY SCHEDULE

.

NOT CORRECTED IMPLEMENTATION

JU3 '' " ASSESS EXTENT OF CORRECTION
0CU NT g

PARTI AL LY |
CORRECTED

JUSTIFY AND SCHEDULE DOCUMENT
DOCUMENT IMPLEMENTATION

_ _ _ _ . _ . _ _



______..__ _ ___._. _____ __ m _.__ _ ____. _ _ _ _ _ . . _ . . _ _ _

. *

: I

i
!

'e

|

|,

.

,

O-O
HZ< .

HH
cyg Z

wn
V$

| A
w <2

-

'

8

Yw ,

Q -

Q '

-
.

.

[

4

$

|

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



, ,
__ . _ _ _

. _ _ _ _ _

_ , _

. , _ _ ,
' ~. _% ._\ ^

pp

\'
*

7, .
- -s w__ s

'

. s. .- '
.

-s .. .

-
s ys

s s

- s
,

* A s , s

!

i ,

,

,%

' < DOCUMENTATION
i ,

1

oDATA'

i
i

! - COMPUTERIZED
;

! -INDEXED AUDITABLE FILE
: , -

i

s.;

j e FINAL REPORI

i - EXECUTIVE SUMMARY
1

; - DISCUSSION AND DATA
,

'l

i

i
: ,

,

,

- _ - - ____ _ ___ ___ _



_ _ _ _ _ _ _ . _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ . _ - . _ _ . _ _ _ _ _ ___ _,
_

_
__ _

*I

|

|

SYSTEM FUNCTION ;
.

I

.|

: AND
|

TASK ANALYSIS :
.

t

|t

|
|

;

!

I

|
\

__ ___ _ - __



._ - _ _ _ _ .

. .

i

SYSTEM FUNCTION & TASK ANALYSIS

e TEAM STRUCTURE

eWORK

- REVIEW PERTINENT DOCUMENTS

-COMPLETE SYSTEM FIGURES AND TABULATIONS

-SELECT SELECTED OPERATING EVENTS

-FUNCTION AND TASK REVitWS

-OBSERVATIONS

-SUMMARIES <

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



a-. _ 1 - - - _ _ - -

i

O S

M

ya!
5

o
M g
.

1 :
E
G

E
, 5=-

5 l E3
g W*

*
,
E
E
o

a:
=
$

E ! _! \< o.a: ==
M

a{M
84: !t

'

- ..
M

E
o
J ,5
L -3

-

OW !E
'

-
iz : =_ i

4 "5m. *

d -m i
M s s . -

t 8$> EE=
e

z i CE

| $8 4
-

C|3 3 ." .

ca( \ '

in n,

:: ==- o

8
-

-

.._=
$m

~2
.

@,
. =

3E
**5
3M-

.

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



. .

.

PRIMARY COOLANT SYSTEM

CONTROL PANEL FLOW DIAGRAM

\= /

V-

STEAM STEAM
GENERATOR GENERATOR

p

CONTROL j g j g

REACTOR REACTOR
COOLANT | COOLANT I

PUMP PUMP

IRPI
| POWER LEVEL

COMPARISON

! J L

REACTOR REACTOR
'

l COOLANT | COOLANT'

REACTIVITY
I f CONTROL I f

STEAM S TEAM
GENERATOR GENERATOR

i

|

| l

l

|
'

:

1

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

j



, .

!
,

|
!

|

|

1

REACTOR COOLANT PUMP SYSTEM

I L.O. RES. ) Olt
T

m
'

AND C00LER
j g

RCP
MOTOR

I I
m L.O. R ES.
~

(AND C00LERj

( )
| SEAL NO. 3 : ? RMW
( )
( )

SEAL NO.2 RCOT
( )

( SEAL NO.1
)

CVCS : ;
V V ( )

COMPONENT
( THERMAL

COOLING :
- '( BARRIER )WATER

f \
PUMP

RX COOLANT
LOOP

|

.- __ _

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



! l W

. .

.

__ _ _ _
_ _e

_ .

_
_

._. _
_

. _.
. _

s

4

_

_
_N O e -

_ ._
4

e
_

_ _ MN
_

-

_
_

_
e

L m
_

A
. _ w _ _ -

.

_AE _ -_ _ . _N .

w
_. _

-.
_ . P

.
e -

__

_
. w

_ _
p

_ . =

_ _ _ _
-

.

.

-

. _
-

F R - g

w
_. 0 O _

_

_
_ T .

_

,

A _
_ _ _N

_G .

. _
_

9U =

_E p

u
_

a

.=-_ D _ _- _ _ ..
. .

-_ _

R EO RT
A U .

_

T _ _

-

_

U _ .

_A
- _

.

