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AUDIT REPORT

HUMAN FACTORS ENGINEERING
CONTROL ROOM PRELIMINARY DESIGN ASSESSMENT AUDIT

NUCLEAR PROJECT NOs 2 {WNP-2) e
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Introduction

A human factors engineering in-progress audit of the WNP-2 centrol room was
performed at the WNP-2 site on June & through June 9, 1983, The audit was
carried out by a team from the Human Factors Engineering-Branch, (HFEZB),
Division of Human Factors Safety, assisted by consultants from Lawrence
Livermore National Laboratory (University of California), Livermore, i
California. The audit was based on the applicant s Control Room Design Review
(CRDR) Preliminary Report dated April 1983.

This report presents the results of the HFEB/consultant review of the
applicant's Preliminary Report and of our independent assessmenf of the WNP-2
control room. Parts 8, C, E, and F aré based on the applicant's Control Room
Design Review Preliminary Report dated April 1983. Parts A and D are based on
the review team's independent assessment of the WNP-2 control room. In each
part, the finding numbers are referenced to the guideline sections of
NUREG-0700: 1i.e., findings beginning with 1.-- address Control Room Workspace
human engineering discrepancies (HEDs), findings beginning with 2.-- address
Communications HEDs, etc. WNP-2 numbers in parentheses refer to the
identification system of their Preliminary Report of April 1983.

Part A describes those control room features or components that could not be
evaluated by the review team. These items must be reviewed and evaluated by
the applicant. Any identified HED: must be reported to the NRC.

Discrepancies should be corrected prior to 1icencinéi§n a schedule approved by
NRC.
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Part B is a list of those HEDs identified by the applicant which the review
team determined not to be discrepancies or for which no further applicant or
NRC action is required.

Part C is a list of those HEDs identified by the applicant for which the

proposed resolution was satisfactory but corrective actions had not been
implemented at the time of the site visit. Unless otherwise specified, review
and verification of these improvements must be completed prior to licensing.

Part D describes those HEDs which were identified by the review team during

the site visit. These HEDs must be reviewed by the applicant. Proposed
resolutions and implementation schedules must be submitted to the NRC.

Part £ describes those HEDs identified by the applicant for which the review
team does not agree with the applicant's proposed resolution or the
applicant's decision to make no correction.

Part F describes those HEDs identified by the applicant for which the proposed

resolution is satisfactory, but where implementation should be accomplished
sooner than proposed by the applicant.

Part G indexes the NRC finding numbers and WNP-2 HED numbers to Parts

A through F.
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PART A
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CONTROL ROOM PDA AUDIT

NUCLEAR PROJECT NO. 2 (WNP-2)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Part A

The following control room features or components could not be reviewed during
the June 6-9 site visit. These features and components must be reviewed and
evaluated by the applicant. Any identified HEDs must be reported to the NRC.
Discrepancies should be corrected prior to licensing on a schedule approved by
the NRC.

1.0 CONTROL ROOM WORKSPACE

FINDING

| Control room furnishings and equipment were not completely
irstalled. Adequacy of furnishings, obstacies to operator
movement, and presence of unnecessary furnishings and equipment
could not be evaluated. (4.1)*

1.2 Portions of Panel P-813 were under construction and could not de
. evaluated.

Control room sound levels could not be reviewed. (19.1.2)

1.17 Operator protective equipment, emergency storage facilities, and

compatibility of emergency gear with operators' needs to perform
operations while wearing protective equipment could not be
evaluated. (20.3.1)

1.18 Radiation monitoring equipment was not available in the control
room. (20.3.2)

1.20 Accomodations were not provided for the storage of protective
gear, spare parts, and personal belongings. (19.3.3)

1.31 Document organization and storage provisions in the control room
and at the remote shutdown panel were not in final form.

* Numbers in parenthesis refer to the WNP-2 Preliminary Report HEDs.
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3.0

5.0

7.C

ANNUNCIATOR WARNING SYSTEMS

FINDING

3.4 Audio alarm signal detection and intensity levels could not be
reviewed. (14,5.3.1)

3.9 "Reflash" capability for annunciation of a second input from a

multiple input alarm could not be reviewed.
(14.3.19, 14.5.2.1.b, 14.3.11)

DISPLAYS

5.17 System status panels were inoperative and could not be
completely evaluated.

PROCESS COMPUTERS s )

72.15 The CTSO system was not operational and could not be completely
evaluated. This includes the TDAS and GDS systems.
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o A2



AUDIT REPORT
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HUMAN FACTORS ENGINEERING
CONTROL ROOM PDA AUDIT

NUCLEAR PROJECT NO. 2 (WNP-2)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Part 8

This part lists those HEDs identified by the applicant (by finding number and
by WNP-2 Preliminary Report HED number) for which corrections have been made
and verified or where no further action by the .applicant is needed.

FINDING WNP-2 HED FINDING WNP-2 HED

1.4 3.3.3 3.2 18.3.2

1.5 3.3.1.c 3.23 14,54,

1.6 3.3.1.e - 3.24 14.5.2.4.b

1.7 3.3.1.b 3.25 14,5.4.2

1.8 3.3.2.2 3.26 14.3.3

1.9 RN ¥ 3.27 14,5.4.5

1.10 3.3.2.e 3.28 14.5.4.6

1.1 3.3.2.9 3.35 14,3.8.f

1.12 3.3.1.f 3.36 14.3.8.9

1.35 19.3.2 3.37 14.3.8.h
3.48 15.5.5.1.¢c

2.1 17.3.1 3.49 14,5.5.1.d
3.50 14.5.5.1.e

3.8 24.3.4 3.69 14,3.17

3.9 24.3.5 3.75 14.5.4.4

3.0 24.3.6

3.1 24.3.7

3.17 14.5.2.2, 14.3,18

3.20 14,5.2.3

-
a-
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Part C

This part lists those HEDs identified by the applicant (by finding number and
WNP-2 Preliminary Report HED nimber) for which the proposed correction was
satisfactory but the corrective action had not been implemented at the time of
the June site visit., Unless otherwise noted, NRC verification of these
corrections should be completed prior to licensing., Staff comments associated
with some of these HEDs.are indentified by a parenthetic number following the
finding number, These staff comments are listed at the end of this part.

F INDING . WNP-2 HED FINDING _ WNP-2 HED
1,13 24,5, 3.31 14.3.8.b
1.14 21.3.2 : 3 3.32 14.3.8.¢
1.15 (1) 3.3.1.4 . 3.33 14.3.8.4
1.16 (2) 24.5.10 3.34 14.3.8.e
1.19 (3) 19.3.1 3.38 14.3 8.1
3.39 14,3.8. ]
3.40 14,3.8.k
3.1 24,3, 3.41 14,3.8.)
3.2 24,3.2 3.42 24.3.9.a
3.3 24.3.3 3.43 24.3.9.b
3.6 14.3.20 3.44 24,3.9.c
3.7 14.3.9 3,45 24,3.9.d
3.12 24.3.8 3,46 14,3.10
3.13 (4) 14.5.2.1.2 3.47 14.3.5
3.19 (5) 18.3.1 3.5 14.5.5.2.¢
3.22 14,5.3.3 3.52 (5) 14,5.3.2
3.29 14.3.4 3.53 14.5.4,3

3.30 (6) 14,3.8.a 3.54 14,3.12
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FINDING WNP-2 HED FINDING WNP-2 HED

e e . . ———
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4.9 12.3.7.¢ 6.1 7.3.1
4,10 13.3.13 . . 6.2 6.3.8
4, 3.3.2.b 6.3 7.3.2
4,12 13.3.1.a 6.4 7.3.4
4,13 13.3.).¢ 6.5 7.3.7
4,14 13.3.3 ‘ 6.6 7.3.9
4,15 13.3.2 6.7 11.3.6
4,17 13.3.16 6.8 24.6.8
4.16 13.3.15 6.9 24.6.9
4,18 24.6.33 6.10 7.3.10