L E E _

A N _

T G F _
_

V G A A E _
_ _

I

_E S D P R
_

_ _.
_

.

E
+ _ _._ .

_ m _.
-

.

_.
L .

- _T _ - _ - . . e
. _.I

_- _ _
u

_
- .

.

e -. T . _

M -

_ ~ w
.

. .

.

. . . .
_

E v
.

- ._ . -T _ _
u

_

e.- .
.

-
S e

_
-

.__ Y _

w - -B .
_ -S _ -

._ .

e

_
_U .

_ _ __S w

.

_ _- - .

_
.
.

_

._ _ _
-

.
_

_

=

. _W

.

.

e .

E
_

_ . .
-

E _

_
. 4

_. _

i

e

_
. . _ -

I
u

.5

.

V - .

-
_ .

u
m

. .
.

.
-

e

.

_
e_

- .
m -

_

< - .
._R _N i

_NW - _
.

_
.

p

_ _ e
.

- -
.

-
--

GO
. -_ _ _ . _ .m _ -.

u . -.

I D
S K e _ _

-

.

-
. _ _

_ _ . . . m.

E A *
. .

_. - .

.

_

DE N O
m

_ _

O _. _ _MB I N
u

.
.

-
m.

.
_

R O
-

_ _. -

-

_ -

_ _
TL _ . .-

.

.
_ _

AE _
. O M C N _ w -

-
_

_
. O.

E
RT MA .

_. .

_
+

-

-_
u

w

-

.

i

P
.

_ m.
-

-_

.-S
.

_ -

OS
. _ ._ m =

.

L Y
-

-
_

-

_

m e

_

_- . -R _ _-

R . ._T eO
_ . . _N MT
.

_
a _ _
,

-

- .m _-

O EA + .

_
_

-TNC S
.

_
, * ._ -

GYI - -

-_ -
.

SS
_

-
-

_
.

E
-

> --.D p

-
.

- e
u
n

.
. w=
.

.
-

_

-

_ _.
p

.
h . _-

.

-

-
-

.
e

,

._
e

_ _ _

e
.

e

_ + _ . _
_ e _

-
. .

_

_ w +

_
i

_m

_.
.

m _ . .-_
.

u

..
m

.

_ em . _ - _ ._
.

.

_ _
.

.
.

.

- .

_
a. .

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

_ .

. -

_ .

E
_ _ _

__ .- __

_ -

.- - _e
- _w

_
_

I
_ _

N G D M
.

. w
. -

.

_. . . -
L
T

_
. e

. - - .

T _
m _ _ - .. _

_ _ .

m

_ _ . _ .
e

w

u. a

O N C E . . _ _
.

e
-

_

_.
-

-

_
_ .

w . *
_ .

-
+ e -

_
- _ _T

T I R S
.

= _ _ _
.

.

.

T =

w -S E Y _ * _ w
e . _.U H

_ s.
m

. .W S _

GO I O _
_

H L &P
_ _ _

_ _
e _ . _

e.
.

.

_ _ m_
--

.
. __

_

.e
_ ._

B.,,,M .
_ s

i
_

_
.

_ _.

_
' _ .

_._ ,
.

, _.
.

_
.

_ _ w .

_m9-
-

w .
_

_

_-

e w __
e8 .

_.-
.

=-

.
_ _ ._ -

.

_

e -
.

_.
_ _

__ _ _. _ _

1|i 1!1||';i' |t ) , ;1 ; j : s



.

1

.

HOUSTON CONTROL ROOM DESIGN REVIEW EVALUATOR._ _ _. . __

LIGHilNG EMERGENCY EVENT SEQUENCES SIGNATURE . . - .._.

& CATE _ ._._,,,,, ,,

M-- POWER CO. F' AGE _ _ _ _ _ 0 F .e.._.

i HEF _

CHECK SYSTEM DESIGNATOR INVOLVED EST. TIME
0. WE

# # # # # # # # INVO LVE D

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

--w. ..e..--u -- ,-,- -- m--* ---a.-.* - -= e- *h* -er' - * - - -* ** * - ' * ** "-""" ' "'*h

-m.. , -.-g> gumpm mummm.m.m-em.--,-.ns- - -ae.- - - - -v+e- -- =_ w * - * ' " * ~ ~ " ' * k'''488'**"*

. e. *_.,- - - - - - - - - e e.-- -ee----*-amma-a -m-e

, -. e-ammmy.. . , -wme-w - -me .
- - - - -e.- + e 6 ---m-r e=^=-- --m- 6 - N"D'"*-- ^ * * ' " " " - "

esem - .,.w. = -*-.- , .= - -- u--- .%.- e- -.--. =+ h-' *-a . .as- - - - - e -w -+ =r ~mm * * '===' - ' - - - - --ee we

-- _. ...- -- + .e.- 6-ummi.ea.,. --. m - - g - - -- --um==DA.--+- mm.<mem== -ump >-- e-- - * * N N6e-*'s== - ' =***N

ammmmimw.-- - .- .-,._w--.m r ,a--e-p.--+-e-. -- + ==4----emme - --=----e- -*--4 e .me- w-- - am _- a====-- - ---* *'m'u'-
s

m.+.. ., .- --, m . e. -,- - ---e.- e e m == * --e - - - gme -w - aw== * *"'N

gime.emse, - -. ---i--.-. , - - , - -n. . -4 --e--% = -e.e -mm.am- w-- -e-we-*-+ - , s- * -e.-- -ca-am-

%- --.-e-.m- - - - -- .- -.i-w ,s., ., e-- .a *--+ -.imae-.. --- e. -+ane--e-w . , em -

----amm --.- - ===-. ee e.- . e== =--.- we+ - *ew+gw*-.-- ,e - --** ---Me-

-w _m.-. ~
"" "'' ' ' - " '

|
.--.. - - . _ . - - . .-. . - . -. - .-. -.- ._

em-*m. -a,.,.% i -mmm iw. m.* .a.-- eeg- -n -+ - . . - > - a. - .4.w,,ee * , -. -m

__ __ _ . _ . -_ _ .
__

.shsr+-====w+ + - -*++ - ea. - .w-- u- de.,a-- 4 mi . . - -g --me -. ee. e-e.=. -% empw ewe w e .w-m- 4+-

I



! , L

~*

-

_

_ _ _ _
_

=

=- ,

_ _ _ - g
- wh. _ - W ,

_ m,
. e.

. w m. _a

.

_g
w , .

_ e

. -
-

,_ .

,_ .
,

- _ 3

,
e

.
,

_
.

-
D -
n

. -

_ .

_ _ w

e

.

,

_. -

+ ,

.-
m

-

-

.
. ,

_ - w - a

,

*
,

F
-

--

O e _

.-

<

_ . ,

. .

, w_
m

a
m

_ . -
~ .

-

-

,,,,

.
,_

. --

_ _._ . a._ m..

_ - ,

_
_

e.

R _
.EO __ RT

mA U e
_

T
+

U A _
L E E .

_
2A N T G r -G .V I A A E -

-E S O P H
-

m

m.-
- w

.

-

.

_
_ - g

- ,
_. e.e

e
,

- e . ,
.

+

w-

m
-
.

- c

-

+.
_ -

-
. e

=

e.
_ +s

_
.

_
e

= -

=

-

.- -

- r

e
. _ -

-WN S . -_

O EE
I D . _

_. _
I

TV -

A M .E _ e

R T . _. _ wM E _
H .

.SNO Y

.

_ -

F m. eG S -

-

I N ~ -
-SI ~

E M -

e. ,

DE .

T e,
_

-

_ eMS -

.

e.

YO
.

c

O _S e
e

eD .

e
e w

.
-

g
eH N -

-
w

.

.

LU - w
-

m

OO _ .

- mi

.i
m
e. -
l
u

R m
i

H
. T : -

.
mG -
a

4K
_

.NC S
- -

.N
.

-

OA
-

- m
-

-

_ _ n

CB IO -

- e_
T -

C _ _ - *

N _ *

U _
-

e- r
-

_
- _

n
4

e

*-

-
s mF

- e
i .

G
I _

1 -

_ s.N e
u .
i

=-w *

W -

m
s

..,
.O

m ,

.

L

_
- 'e _.

e >

.

L

e .O -

A.F -

w_. em_
_.

.

m. E
.

H-
-

-

_. 9

T e -
_ n

-
M .

_ m

m.
.

-
m

.

-

_ R
.

4e.O
- m -

-

.
e

e. .-+ mF
--

_ w -R
ee

- ~-

w ~
-

c

E
.

r -

. >

. P -
g w

.

w
-

- _ .

N G L O w -
-

. *

O N C T . ,., w e m e.
--

_
.

e e

mT I
' D . m,. e

_. m

-

.

-

wT E - .

.
e

w
S E -

U H S e a m.
-

e -O '.i W U w
+

+

O S . w
a.

d

-

-

w =

r

H oP I
-

-.

E M _

*

, E
s

-
+

e i, N L -

g',u.a~,,,S
I S -

a _
m

e -
e

3'.s ,,*
. eT T *

-

a

-

.- 1
w

.

h, =

w

- w as
_. w, T Y

- .
s -

_

YM y

eS .-

-
% eg. [.sgE I

1

e . o
' _ e -

a

m

S m

T H
1S T

Y 0
_

S 1

_

.