' _ 6.1 7.3.3.2
5.2 10.3.6 ' © 812 v ‘1.3.43
5.5 11.3.2 6.13 7.3.40.
5.9 © 28,7.2 6.14 . 7.3.40.
5.10 © o 28,4,3 6.15 7.3.40.
5.12 . 24,8,2 6.16 7.3.40.
5.13 10.3.5 o 6.17 7.3.40.
5.14 24.6.13 6.18 (9) 7.3.41
5,18 10.3.16 6.19 7.3.42
5.19 24.4.6 6.20 24,6.21
5,20 24.4.7 6,21 5.3.4
5,2 24,4.8 6.22 7.3.33
5,23 24.6.25 6.23 7.3.34
5,24 10.3.13 6.24 7.3.8
5,25 10.3.15 6.25 7.3.35
5,26 6.3.2 6.26 7.3.36
5,27 24.4.4 €.27 7.3.37
5,28 24,6.3 6.28 13.3.17
5,29 24.6.,22 6.29 28.6.7
5.30 (7) 11.3.7 6.30 24,6.14
5.64 (8) 12.3.2 6.3 24,616
5.65 (8) 12.3.3

- (2 -



FINDING

6.32
6.33
6.34
6.35
6.36
6.37
6.38
6.39
6.40
6.41
6.42
6.43
6.44
6.45
6.47
6.48
6.49
6.50
6.5
6.52
6.54
6.55
6.56
6.57
6.58
6.59
6.60
6.6
6.62
6.63
6.64
6.65

(10)

WNP-2 HED

24.6.17
24.6.18
24.6.19
5.3.14
7.3.3
7.3.6
7.3.38
7.3.39
11.3.8
11.3.9
11.3.10
7.3.15
7.3.16
7.3.2%
7.3.W7
7.3.18
7.3.19
24.6.10
24,6.11
7.3.13
7.3.2)
7.3.22
7.3.23
7.3.24
7.3.26
7.3.27
24.6.12
24.6.15
24.6.20
13.3.4
7.3.28
2.3.5

- -

- Y o

FINDING

6.66
6.67
6.58
6.69
6.70
6.7
6.73
6.74
6.75
6.77
6.79
6.80
6.8
6.84 (11)
6.85 (11)

7.2

8.1

8.4

8.5

8.7 (1)
8.8

8.9 (11)
8.10
8.12
8.13
8.14
8.15
8.16
8.17

WNP-2 HED

7.3.10
13.3.5
21.3.5
10.3.7
5.3.1
5.3.2
24.6.1
6.3.4
5.3.3
5.3.8
24.6.3
5.3.5 -
5.3.6
5.3.13
24.6.1

15.3.2

5.3.16.h
12.3.4.4d
24.5.6
5.3.16.1
5.3.16.3
5.3.16.1
24.5.8
13.3.10
12.3.4.2
23.3.4.b
23.3.4.c
5.3.16.4
§5.3.16.f



8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25

FINDING WNP -2 HED FINDING WNP-2 HED

5.3.16.9 8.27 5.3.19
24.6.5 . 8.8  20.6.6
24,7.5 8.29 5.3.18

5.3.10 8.30 5.3.12

5.3.11 8.49 5.3.16.b

5.3.20

5.3.22 9.2 (1) 24.5.5
24.5.2

NOTES

(1)

(2)

(3)

(4)
(5)
(6)

(7)

(8)

(9)

(10)
(1)

Legibility of illuminated status indicators should be reviewéd and
verifiec prior to licensing.

Glare and parallax should be reviewed and verified to be acceptable prior
to licensing.

See finding 1.36, Diffusers for remote shutdown panel light fixtures
should be installed prior to licensing.

To be verified during DCROR.

Review in conjunction with finding 3.22.

Applies to findings 3.30 through 3.34, and 3.38 through 3.40: <he
wording of these alarm panels does not clear1y define the meaning of the
alarm,

Pen color parameter should be noted on all recorders.

Shift turnover procedures should be reviewed and verified by the KRC
prior to licensing., A detailed review of the single indicating light
problem and potential! design solutions should be made part of the DCROR.

Verification that an administrative procedure controlling the use of
temporary labels should be provided prior to licensing.

See finding 6.108 concerning label with too narrow stroke width,

To be resclved in the DCROR.

. -



AUDIT REPORT
PART D

HUMAN FACTORS ENGINEERING
CONTROL ROOM PDA AUDIT

NUCLEAR PROJECT NO. 2 (WNP-2)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Part D - This part contains Human Engineering Discrezancies (HEDs) identified
by the review team during the site visit, These HEDs must be reviewed by the
applicant. Acceptable corrections and implementation schedules shall be
reported to NRC.

1.0 CONTROL ROOM WORKSPACE

FINDING

1.21 P-601 - The unlabeled, blank controllers on this panel should be
removed to reduce visual noise, (8314)

1.22 P-601 - The Square Root Ext}actoé.prouides no ooeraior
information., (B324)

1.23 ‘ P-001, P-100 - No procedures, nor facilities for storing
procedures, are available at the RSP, (B608)

1.24 P-830 - Some contrais and mimics on P-330 and controls on P-83]
are below the anthropometric height 'imits. (B504)

189 P-840 - The push-button status lights on the vertica: panel are
located too high (e.g., about 70-72 inches above floor level and
4i" up on vertical board). (B113)

1.26 A1l main panels - The top row of annunciator panels are 85" from
floor and are vertical; not tilted forward to provide better
visibility. (6301)

1.27 p-840, P-820, P-532, P-827, P-811, P-602 - Parallax is a

problem, Problems are found on all meters located in the lowest
position on the vertical boards of P-840 and P-820. Problems
exist on P-632 because of an indicator that is too hignh (about
72" above floor). On P-827 and P-811 heater coil meters have
problems because they are mounted too low (about 31" above
floor). On P-602 RWCU is too far up on benchboard and RECIRC
system is too low on vertical board. (8125)

. B =



FINDING

1.28

1.29

1.30

AUDIT REPORT
WNP -2
PART D

P-603 - There is glare and parallax on the RFW controllers,
Feedwater Level Turbine Control and Feedwater Turbine A and 8
Flow Control from a normal stdnding position. The operator must
bend over to avoid the problem. (B127)

P-602, P-603 - Controls requiring continuous actuation are too
low; operating position is very uncomfortable, These are the
continuous insert and withdrawal rod controls on P-603 and the
recirculation loop A and B flow controls on P-602. (8223)

P-GO1 - Glare on meters makes reading difficult. (8604)

2.0 COMMUNICATIONS

FINDING

2.2

SRO Desk - Communications to kitchen and reStroom are

inadequate. The telephone currently provided in the kitchen is
not sufficient. (8129)

3.0 ANNUNCIATOR WARNING SYSTEMS

FINDING

3.55

3.56

3.57

3.58

FP-1, FP-2, FP-3 - Annunciater tiles are not laid out in 3
consistent manner, principally between these three boards.
There are also some inconsistent layouts within panels. (B8120)

P-603 - Annunciator tiles appear to have no logical organization
within each panel and system/subsystem groups are nrot always
grouped together (e.g., CRD system on P-603). (B329)

p-840, P-820, P-300 - Split screen tiles result in 70 tiles on 8
panels and 60 tiles on 5 panels, (8302)

P-603 - Nomenclature for Control Rod Orive System on
annunciators is inconsistent: CRD System, Control Rod Orive
System, Rod Orive Control System. (8330)

Fid

-
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FINDING
3.59

3.61

3.62

3.63

3.64

4.0 CONTROLS

FINDING
4.19

4.20

AUDIT REPORT
WNP -2
PART D

On all panels - The abbreviation list (combined Standard and
Limited Use) has some dual and triple meanings. - It is poor HF
practice to have separate "limited use" abbreviations which may
duplicate "standard" atbreviations. This requires a memory
process which gets very little nractice and is therefore prone
to error. Abbreviations are not used consistently _hroughout
all control room applications (e.g., annunciators, computer
printer, procedures, labels, meter faces, ets.). (B303)

P-840 - Annunciators at the left-hand side of the panel cannot
be read from the annunciator control station at the right-hand
side of panel. (B106)

P-840 - It is too far from annunciator controls to all
annunciator panels--operators express concern that an
unidentified alarm can be acknowledged in the process of
acknowledging another alarm on this panel. Operators also want

" capability to silence without acknowledging-an alarm. (B107)

On all annunciator panels - Character height will be: 187,
.215, .250 inches. Character heights should be consistent and
meet readability guidelines.

P-820 - Some annunciator controls are cut of 2asy reach. Only
one properly placed annurciator control would be adequate for
all of panel 820. (B118) )

On all panels - Annunciator proceduces are not currently
consistent with annunciator tiles. Tiles have been updated,
procedures have not. Procedures are indexed by panel ID but the
panel does not currently display IDs. (B306)

Process computer printer keyboards are not used (except for the
linefeed key which can be used to space up paper to read last
line printed). (B207) Also see Finding 7.11. (B-206)

P-840 - Unneeded controllers are present (e.g., RHR heat
exchanger A and B cooling water pressure). (B213)

- -0
- -~

- D03 -



FINDING
4.2]

4,22

4.23

4,24

4.25

4.2€

AUDIT REPORT
WNP -2
PART D

P-820 - Valves marked CLOSE-NORM-QPEN are of two different kinds
- some are spring return to center (e.g., MAIN STM 24 INCH HOR
ISOLATION VALVE) while some agpear to be in AUTC in the NORM
position (e.g, EXHAUST HOOD A SPRAY WTG BYPASS COND). (B116)

P-601 - There are about 50 throttle control valves with sharp
edged handles and med-high spring tension that must be held "on"
for as long as 2 minutes at a time. An extension handle is
available to reduce effort. Operators think it would be good to
have extensicn handle permanently attached. (B514)

P-603 - Some Bailey Controllers have small flush pushbuttons
which are_hard to operate (e.g, P-603). (BS15)

?ég?g)- There are several b}oken bushﬁuttons.oﬁ tﬁis nane1}

P-603 - Different color buttons are used for IRM range
controls-2 red knobs {upper), 2 black knobs (lower). (8401).

0.832 - It is possible to clese both the "open" &nd “close” puss
buttons on this type of throttle vaive on P-832. (Canrtrd?
Orawirg reference W0-2802, £-512) (BSG7)

5.0 VISUAL DISPLAYS

FINDING

5.32

5.33

5.34

$.35

P-601 - Heat Exchanger Vent valve controls do not have
indicators to tell if valves are open or clcsed. Operators feel
they are needed. (8312)

P-602 - Flow Controllers, Flux Controllers, and Master
Controller deviation meters do not have (+) and (-) indications
shown on scale. (B327)

P-601 - There are two sets of seven red indicator lights with no
apparent function., (B316)

P-001 - The Square Root Extractor-on the front panel is not

- geeded by the operator. (B601)

- D4 -



5.37

5.38

5.39

5‘“0

5.4]

5.42

5.43

5.44

AUDIT REPORT
WNP -2
PART D

P-840 - Numbers on the controller (0-100) have no units (e.q.,
open). Operators "think" that 0 is closed, 100 is open. (B105

P-840 - A temporary iabel indicates this is a valve position
controller. The scale (0-100) is unmarked, and the thumbwheel
is not labeled raise/lower, increase/decrease, open/close, etc.
(8112)

There are many meters with non-recommended major scale
divisions, such as:

0-30, 60, 90, 120

0-40, 80, 120, 160

0-25; 50, 75, 1w, 125 (BS511)
There are many meters with non-recommended minor unmarked scale
subdivisions, such as:

12.5, 4.5

?.g}g;nor marks when major marks are 0, 1.5, 3.0, and 4.5

8

P.60) - The meter scale on the Fuel Zone Monitor indicator is
labeled in increments of-40 inches. (B313)

P-602 - Recirc. Pump Recorders use red and black pens
inconsistertly:
Temp - Red Pump A
- Black Pumg B
Filow - Red Leop B
« Black Pump A (B326)

A1l panels - Normal/abnormal operating ranges are not available
or in?icators. and ranges that are installed are temporary.
(8128

P-602 - Inconsistent indicator type and color coding exists for

Flow Control Valve motion inhibit interlock indicator lights - A
is amber, B is white "Sealed In". Other "Sealed In" lights are

amber. (B8325)

P-820 - There is no difference between push button/non-push
button status lights (e.g., SW system push button status lights,
non-push button status lights on condenser vacuum control
benchboard.,) (8117)

- - -
" -

- B8 =



AUDIT REPORT
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P-851 - This panel is incomplete; status panels are not

identif ied.

Confusion exists as to what i§ monitored. Péanel labels su?gest
that only instrument lines are monitored, but operators believe
:hat §his panel will monitor all containment penetraticns.

B81:9

P-603 - There is no way to tell push buttons vs. indicator
lights on Rod Worth Minimizer and Rod Monitor control
subpanels. (B8328)

P-672 - Two dissimilar scales on recorder 0G-FR620 are log
scales, and the paper does not match either scale. (8121)

-

P-672 and other back panels have unlabeled réédrdérs, dual pen‘
recorders with pens not identified, and recorder paper not
. matching recorder scales. (8122)

P-820 - The Generator Monitor Temp recorder (GEN TR-144) has two
scales: 0-300 T/TC and 0-300 RTD. Each has 50, 100, 150, 200,
250 subdivisions, One is _non-linear and does not match the
other, Faper is printed to match only one. (BS508)

There are many recorders which do not have units printed on the
recorder scales, such as: RSPV Monitor recorders A and B;
Recirc. Pump Suction Temp and Flow. (8513)

6.0 LABELS AND LOCATION AIDS

FINDING

6.87 P-821 - There are labels missing and incorrect on both A and B
MS line pressure, MSIV leakage, and line heater temperature.
(B219)

P-601 - There are two sets of four unlabeled recorders., (8315)

There are many unlabeled pz2:els of Cut of Service status
indicators with labeled tiles. Letter size is 1/16 x 1/8",
readable at up to 4' to 5'. Stroke width is less than 1/32".
These are located on main board and back panels. (None are
- Eougd ?n panels-on P-602, P-825, P-831, P-822, and P-812).
B-516 i







AUDIT REPORT

WNP -2
PART D
FINDING

6.102 P-001 - The RPV level meter has an incorrect label. (B8607)

6.103 P-840 - Label is misspelled.--"Grand" should be "Gland." (B8111)

6.104 P-820, P-840 - Component labels for the Containment Instrument
Air systems A and 8 are not identical. (B114)

6.105 P-A03 - The position letters on the joy stick labels are not
placed consistently. (B402)

6.106 P-603 - The IRM Range Bypass joy sticks are not
placed consistently. (B8403) .

6.107 P-601 - ADS Division nomenclature uses both Arabic and Roman

_numerals. Roman numerals should be avoided. (B317)

6.108 A1l panels - Subsystem/functional grouping labels have line
width to character height ratio greater than 1:10. (8408)

6.109 P-100 - There is no demarcation or color padding around
annunciator controls,. {(B6035)

6.110 9.001 - Transfer switches are not included within the
demarcztion lines of associated controls. (B602)

6.1 On all panels - Mimic color coding appears to de inconsistent:
Red--emergency power and emergency flow path Green--normal
power, but secondary flow path Blue--power distribution, but
normal fluid and air flow path. (B8408)

6.112 P-60)1 - There are no arrows on RHR-B mimics to show direction of

flow. (B311)

7.0 PROCESS COMPUTERS

FINDING

IS Moderate glare is present on CRTs. Lowering CRTs as proposed
will probably make- this-worse because standing or even sitting
- gperators may need to tilt CRT back for convenient viewing.
(8203) g




FINDING
7.4

7.7

7.8

7.8

/.19

7.11

7128

7.13

7.14

AUDIT REPORT
WNP -2
PART D

CRT brightness and contrast controls are in a locked compartment
and not available to operators. (B8210) ol

- > " -
- .