! 1. I , ; ! |i!| ! il !, :?.



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

.

|

.

HOUSTON CONTROL ROOM DESIGN REVIEW EVALUATOR . ___

BACKGROUND SYSTEM INFORMATION SIGN AT URE _ _LIGHTING
!

i & DATE
oun... m

. 19E.9 POWER CD. PAGE . _ 0 F__ . ._

SYSTEM TITLE . . _ _ _ _ SYSTEM DES. HEF. -_.. _ t

r

2.0 BRIEF DESCRIPTION OF ROLE AND IMPORTANCE OF SYSTEM 10 PLANT SAFETY.lNCLUDE MANUAL CONTROLS NEEDED TO PREVENT PLANT TRIPS AND FOR POST TRIPS FOR CORE
z COOLING.
I

j 2. i _ _ _ . . _._. ___..._____ .- _ . - .. . __

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

w.m e eSh---. -' - .g e.. .--.= * - + - m- +.e. .--. w- .e re-cwm -- ---6

4

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

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

I

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

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

8

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

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

1
. . . _ _ .

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

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

*e-eg-- --se ee e -+,,..me,-t-m.-..- . *--.ewm. ww.m ..me.i.-+w.- mm. w.e.-ge --- m e.me,-ww.-- g-* - .wm .e

s.eg.es -w-. r-+w.- . - ..__. emew..e- -m .mewe. e m eg.w. .==.p4m.=1ra-m-- --ge. .e- *- . = -- .*+. -e-- -N

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

w - e . ,- a m. - . . . , - .w , - , . --3_% pm- es .- .--. ,-aJ -- * -. - N

._- ep.e.--,e-. - ..=,+.. .-- g ,, ,e .. . .-mmme e .. -4-* . = - e.p

+e .-- e. - # - . .u- .,_a e_w .-e

...-*impo.e.w -ye i mi-...w. wen- .w.w .e e.- .i..-me., e . g 6 .=m-'



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

i
-

4

i

k
~

.

HOUSTON CONTROL ROOM DESIGN REVIEW EVAUJATOR __

LIGHTING BACKGROUND SYST EM INFORMATION SIGNA URE ._

& DATE_. _

1 ,,,,

j EE POWER CO. PAGE. -._ 0F___ ____

j SYSTEM TITLE _.___. . - _ ._ SYSTEM DES. REF_. . _

i

j 3 0 LIST OF CREDIBLE FAILURESWHICH MAY CAUSE SYSTEM FAILU!iE:

}
T

3.L._ _. _ . _ _ _ ___ . .
.. _. _ . _ _ . _ _ . .

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

ee-p--- -._. -

-
m.-.---- e.- ._

,%,,_._ . . .. a , .

-.- ..e--. ,_eeh

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

_ _ - - . - -o -.. _ . ., , _, .. .
., .. . -. .....

|
__. . _ _ . . _ - __ . _ ._ __.. .

. . _. _ _-_

,

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

I
_ . _ . __ __

. . _ _ ._ _ -

; -_ . -_.. __ ___ _ _. . . _ _ _ . . _ ____ _ _ - - . _ . _

l
i _

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

i
.. -.... - . . _ . . - - .- - - - - - _ . - - - - - - - . --

. _

:
'

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

!
_. . . . __ - ___ _ _ _ .._. -, ._.- - _ _ _ _ . . . __.- .. _ .. _ . _ .. _

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

. m..
=- .M

w wy -e++.-.- - *._u,ih-e.. e- . ew -, ..e g.
. p e---- g, eg. e e.h6

- m -- -- g. + y - ,-7-- __ _



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

|
.

i

-
i

| HOUSTON CONTROL ROOM DESIGN REVIEW EVALUATOR _ ._ _ .._ .._._

LIGHTING BACKGROUND SYSTEM INFORMATIOil SIGNATURE _ _ _ _. _ .______ _.

& DATE_...__ _ ..____ _ ___ ._-, , , , , , ,

T '9 POWER CD. PAGE ._ _ _ _ _ _ 0F - _ ._ -

SYSTEM TITLE _ ___ _ _.-___ . - _ . . . . __._.. ____. - . _____ SYSTEM DES. _. .__ _ REF _. _ _ __ . . _ _ _ _ _

|

| 4.0 LIST OF PERTINENT PLANT SYSTEM FAILURE INCIDENCES AND COMPONENTSINVOLVED. INCLUDE DATA AND DURAT10N OF SYSTEM UNAVAILABILITY BASED ON DEFINED
CRITERIA.