CRT displays are on moveable mounts. Present height is satis-
factory for stand-up operation but requires about a 90 degree
turn from console to view CRTs. CRTs also block STA

line-of -sight to boards. Lowering CRTs will result in a
readability problem. Mzjor problem is that alarm CRT be visible
from P-603 operating position--this is a greater than 90 degree
turn for the operator. (B102) . .

~ No page total is entered on each page of multipage alarm CRT

display. (B205)

This CRT is/can be used to call up specific “operator logs" of
up to 15 analog points each. However, a hard copy print of this
CRT page cannot be obtained. (5103)

No instructions for reloading paper and ribbon are attached to
printers. (B8211)

orintcut on demand typer is 1ilegitle. (B101)

The print head covers the first part of the last printed line,
which contains only the alarm time information. The operator
can use the keyboard lincfeed key to space up the paper in order
to see. (B206)

Not all annunciator alarms are included in process computer
alarm printout. (B8209)

There is no provision for alarm printout by alarm group by
operator request. (B208)

Alarm typer/CRT messages do not appear to have one-to-one
correlations with specific annunciator tiles nor contain the
information presented in the illuminated annunciator tile.
(B104) ‘ o
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D8.0 PANEL LAYOUT

FINDING
8.31

8.32

8.33

8.37

8.38

8.39

8.40

P-840 - Uncertainty exists in the operator's mind as to whether
label "RFW TURB A DISCH delta P" refers to only Turbine A or tc
both ;urbines. There is no Turbine B Disch delta P display.
(8109

P-601 - Safety Relief Valve Controls have no logical functional
arrangement (e.g., relief setting level or valve type). (8322)

P-820 - Displays are not arranged logically as temperatures and
pressures .are intermixe¢. Some displays (main steam line
temperatures A B C D) do not appear to be needed on.this panel
and probably belong on panel P-601 with the MSLV controls.-- The
Turbine Differential Gap Test and Alarm Units are not used by
operators. (B8115)

P-820 - The benchboard needs demarcation. (8212)
P-220 - This panel needs—demarcation. (B8214)

P«6C1 - There ic on inconsistent left,/~ignt, top/boitom arrange-
ment., RHR-C is on the left, RHR-B is on the right. RHR pump
overload, annunciators are raversed with B left and C right,

RHR nump trip, annunciators have B on top and £ or bottom. RER
system label says RHR B/C System, but C group i$ on the left and
B group is on the right. (B309)

P-820 - In the proposed arrangement of annunciator board B1, RCC
water annunciators for System A are above those for B and spray
pond A anninciators are to the left of those for B, which is
inconsistent. (B221)

P-840 - The lower level on vertical meters for System A is not
identical with RFW system 8 meters. The System A meters snould
be identical with the System B meters. (8108)

P-603 - There is mirror imaging of SRM and [RM detector
position. (B40S5)

P-811, P-827 - There are sets of 6 meters in a row without space
or demarcation. (B8501)

- Di0 -
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8.43

8.44

8.45
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P-811, P-827 - There are sets of 7 Bailey controllers in a row
without space or demarcation. (These will be re-arranged when

Ho level and 0p level recorders are installed to replace 2
that are not used). (B502)

P-814 - There are 2 rows of 13 meters each without space or
demarcation. (B8503)

P-800 - This panel has more than 5 diesel generator meters in a
column without a space or demarcation. (B216)

P.820 - There are more than 5 meters in a row on panel without
spacing or demarcation. (B217) .

P-826 - There is mirror imaging of control room HVAC and

. Critical SWGR/HVAC controls on this panel. .(8123)

9,0 CONTROL-DISPLAY INTEGRATION

FINDING

2.4

9.6

9.7

9.8

P-832 - There are many throttling type valve contrels for
shich there is no indication of valve pcsition, (R506)

P.g42 - There is a confusing discrepancy between controller
scale and meter scales on the CW Inlet Plenum Level Indicator
and Controller. (82509)

P-601 - RCIC Isolation Valve (F063) Annunciator, Warmup Valve
(FO76) Annunciator, lsol Valve Vac Break (F086) Annunciator are
more than 10' to the left of valve controls. (B319)

P-840 - A string of 2-2-3-3-3 meters--all labeled Heater Shell
Pressures--have no apparent use to operators. Controls for
these heaters are on back panel T(P-832). Also see Finding
8.47, which noted that the numerical sequence for these heaters
is right to left. (8110)

P-603 - Controls and displays are criss-crossed for APRM BYPASS
and FLOW UNIT BYPASS systems A and C. (B404)

’ 2 LN -
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HUMAN FACTORS ENGINEERING
CONTROL ROOM PDA AUDIT

NUCLEAR PROJECT NO. 2 (WNP-2)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Part £ - This part contains a list of items for which the proposad resolution

s unsatisfactory.

The applicant must propose a satisfactory resolution with

implementation schedule. Any completion date deferred beyond loading fue!
must be justified and an acceptable interim correction and implementation

schedule proposed.

1.0 CONTROL ROOM WORKSPACE

FINDING
1.32 Procedure Storage, Availability, and Identification- (16.3.1)

a. Procedure binders could be more explicitly labeled,
specifying the constituent procedures by number,
Response: Binders are presently labelad by volume number
and function (i.e., Administrative Procedures, Abnormal
Procedures,
Emergency Procedures, etc.). The need for additional
labeiing will be hased on operational experience. No
action reguired.
Comment: This should be addressed in the OCROK.

b. A table of contents is provided only in the first book of

Fid

earh volume of procedures.

Response: A controiled procedure index is available
separate from the Plant Procedures Manual for operator
access. The inclusion of a table of contents for the first
book of each volume is an additional operator aid.
Expansion to each book is not necessary. No action
required.

Comment: HED correction or additional justification should
be provided prior to licensing.
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Most vertical panels nhave both controls and indicators mounted
outside of recommended heigr. ranges (see Tabls 3-2). (3.3.2)
Annunciator response controls ‘are located below lower
recommended height ranges. (3.3.2.f)

Response: Reviews of all vertical panels were performed based
on frequency of operation, need for precision control and
readout, and safety implication of the device. The following
areas were found to be of concern:

Annunciator response controls make up the majority of the lower
guideline concerns. These were reviewed with General Physics
Corp. Human Factors personnel. Most panels have little
available room to relocate the controls within anthropometric
limits and, if done, would not be at a consistent height.
Relocation would mix them within control areas, reducing their
visibility and possibly adding to operator confusion. As they
are, most are consistent in height and location. Color padding
is planned for all annunciator response controls to improve

. visibility. No further action required. (3.3.2.f)

Comment: Control shapes and color padding should be identical
to treatment planned for primary operating area annunciator
controls.,

See Finding 3.71, .

3.0 ANNUNCIATOR WARNING SYSTEMS

FINDING

3.65

- QJ'\Eer‘la. e e

The divided a'arm windows (previously mentioned as being
difficult to read) are also too smail to command attention in
such a large control room, (14,3.14)

Response: Vertical panels alarm windows are split windows
presently using 0.125-inch character heights with a maximum of
six lines of description, New specifications call for a
0.187-inch character height using a maximum of four lines of
description. P601, P602, and P603 benchboards windows are
single windows using 0.187-inch character heights., These are
being increased to a 0.25-inch character height. Potential for
increasing the 0.187-inch character height for the split windows
on P800, P820, and P840 benchboards is presently under review.
New windows will be installed prior to fuel load. Along with
improved wording and items 14.3.4 and 14.3.5, above, no further
action is required.

Comment: The response does not answer the detectability

.
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3.66 The following aspects of annunciator window grouping could be
improved: (14.3.1)
Panel 601 The division between the leak detection and RHR 8/C
alarms on box A2 could be more logically defined.

The leak detection Division II alarms are divided
between boxes A2 and Al2.

“RHR PUMP B ROOM WATER LEVEL HIGH" panel 601-A2 window
2-8 should be moved to a position adjacent to the other
RHR B8/C alarms.

RCIC alarms "RCIC TO RHR B STEAM TRAP HIGH LEVEL" and
“RCIC TO RHR AB STEAM TRAF HIGH LEVEL," panel 801- A2
windows 5-3 and 6-3 should be moved w1th the other RCIC
a}arms. RCIC alarm 602-A4 window 4-1 is also out of
place.

Response: Leak detection and RHR B/C alarms have been grouped
y system to the extent panel configuration and space allowed.
Further rearrangement would not enhance group recognition
sufficiently to be cost effective. No action required.

Syetem 2larmg, such as RHR,_ADS, and LPCS, are of primary
importance, and emphasis was p'aced on their location adjacent te
relater system controals.  Leak detection alarms were considered
secondary in imecrtarce and aere grouped to the extent availaole
space allcwed., No action required.

Resolution 2s to the locatior. for window AZ-2.E will be noted in
the Fina® Report,

RCTC to RHMX st2am tiep aiarme were located on AZ and A4 per
Operations request. These alarms could be grouped with 2ither
system, but operators related them to the steam concensing mode of
RHR, No action required.

Comment: Resolution should be provided prior to licensing.

3.67 The RHR alarms for system A are not located in a similar
arrangement to those for system B. (14,3.2)

Response: RHR system A and systems B and C are powered Dy
electrical Divisions 1 and 2, respectively. RHR systems B and C
share some common trips and unique alarms, while RHR A system
shares some common trips and alarms with the LPCS system,
Differences between the systems make similar arrangements
impossible. No action required.

foﬁment Further analysxs and possvb1e resolution of this HED is
needed prior to licensing.

T
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The annunciator windows installed at the time of the survey ire
d*fficult to read even when standing directly in front of the
panel. The use of split winddws (two annunciators per window)
further compounds this problem, (14.3.6)

Response: Vertical panels alarm windows are split windows
presently using 0,125-inch character heights with a maximum of
six lines of description. New specifications call for a
0.187-inch character height using 2 maximum of four lines of
description. P601, P602, and P603 benchboards windows are
single windows using 0.187-inch character heights. These are
being increased to a 0.25-inch character height, Potential for
increasing the 0.187-inch character height for the split windows
on P800, P820, and P840 benchboards is presently under review.
New windows will be installed prior to fuel load. Along with
improved wording and items 14.3.4 and 14.3.5, avove, no further
action is required. . : ohi i .

Comment: Character height should subtend a minimum visual angle

_ of 15 minutes, or 0,004 x viewing distance. % 0.187 inch

character height results in a maximum viewing distance (for
legibility) of less than 4 feet. Viewing distances will be
greater than that.

Controi sets should have the s2m2 arrangement ard reiative
location at different work stations. ODeviations notled are:
(14.5.5.2.2)

P& Arranged on vertical section of benchboara rather then
horizontal area along panei 2dge. Located on right
side of panel rather than center,

P820 Located cn laft side of panel rather than center.

P840 Lecated on right side of panel rather than center, very
close to P820 contrcls. Operators have responded
erroneously to the opposite panel controls due to their
closeness.

Fire

Panels Sequence of controls for panels 1 and 2 is
"ACK/Test/Reset" instead ¢, "ACK/Reset/Test" as used
throughout the control room. Panel 3 only has "ACK"
and “Test" controls, no "Reset" control exists.

it
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2.70
Cont'd

P8S1

Back
Vertical
Panels

Response:
P60

P820

FiJ
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System status monitoring panels SD-1, 2, and 3 are
being deleted due to RG-1,47 redesign. The new SRV
acoustic monitoring system subpanels will replace SD-1
and SD-2., This leaves the Division I and Division II
annunciator panels and associated controls in a
configuration that places the Division I Controls
closer to the Division Il Panel than the Division II
Controls and separated by the new acoustic monitoring
system subpanels,

Control locations are generally below anthropometric
limits and are not all consistent in location,

No horizontal room is available on the front panel edge
to provide for location and arrangement consistency
without affecting panel configuration and control
symmetry. Vertical orientation was selected as the
only plausible alternative without-significant
relocation changes.

The existing set was relocated to the horizontal
portion of the vane! and arranged in a vertical
alignment with the Acknowledge Control at the edge of
the panel %o ailow Quick and easy operator access. No
further action required.

A redundanrt set will pe pruvided due to the length of
the panel to improve visibility ¢f the annunciator
windows from the Acknowledge Control, See attached
cortrol location drawings. A second test control is
not required. One test pusnbuticn per panel is
corsidered e¢dequate. Implementation will be after fuel
load and based on resolution of item 14.5.5.1.a,

above. Implementation schedule will be noted in the
Final Report.

The response controls will be relocated to the

center of the panel, along with the panel edge for
consistency. See attached layout drawing, Besides
improving alarm visibility, controls for P820 and P840
were placed too close together confusing operators as
to which set of response controls to initiate. The
proposed relocation will improve both annunciator
readability from the Acknowledge Control and avoid
confusion with the P840 controls. Impiementation will
be after fuel load and based on resolution of item
14,5.5.1.a, above. Implementation schedule will be
noted in the Final Report.
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FINDING
3.70 P840 A redundant set of respoase controls will be
Cont'd provided near the RFW systems to increase visibility of

annunciator windows &nd to increase opérator access and
response to RFW alarms from P603 without having to
leave the P603 area. See attached laytut drawings. A
second test control is not required. One test
pushbutton per panel is considered adequate.
Implementation will be after fuel load and based on
resolution of item 14.5.5.1.a, above. Implementation
schedule will be noted in the Final Report.

Fire
Panels The controls for panels 1 and 2 will be resequenced to
an "ACK/Reset/Test" sequente prior to fuel load.

Addition of a reset control for panel 3 is not
required, Alarms are suypervisory only and not "fire"
alarm trips. Panel 3 presently has an automatic reset
circuit design. Operational experience does not
presently werrant the major circuit changes necessary
to incorporate a manual reset control over the present
automatic system. No action required.

P851 Response controls have been rearrangad per the attached
drawing. This provided contrast and grouping
recagnition between Division I and Division II
annuncistor paneis ane recponse controls. No further
action required,

Back
vertical
Panels See item (3.2.2.f) for response. (Finding 1.24)
Most vertical panels have hoth contrcls and indicators

mounted outside of recommended height ranges (see Table
3-2). (3.3.2)

Reviews cf all vertical panels were performed based on
frequency of operation, need for precision control and
readout, and safety implication of the device.