!

| 4.1. - - - - .. -. .. -- ._-- _ - ...__.. ._ - . - . . - - . . . _ . . . . . - - ...-. - -_.

|

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

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

._ .-- -- - - .. . - - , ._.,m_-._ -_- . --e..- -.- - _ - - . . - n.- _--.--

_ _ _ _____ -__ ._. .._

w_.,e-.- e.e-e.+.=mh--. _- . --me...e e.e.e-. _- -_A- w.-m _ m.wN whw'_

e m.m. - -m- +=- '- 4*'-* hM-+w *.- ~ * * . * Nh== -*- *- -"-e- ~ + - - *.'**---*--.*.-wa*-'MN""e.i-'-

em#- __ _ m e e w e-=_ m=-

<

_ _ . ___

- .- ..- =w--.. .- = -

,

.a-,.

+es*.,oqu- g. ep- - --. +-
-d**'

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

*w.ee.e

,

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

-- - - m m- h.e- _ - - - - -we-ega.. =. e 4 v-w--u.-- . hew ---h6.' -m*-64*4W'"** * * " * -* "'am sir--ww*4h--

1



.O

- 6 a.
..

_ _ . S

. _.
e

. .D_ . -

,

.

-N
- -- A

_ M
. w . ,

- _ ._ ,E
e

e .
w,

-

- ,

._

D
_

. -

,

E _ e
.

%
4

,

_ H _ - -
+

-
-

-
.

,

.

"
.

eT _

_-
.

+
.

.

_
-

E
S _ e

m _ ,

- .
.

%

,

I .
=

% i.

g
. m
.

_ A
- m_F R +

-

-

w e
-

4,
-O P _-P .

-
*

w

g w
e

-

e.
e

A
u -

l

s

m
. ._

s.
-

m

_
am0 em si.

m e,.-

1 e.
.

I e
,

-m,
.S ,.

,S
I

.

.
H

-
.

R T
-

E -
-

O U. eR
# -T EUA V

T wU L .

A O - e. eL [ E
a mN VA T G F

V I A A [ I w m.
G N -

-

E S D P R L
y

s

E
.

.

. eN .

-
g

N -

- m

O - m.- y
s -

.,

-
a,

w e
.

-
-

S -

. - a. J,.
.

w .R - e, - .

-
.

._
.

-
-

-
, ,E

-
.P e. m

s s

_

N a w
-

,

- 4
.

.

G u a -
m

.-

s
-

e
. wl *
.

-l ,

-
a

-

a

A m

. +

y
m

m,
-R -
m

-
*

i

E
e
n

P m

e.

w

-

-

O -

w

WN S C ,
w

,

-
.

H .
-

,
.

e
e

~ -

m +
.O E A

- .E
I D

e ,
E 4

ug

W
-

m, .

.
m

.

_I T R
.

m e
#.V m.

,
A M O

,

e

- eE M E F m n
.,

s

s

e

s
%m eR R T N e

S w - e
-

e

e s

-s.O - mNO Y
>

s
<

m

-

4
.

G S TI +
a.m

-

e m -.

F
-

.

.

I N C .

-

SI N e .

_ -EM U
FDE

T E e e
.-
.

MS
-

e ,

I
-

. .
EY -

~ ,

O L

O D M e
+w

. aS P
.-

m

-

+
m_

-

-

w
.

H N O
-

-
.CLU m

-

.

d,

.

.
.

O -

%OO =.
m

.-
.

-. -

i,
-

T *R m e. -
- -

-

R T 4
- -G

4 e.

- - 9
T N -

- e

m
K w

g

ENC M wOA E * -

CB V a

-,
.

L .

a .O -
.

V - e,s

N ,
+

.-I
- .

-
.

F _ .-

O +
n

m

-
a.

-
-

*nN
*

m. e
nu

%,

- u.
- -

.

e

O
p

.

-

4

I . -
~T e e
=

A". +
e, m

e a

-

m

e -

p
p-

e.
u

.- =, -
-

a

-

RD -

e - e w *
e

m

a e

m

mUA e -

h,
e

e

s

e

-
-

wDO
-

LL
AR -+

,
.

m.
--

-

C O
. m

4

e .

4ms w -
m

i wI -

-

m.
+

wPT . -

-

w

YA . w w,

-

- - m
+

a
n

=TR
+ -

a =. m

-

-

m

+

-

m

+

.E = m

m

m

SP
= ,

4 e a -

h

=

-

. VO =

- - m
i

-
.

-

m

-

e.

N G D NN
i

+

a - -

w

m -
m

-
-

m

N C
1

u

-

-
e.

0O
=

.

e

-

O
I R 1E ey

- .
u

m

-

e

T T e
-

-

.- a

S E CC .
u -

t m

e .

=w

.

mU H -NA ; - e. .
- s

m .-W wUL
i

-GO I O P lo -
.