See Finding

Comment :

- P601. Redundant set of controls should be installed prior to
licensing.
- P820 and 840 should be resolved prior to licensing.
- The Fire Control Panels HED resolution is acceptable.
P851 HED resolution is acceptable.
. Back vertical-Panels - see Finding 1,34,
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Control coding techniques for easy recognition of controls should
be used. Recommended techniques are color, color shading,
demarcation, and shape. (14.5.5.2.%)

Controls are not distinguishable in shape.
Color coding is inconsistent.

24 controls have black pushbuttons with silver collars.

61 controls have silver pushbuttons with silver collars.

One control has a silver pushbutton with a yellow collar.
The fire control panels use "red* escutcheon plates for the
“ACK* control rather than black, and the shutdown panel P100
kas no escutcheon plates.

Resgonse:

Shape: White mushroom heads will be installed prior to fuel
load on Acknowledge Controls on the main benchboards.
Placement of additional mushroom heads on-vertical panels will
be based on operational experience and noted in the Final
Report.

Control Calor: Silver pushbuttons will be used except for

the Shutdown Panel P100, fire panels, and P851; these will use
black. Locking ring ana escutcheon colors will be consistent with
other plant contrals, Since the fire panels and P851 form one
panel area (row) and ail controls are consistently black and are
about the only controls on these panels, no confliicts or convucion
is expected. The same rational applies tc panel P1CO. These
corrections will be completed after fuel load and noted in the
Final Renort.

Color Paddirg: To provide contrast and improved visibility, colos
padding will be applied around the annunciator response conirais
prior to fuel load.

Comment:

Shape: The use of mushroom heads should be made consistent
throughout the ccntrol room prior to licensing.

Control Color: Should be completed prior to licensing.

Color Padding: Acceptable - Should be reviewed and verified prior
to licensing.
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4.31
Cont'd

5.0 VISUAL
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Comment: On P820, the response description does not match the
switches on the panel and snculd be resolved prior to licensing.
The oval-handled reset switches on P603 are acceptable.

DISPLAY

FINDING
5.8

5.51

The operator is directed by the scram procedure to verify rod
insertion using the RSCS display (not yet installed), which
consists of a matrix of red indicating lights. It is conceivable
that one cr more rods not inserted might not be noticed in a
time-ciitical, stressful situation if the operator must rely upon
this display. (24.7.1)

Response: The Graphic Display System format provides for quick
verification of rod insertion. A single Rod Insertion
color-filled square will idantify all rods in (green) or all rods
not in (red). Also, computer printouts of rod position are
available. No action required.

Comment: The response does not resolve the HED (i.e., operator
direction to use the RSCS display).

Steps 1.2 of PPM 5.1.3 and £.2 of PPM 5.3.1 direct the operator to
prevent ADS actuatica by repeatedly pres;ing the timer reset
brttons. No indication is available to the operator by which he
can verify that the logic nas been reset. (24.4.5)

Respense: Emergency procedures have been mcdified to read "resei

every ninety seconds" to qualify the term “repeatedly.” Need for

further action will pe d«sed on operaticral training and simuiator
experience, Mo further action required at this time.

Comment: The response does not address the question of
verification that reset has been accomplished.

Indicators and recorders should be scaled in units which directly
relate to system operation. The following inconsistencies were
noted: (10.3.4)

a. The containment instrument air differential pressure indicator
on panel 840 is scaled in psig rather than psid.

b. The circulating water plenum level indicators on panel 840 are
scaled in feet elevation (referenced to sea level). A level
referenced to the bottom of the plenum would be preferred (as
on the spray pond pit level indicators).

-
-
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Cont'd

9.5¢2

5.53
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c. LPRM indicators in the four rod display on panel 603 are
csaled in "% heat flux." Usually, these indicators are
actually scaled in watts/cm2, ' '

d. The SLC tank “level™ indicator onm panel 603 is scaled in
"gallons" (volume).

a. Some feedwater heater shell pressure indicators on panel 840
are scaled in psig, while others are scaled to psia.

£. The condenser vacuum indicators on panel 820 are scaled in
"in. Hg absolute;" whereas, alarm points and action levels
relative to condenser vacuum are normally specified in “in. Hg
vacuum,"

g. The recombiner differential pressure indications on
panel 672 are scaled in "inches." The labels should more
correctly specify "inches H0."

h. The tower makeup flow recorder on panel 824 is scaled in
percent. Indication of the actual flow, in gallons per
minute, may be more useful.

Response: Item 10.3.4.a is a pressure 4isplay. The legend plate
wording " P" is incorrect and will be corrected prior to fuel
load. Items 10.3.4.5, f, g, and h will ba corrected prior to fuel
load. Item (8) is correct as is. Low and high pressure feedwater
neaters have different pressure range requirements. The "PSIA"
indicators are grouped apart from the "PSIG" indicatours such that
display conflict should be minimal. Resolution to items 10.3.4.¢c
and d wiil be noted in the Final Report.

Comment: Items ¢ and d should be resolved and corrected prior to
Ticensing. Items a, h, e, f, g, h are acceptable but should be
verified prior to licensing.

?gg 2nd)LPCS pump discharge pressures are not instrumented.
. .]

Response: Emergency procedures for WNP-2 do not require RHR and
LPCS pump discharge pressure displays. No action required.

Comment: This item should be addressed as part of the DCRDR Task
Analysis.

There is currently no way of definitely determining when the RHR
shutdown cooling interlock has cleared, other than attempting to
line up the system. - A permissive light may be useful in this
apq]ication._ (24.7%§)
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FINDING

5.53 Response: RPV pressure recorders, adjacent to the RHR

Cont'd systems on penel P601, are available to the operator to determine
when pressure is below the interlock point. Addition of
annunciator alarms or indicating iight would not further enhance
the operator's ability to perform. Possible addition of scale set
point additions or color banding will be reviewed per item 10.3.1
response. (Finding 5.62) No action required.

Comment: This item should be addressed as part of the DCRDOR task
analysis.

5.54 l.abels on recorder sca'es specifying units of measurement and
labels on centroller scales specifying scale multipliers are often
small and difficu't to read. (10.3.9?

Response: A review of indicator scales was completed for
reaEiEility. In general, font size variations did not prove
distracting and existing font size appeared adeguate for
visibility. No action required.

Comment: Font sizes should be checked against the readability
guidelines of Section 6.5.1.3 of NUREG-0700.

5,55 Nonstandard numerical prog;ggsions were noted on many
instruments, (10.3.18)

Response: A review was completed of all indicators and recorder
scales in the control room. See 1tem 10.3.17 finding £.50 for
response. Most of the remaining scales use major progression
steps of threa, with two submajor and twelve minor lines, or are
nonlinear due to hardware design. Readability and extrapolation
were found 2§ adequate on these scales. No further action
required.

Comwent: The response does not justify the no further action
decisicr.

5.56 Many instruments are scaled with more than the recommended nine
intermediate graduations between numbered divisions. (10.3.17)

Response: # review was completed of all indicator and recorcer
scales in the control room. Seventeen scales were found
inadequate and require changeout, and four will be deletad prior
to fuel lcad. Extrapolation capzbility and readability were found
adequata on all other scales. No further action required.

Comment: The response does not justify the no further action

= m——
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The scales of the wide range and fuel zone RPV water level recorders
have greater than the reccmmended number of graduations between
numbered subdivisions. (24.6.28)

Response: A new fuel zone scale will be installed prior to fuel
Toad. The wide-range scale is acceptable as is. No further action
required.

Comment: The wide-range scale shou'd be corrected prior to licensing.

—— e

Color coding might be used to differentiate scales on dual-range
recorders, such as the turbine-generator temperature recorders on
panel 820. (10.3.19)

Response: Color banding and setpoint identification coding will be
initiated after fuel load when sufficient cperational experience has
been obtained. Resolution will be noted in-the Firal Report.