.m
+

- e
a-

e
*

H L & P S N
. - %

. m
-

e
-

.

F
-

+
=-=

e =

-.u
m

E M M O
m

. E I

_ g +

- -

,E L E
m w , e a

.

.

.
- =T T T T - 4 -

m.
-

-

."2 T
.

.

I S S C m . + *

_.
.

w
e

m h **
-

*Y Y N
-

-

h
=

w m e

"
S U

e

- w
=

-

m
-

-

- -

9M S = =

_ ,

w * -.,

- =
T E F "- E S

T I H 1

S LT 5
Y 0
S 5



: ! 1 fi ;* e t!p , i! i|q >.

. .
_
-

-

-

-

_ .

m _ .

_ _; _

_
e - _

.
.

m.
.
.

_.
.

-
-

m
-

-

e. _

_ _

.

_ - _
_

_

.

_
.

_

-- _

_
. _ __

-

_
_ -

. .F _
.

,.

_
. 0 .

- . -_ .
_ .. ._

_. _ . .
. - .

- .. _ .
- -

.
_-
.

- .

-
.

_

_. .

..
H
O . .E

R _T

A U . -

TU AL E E -

.-A N T G F .-.

V G A A E - _
.

I

E S D P R - - .
- _.

.
-

_

.

_.

-

.
.

-

.

. -.

.

. -

.

-
- .

.
.

.
.

.

-
.

. .
-

-
.

_. .
_ ..

.

. -
.

-.

. .
-- -

.
.

- _ -A

. . .

WN S . .
. EO E

. -

_

.
--

. I I D _.T _V A ME . -
. .

- M E .
- . -

_ .

R R T
_ .

- _
.

e. . .

.- S
- .

-NO Y .

_
FG S . _

. I N _.
. _ ..

..

SI .
.- .

EM : _

DE S ._

T M
.

-

MS . . .E .

._Y T - .
O S _S -

. -YO D S .
-

R N E _
.

_
.

1 _ -

.
.

.
.

LU _. .S
. OO S

R A _ -- R .

G L _
-T C _
.K -

N C N . . .

.

-_. OA O .
.NCB

O - .
. ..

T _
.

.
.

.

M . - _

_. _E
T

_
.

- .
_

S
. .- Y .-

S
-

.

.
-

C - - -H
-

- -A

f _
. -

- F .

- _
.

-

_O - ..,
.
.

N.
_ .

_ .

.
O
T _ _ - _

.

. I _

_
C

- _
.

.

-
.

E
- ..

.
N _ - -

.

_ _ .
_

_ N
.

_ _
O _

.
.

R
-C - -

N G O _

_ - -
.

%

O N C E
T

T I R
.

N
.

_

.
.

T _

_
_ .- .

-S E _
I

-
. -HU

O G W _ F . _

-
_

.

-

OO _ -
.

_ -

I

H L & P E .

_
.

~
.

-E E
L R . - . - .

_ .)i}.n~' I E _ .

.

.

_. . .

_
. ..c

,
T G .

_
.

-.

.
- . .

.

.

.
..

m .

.

-
.

,

_,o- ., T D
u

. . .n- M E _
. _.

_ _. - E T - .

_ w -
.

_ . .

, -

T O . _o.
- .

.
y

-
. .S N

Y 0
S 6.

! ;i ;i 1'' ji] l i I;!! i 1 i : , I: ii i1 |: ! 3 I - |



_ _ -

.
.

BASIC ELEMENTS INVOLVED

IN REVIEW 0F

A SELECTED OPERATIONAL EVENT

CP AND
SUPPORT equip,

STATION
,g AUXILIARIES

4, / e
@@::

,Sc

_= 0 .

( .

,

EOF

_



*9

FUNCTIONAL IDECISION-ACTION)

FLOW DIAGRAM -

B

SHE ET 2

1r

RE
STE AM NO MANUALLY LOAO

; MOTOR ORIVENGENERATOR LEVELS
AFW PUMPADEQUATE

YES

' t

! RETURN MOTOR
ORIVEN AFW

PUMPS TO
ST AND8 Y

1r

HAS

FAN 00L RUNNING
OW H1

SETPOINT

YES 1r

VERIFY CONTAINMENT
ISOLATION

PHASE B

1r

VERIFY AND RESET
CONTAINMENT SPRAY

SIGNAL
.

if

IS
CONT AINME NT

_

NO PRESSURE GREATER
'

THAN Hi 3 SETPOINT AhD
'F INCREASING

RETURN CONTAINMENT YES
! SPRAY PUMPS

| 70 STAND 8Y
MANUALLY LOAD'

CONTAINMENT
SPRAY PUMPS

'c
it

C

SHEET
4

_.