Comment: The response does not appear to address the HED.

Parallax was noted on the following indicators; (10.3.3)

RCIC controller, panel 001

Horizontal indicators on panel 800

Lowest row of indicators on panels 820 and 840

Response: An eight-inch platform was installed in front of POU] to
provide the operator improved access and visibility to the displays
and controller. Residual parallax on this panel is considered
minimal. Color banding and setpoint additions, as noted in item
10.3.1 (Finding 5.62) response, above, will minimize the parallax on
panels P800, P820, and P840. No further action required.

Comment: Parallax problems need a positive response. Color banding

may not be visible on low-range indicators on P820, 840, Horizontal
indicators on P800 are acceptable.

Recorder scale numerals or graduation marks can be obscured by the
recorder pointer in the following instruments: (10.3.11)
Post-accident monitors, panel 60)

Recirculation flow recorder, panel 602

Computer trend recorders, pangls 602 apq 603

Core pressure drop and flow recorder, panel 603

- EW4 -
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Nuclear instrumentation recorders, panel 603

Hydrogen analyzer recorder, paneﬁ 672

Prefilter inlet temperature recorder, panel 672

Absorber outlet flow recorder, panel 672

Dessicant dryer temperature recorders, panel 672

Generator voltage, frequency, and megawatt recorders, panel 800
Differential pressure recorders, panel 812

Containment ‘pressure, suppression chamber temperature, and
suppression chamber level/pressure recorders, panel 814

Generator temperature recorder, panel 820
Tower makeup flow recorder, panel 824
Chlorine recorders, panel 826

Blowdown flow recorder, panel 840

Response: A review was completed of the listed recorders. Those
recorders considered essential (i.e., Post-Accident Monitors) have
backup indicators for monitoring and process control. Quick
response readability and/or exactness are not required for the
other recorders., Readabilty is considered adequate on the above
listed recorders. No action required.

Comment: Response does not justify no action decision.

Indicator scales have generally not been marked or color coded to
indicate normal and abnormal ranges. (10.3.1)

Response: Color banding and trip setpoint additions will be
applied past fuel load when application guidelines and operational
experience have been obtained. Resolutions will be noted in the
Final Report.

Comment: Temporary markings should be in place prior to
Ticensing, with permanent markings to be based on operational
experience.

a
i

- E15 - .



FINDING
5.63

5.66

5.67

5.69

AUDIT REPORT
WNP -2
PART E

Alarm points and operating limits are not identified on recorder
scales. (11.3.3)

.

Response: See item 10.3.1 (Finding 5.62) for response.

Color banding and trip setpoint additions will be applied past
fuel load when application guidelines and operational experience
have been obtained. Resolutions will be noted in the Final Report.

Comment: See Finding'5.62 comment.

The scale of the HPCS pressure indicator does not conform to
recommended standards. (24.6.29)

Response: A review was completed of all indicator ang recorder
scales in the control room. Seventeen scales were found .
inadequate and require changeout, and four will be deleted prior
to fuel lcad. Extrapolation capability and readability were found
??gqgagg)on all other scales. No further action required.

A review was completed of all indicators and recorder scales in
the control room. See item 10.3.17 for response. Most of the
remaining scales use major_progression steps of three, with two

. submajor and twelve minor lines, or are nonlinear due to hardware

design. Readability and extrapolation were found as adequate on
these scales. No further action required. (10.3.18)

Comment: See findings 5.55 and 5.56.

The IRM/APRM recorder selector switches incorporate a center "0
position (off) which appears to have no functional value. While
its existance would not seem to be detrimental to plant operation,
it remains an unnecessary provision. The utility should,
therefore, consider deleting this function. (24.7.7)

Response: Resolution will be noted in the Final Report.

Ccmment: Resolution should be accomplished prior to licensing.

Several steps include a cautionary statement prescribing RPV
depressurization below 57 psig unless certain conditions are
satisfied. This value would be aifficult to discern using
existing hardwired instruments, since the wide range level
recorde;s and indicator are scaled in graduations of 20 psiag.
(24.4.9
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Response: GDS displays and computer peripherals are available to

the operator with the required accuracy. Need for further action
will be based on op2rational trdining and simuTator experience.
No further action required at this time.

Comment: Response does not address the HED. GDS/Computer

displays do not resolve problems of this type.

The following parameter values identified in the task analyses
would be difficult to discern using installed instrumentation, as
the ins.rument scales cannot practically be read to the specified
1150 gpm HPCS flow (PPM 2.4.4, Step C.8)

200 gpm standby service water. flow (PPM 2.4.5, Stpe D.2)

145 psig RPV pressure (PPM 5,3.4, Step B.1)

RPV pressure 76 psig above suppression chamber pressure (PPM

RPV pressure 96 psig zbove suppression chamber pressure (PPM

RPY pressure 238 psig above suppression chamber pressure (PPM

8% reactor power (PPM 5,3.7, Note 1)

Response: GDS displays and computer peripherals are available to
the operator with the required accuracy. Need for further action
will be based on operational training and simulator experience.
No further action required at this time.

Comment: Response does not address the HED. See finding 5.69.

FINDING
5.69
Cont'd
5.70
accuracy: (24.4.10)
5.3.5, Step F.1)
5.3.5, Step F.2)
5.3.6, Step C.1)
6.0 LABELS AND LOCATION AIDS
FINDING
6.53

The WNP-2 standard list of abbreviations for control room labels
does not include the following terms: (7.3.14)

Reactor Building, abbreviated as "REAC BLDG" an¢ "RB" on panel
602, "REACTOR BLOG" and "REAC BLDG" on panel 812,

Radwaste Building, abbreviated as "RDWST BLDG" on panel 812 and
"RBW BLG" on panel 825.

- E17 -
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The feedwater heater pressure indicators on panel 840 are arranged
in a right-to-left numerical sequence. (5.3.16.e)

Response: Feedwater heater arrangement is presently from high
pressure heaters to low pressure heaters (left to right). This
arrangement is preferred by operations. No action required.

Comment: (See Finding 9.7).
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HUMAN FACTORS ENGINEERING
CONTROL ROOM PDA AUDIT

NUCLEAR PROJECT NO, 2 (WNP-2)
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Part F - This part contains a list of items for wnich the proposed resolution
Ts satisfactory, but the implementation schedule is not satisfactory. The
resolution must be implemented prior to licensing.

1.0 CONTROL ROOM WORKSPACE

FINDING
1.36 Some glare was evident on the following indicators: (10.3.2)
Upper indicators on panels 001 ard 100
Recirculation Controller Meters, panel 6Q2
Top row of indicators on panel 800
Lowest row of indicators on panels 820 and 340
Vibration monitors, panel 840
Upper indicators and controllers on panel 813
Response: Diffusers will be installed on the lamp fixtures
relative to panels POO1 and P100 during the first refueling
outage. Glare on the other panels is considered minimal. No
further action required.

Comment: Diffusers at the remote shutdown panel shouli be
installed prior to licensing.

3,0 ANNUNCIATOR WARNING SYSTEMS

FINDING

3.18 Cleared alarm auditory signals should have a dedicated,
distinctive, audible signal which should be of finite duration.
(14.5.2.4.a)

‘l
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FINDING

3.18
Cont'd

.78

3.74

3.76
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Response: No duration control exists. To provide duration
control for the "Clear" tone, the audio response circuits in each
annunciator contral card would feed to be modified. This would be
a major change and possibly schedule impacting. An alternative is
to modify the Reset controls to allow the operator to silence the
“Clear" tone from any set of response controls in the primary
operating area. Resetting the flashing "Clear" light would only
be allowed at the specific panel. Thus, the reset “"Clear" circuit
would be identical to the acknowledge "Alert" circuit noted in
item 14.5.3, below. This would provide the operators the added
advantage of consistency of control function and control over the
audible "Clear" tone., Implementation will be after fuel lo2d, and
upon resolution of item 14.5.5.1.a, an Implementation Schedule
will be noted i1n the Final Report.