..

F
O

R EO RT
A UTU AL E EA N T G FV G A AEI

E S O P R
S
U
T
A
T
S

T
N
E
V
E
L
A
N
OWI

E TAI

VR
EE PR O
ND
GE
I T
SC
EE
DLE
MS
OR _

EO P
R E
LC

-NO E -

R U
TQ
NE
OS
CLA

N
O
I

T
C
N
U
F

E
L
T
I

T

T
N
E
V
E
F
O
T.

N G O E
S

O N C N
T I R O

TS E TU H W AO G O SI

H L &P U
T

o"
:

A,

. E
,' L T

_S

=" I S .

_

= T _

_

T M O<
T E N

TN S _E Y
V S
E

_

-
-

I1 l I l



_ - _______- . - _ _ _ _ _ _ _ _ _ -.____- _ _ . --. -
_ .___.

.

.

HOUSTON CONTROL ROOM DESIGN REVIEW EVALUATOR._. - _- . . . _ .. _ _ _

LIGHTING FUNCTIONAL SEQUENCE PER SELECTED OPERATIONAL EVENT SIGNATURE .. _ _ - _ ___- .._-_

& DATE__. .-- . _ +_, , _ ,

!!P M POWER CD. PAGE O F __ . _ _ - _

EVENT TITLE:__ _ _ . _._ _ ____-__. - _ _ _ _ __ REF . _ _ _

" " ' "
LIST FUNCTIONSIN SEQUENCE SYST EMS /SUBSYST EMSUMB R BY BY CODE AUTO MANUAL LOCAL COMMUN.E

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

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

,_, -- - ,---...-, .-- -.-.- - - -- - - . . . --~~~ --- - - - -

-- _ - . - - - . -*_ -m-.mme. . - -emman .. .-.e.---- -- e ie=-= we

-w .w.m - ,-i. - - = - - - m-ww- --w- ***6 -dM N9Ph

{ eso.e-w- - - % e-#w --- -w.w+ mew.'-+--+-- --=w-- +- - -'* --- *- N N --+-+" * - * + - ** '''N ""'"

- ,,.--..e-- . - - . . ,_. - -- - -- ,.- - - - - - - - - - - - ----- --- -- ----- ----- - -- -

---ee.-w- --- --- ------owee--. e-.----+.m.- ^---='s-- *--++,mme * - +-em -- '-e==--*- * = =** ' - - - * -= *- 4'- * ' ' * " " * * ' ' " * * * ' " " ' " " '"''

-,-._A . _ . -w wi,em . -- ,~ . .-.iem _.-i -4-w w+ 4m.-- -. - 4- -*-*

-m==a*n . --.u- - . weg.em. - m ass m.+, - + , - , - . _ _ - % .m , - --+,ww. eemusi--,- -. -- % e.w

w -- . - -..-.-i <g-,. -. m. ..- - ---i- no --e ww- - ex-- 4%- -==u-+w.- h = w "'-

---g--- . =-- -e % w. --+-- w-=, - = ====qwn= mee.- --em - , - e=w ---e='

h--m-m--u. ,. - -- u.~ 4- .- e-e. .- >-***-M

- = -- . - - - * --- -ms -p-- .- m - w -- , =. . w + - e-ee- - N''" "W"'

ewe.-*.-e-.mu e,- . m.m-n ,we - --- a w 4 -emm- w - - . - = - - - w -- -w.a-

--- - - . - = w e- +- eme.+-ema ee- -mm-e * *' * * '

~~ e+- e .w-r-i w ew - ..a- is. , m- . 4-.me m- ,.., we- 4-= - - N em..om = i' *-

1

e

e



. - _ - .

.

9

HOUSTON CONTROL ROOM DESIGN REVIEW EVA LU ATO R .__ _ __

LIGHTING OPERATOR TASKIDENTIFICATION AND ANALYSIS SIGN AT URE _ .._ . _

._,,,_, & D AT E _-._ . _ _ .

NY POWER CO. PA G E __-_ _.- . O F,_ _ _ _ ._

LIST OF TASKS FOR FUNCTION: _...___ _ _ _. . - - . - _ .._ _ . _ -._ __ REF

TASK TASK OBJECTIVE DESCRIPil0N TASK DECISION PERFORMED MONITORED M/M LIST EQUIPMENT REQUIRED TO

NUMBER (LIST IN SEQUENCE) ACTION FIG. # BY BY CODE COMPLETE TASK

- . - - - - - _ _ . _ . . -..... -- . - --~.. . ..-- .- -- .. - . , ----- - - --- - - - --

em_ ,._ _.,.--..w.- -summme,--mm.,- =m m--* - --- e ^- - '== -- - '-"-**'T*-**-* *"M N

- esamn-up.-, -.e =w +-d-- m.--i.m - * **-a-w---wp a* =ae ~ ""'* + * =- - * --* -

ww,.ss,.,,- ,,,- --.ri --,_, e- - e-m.c.mm.e ,m - m m- w=----m *eaw- * = = - ' - +- -*"--

m m,, . - = -., w-w.e-
en-E-.' w-- + ' * * * - = - -

%e.m ww-w - . --p+~, + + eme,<m.em- + w= -, --- - * - - --m---**m- ase-+ -- *ui w-++ w ***** " * = ' =-= +- **- " = * " ' * "* * " " " * ' * " ' ' " " *

. - . .=,-.--.m. =,e.e.- . -=*-- - ..-e = = = w-,-. --e~-we-- w --m- -e +--we>+ + +hm--m *- m -- * +--6

g-- ---- --w-+-----+.e- . em.- -- .- --- *-~.m- --,eee,. - --+w & --ww e-w - e-- ea e * * * - = ****

- - - - .- - - -- .- w-eni am-- ~ e- - --- *=mei ae-m- 4 + m-- -sex--- *w e=== a'-8'-u,e==m e+ + + - 4 *e * h*' ' " * ' - *

se-m- - - . . . -..-- -.m - --- .. -- m-.* o----.-- e- ,--- a---wi - e -w en --we .-em w -

- m. -, -e,=.me-ei=rien*a= m-,wm- e e-- -- - - - -- mwe- - * * * +w+w= * - e w ' N* * * * *

wie - w e en - - - . m. +-. -i. -- -.- .<- -eee-+ --=d=ui +-e-m,ms-o w ee+e*--* - -m- e == +- -ee-* - - -rhie= N

*e -ee-miw+essen + m --
- .y-. .-. . . - - - .,s

==muun

m unn- a--u,= n -w ----mesh e.e - A.+-w-.-mmm.-w=g. em -mm.--w* m + - -mm -- --a * -- -= =r *-* - - -N

-+m--m. ---,e.. ++-- < --e +e - m, e,e w . - . -m.== mr - -ew ege-wr--- * * -

meq*

-- - - - - - , + . =% --%.. .._. .-.im-e..
= ..," .- .,

- -- -.e

- . . _.. .. . .._ ._.._ . , , , ,. . .. , _ , _,_ . , . - . . ._ _ . ._. ~... , _ .- , _ .
-. ,. . _-.-

- - __ _ -- _ --



*,
.

DETAILED TASKIS:

DECISION ACTION DIAGRAM

(START

. g (,, _ TOR _ TLEVEL

2 (2) RWST LEVELS LESS THAN OR EQUAL TO 3 FT.

\
YES

3 (3) RASINITIATED AND REQUIRED AUTO ACTIONS HAVE

\ OCCURRED

N0

4 (4) MANUALLY ACTUATE RAS

:

5 (5) LPSI PUMPS TRIP

\/
NO

6 (6) STOP LPSI PUMPS

:

/YES
7 (7) VERIFY MINIFLOW RECIRC VALVES CLOSED

NO

8 (8) CLOSE MINIFLOW VALVES

y

m
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TASK OBJECTIVE DESCRIPTION: _ . _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ ____ . . _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _
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INPUTS REQUIRED:

IN TIAL CON ROL DEVICES PANEL
PAR AMET ERS DEVICE NOS. PANEL NOS. RANGES ACCURACBES STATUS
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3. . _ _ _ _.___ _.__ __
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5. _ ._

6. . _ _ _ ._ _

l.

8 _ _ . _ _ _ _ _ _ _.____ _ -_..___.

9 __. _ _ _ _ _ . _ _ _ _ _ __-

10. _ _ _ _ _ _ _ . _ _ _ _ _ . _ . _ _ . . _ _ _ . _ _ _ _ _

ll _ _ _. .__ _ _ . . . _ _ _ _ _ - _ _ _ ____
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LIGHTING TASK DETAILS SIGNATURE

. ,,,, ,_ & DATE

-Y9 POWER CD. PAGE OF

PANEL INTERFACE EQUIP. REQUIRED FOR TASKS OF FUNCTION NO. TITLED: REF

MONITOR / CONTROL REQUIRED LIST ASSOC. PANEL INTERF ACE DEVICES

REQ'O OTHER REQUIREMENTS
TASK NUMSER AND PARAM. WITH RESPONSE LOCA- DEVICE L O C A- (COMMUNICATIONS AND

DESCRIPTION ETER TAG NOS, UNITS RANGE ACCURACY TIME TION TYPE TION SUPPORT ACil0NS).
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OPERATIONAL SEQUENCE DIAGRAM
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