Comment: See Finding 3.79 far further information. _

Annunciator Procedures (16.3.5)

é. Nonstandard abbreviations are used in the text of annunciator
procedures.

b. Some nonmenclature inconsistencies are apparent in the
annunciator procedures. .

e, Aspects of the content of annunciator procedures are not in
compliance with recommended criteria.

Response: Resolution will be noted in the Final Report.

Comment: Procedures should be corrected prior to licensing.

Lit annunciator windows are distinguishable from extinguished
ones, but the as-installed amber windows are virtually
indistinguishable from white windows. (14.3.13)

Response: Amber and white windows do not have adequate contrast
when Tit. Color lamp boots and several types of colored film are
being tried. Resolution will be noted in the Final Report.
Comment: This HED should be resolved prior to licensing.

The annunciator windows on the fire control panels (although not
evaluated as part of this survey) are extremely di “ficult to read
due to the small letter size and the low height of some of the
windows. (14.3.7)

Response: Resolutian will be provided in the Final Report.

Comment: This HED should be resolved prior to licensing.
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3.77

3.79

3.80
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The operator should be able to read all the annunciator windows
from the position at the work station.where the acknowledge
control is located. (14.5.4.7)

Response: Panels P601, P840, P820, and P800 are not in compliance.
Kaaéfion and relocation changes of response controls noted in item
14.5.5.2, below, and changes in character heights noted in item
14.3.6 will minimize this concern. Implementation of these

changes will be based on resolution of item 14.5.5.1.a and noted

in the Final Report.

Comment: Viewing angle at some viewing distances is less than
450 on P800, 820, 840, 6C1, 603. Also see Finding 3.68.

Controls should include a separate silence pushbutton™ for the
“alert" auditory system. Separate alert tone silence controls do
not exist. (14.5.5.1.a)

Response: Modifying the present control set design to add
separate "silence" controls for the audible "alert" signals does
not appear feasible on the main £CCS, RFW, and T-G panels where
the feature may most be wanted.

Layout changes on these pamgls would be necessary to provide room,
which would adversely affect system configuration control and
layout. The addition of the silence control to other panels would
cause inconsistency in design and layout and be of little added
value without incorporation on the ECCS, T-G, and RFW panels.

To reduce the potential of inadvertent acknowledging of alarms
while silencing the alert tone, the audio alarm system is being
modified as noted in item 14.5.3, B8y splitting the audio tone
groups into four areas (P601, P602/P603, P800/P820/P840, and back
panels), the operator is less prone to be focusing outside the
alarms audio group when silencing the alarm,

Resolution as to the adequacy of the existing response control
arrangement, with the added directional tone grouping changes,
will be noted in the Final Report after operaticnal experience is
obtained.

Comment: Resolution should be accomplished prior to licensing.

It should be possible to silence an auditory alert signal from any
set of controls in the primary operating area. (14,5.5.1.b)
Present design does not comply., Only within the tone grouping for
parels does this apply. Silencing between tone groupings does not

exist within-the prfmary operating area.
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FINDING

3.80
Cont'd
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Response: The Acknowledge Controls will be modified after fuel
Toad to enable the operator to silence any control room "alert®
tone from any acknowledge contrdl in the primary operating area.
Acknowledging from any back vertical panel will only silence the
back vertical panel audible alarm system and not a primary area
alarm. The fire system and computer alarms are to remain separate
and independent. Implementation schedule is based on the
resolution of item 14.5.5.1.a, above, and will be noted in the
Final Report. $

Comment: Implementation schedules should be proposed and accepted
prior to licensing.

4.0 CONTROLS ' . )

FINDING

4,32

4,34

4.35

e L e e B e

Switches with projecting handles near the edges of the benchboard
apron sections may be prone to inadvertent actuation. (13.3.7)

a: Two MSIV valve controls on P601 would cause a reduction in
plant output if a valve were closed.

b: Two recirculation pump breaker controls on P602 would cause a
reduction in plant output if a breaker were opened.

Response: Resolution to items 13.3.7.a and b will be deferred
until the Final Report.

Comment: Resolution should be accomplished prior to licensing.

The automatic setpoint scale in Bailey controllers moves up in
response to a downward movement of the controller thumbwheel and
vice versa. (10.3.12)

Response: Resolution will be noted in the Final Report.

Comment: HED should be corrected prior to licensing.

Rectangular indicating lights, some of whicn are aisc push button
switches, are used on panel 820. No coding or identification
method is r—-ovided to distinguish those which are switches from
those which are simple indicating lights. (13.3.11)

Response: A review of the vendor iight status and control
displays will be performed prior to fuel load. Resolution will be
noted in the Final Report.
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FINDING

Comment: Design solution and implementation schedules should be
prepared and approved prior to ticensing.

Keylock controls are used for the reactor mode switch and the
scram discharge volume high level bypass switch on panel 603.
Prompt activation of these controls may be required during plant
operation, suggesting that keylocks may mot be the most convenient
protective measure in these applications. (13.3.19)

Response: Resolution will be noted in the Final Report.
Comment: Resolution and implementation schedules should be

prepared and accepted prior to licensing.

The handles of the following switches obscure the respective
pointers or labels when viewed from a normal operating position:
(13.3.14.c and d)

k- Main generator exciter field ground test switch, panel 800.

d: Main generator ground test, field breaker, and voltage
regulator switches, panel 800.

Response: Items 13.3.14.c and d controls will be reviewed after
operating experience is obtained. Resolution of these items will
be noted in the Final Report.

Comment: Resolution should be accomplished prior to licensing.

5.0 VISUAL DISPLAYS

FINDING

5.16 Suppression pocl water levels specified throughout the emergency
procedures are referenced to the bottom of the suppression pool;
whereas, the recorders to be installed on panel 601 will
reportedly be referenced to the normal level and to sea level
(narrow-range and wide-range instruments, respectively). This
convention complicates the evaluation of plant conditions, as the
expressed values must be arithmetically converted to a different
reference. (24.4.12)

Response: The wide-range scale will reference to the bottom of

the suppression pool. Sea level will not be used. No action

required.

Comment: Scale references should be corrected prior to licensing.
-« F8 .
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5.68

5.71

5.72

wn

o3

AUDIT REPORT
WNP -2
PART F

Scale numbers can be partizlly obscured by the pointers of the
circular indications found on panels 601, 603, 800, and 820.
(10.3.10)

Response: A review was completed of circular indicators. These
are nonprocess indicators and do not require exactness of reading
for process control. Color banding, to be applied past fuel load,
will enhance operator recognition nf normal operating bands where
required. No further action regquired.

Comment: Color banding should be applied prior to licensing See
finding 5.62.

The condenser vacuum instruments are scaled in in, -Hg abs.;
whereas, low vacuum trips and- alarms are generally specified in
in. -Hg vac. (24.6.24) . . . e ke :
Response: Resolution will be noted in the Final Report.
Comment: Resolution and correction should be°accomp1ished prior
to Ticensing.

The scale of the SBGT flowTTtontrollers does not correspond to that
of the related flow indicators. (24.6.27)

Response: Resolution will be noted in the Final Report.

Comment: Resolution and proposed implementation schedule should
be completed. prior to licensing.

No standards are in effect governing the color coding of controls
and demarcation lines. (6.3.1)

Response: A separate demarcation guideline has been completed. A
switch color coding guideline will be prepared and reviewed
against the control room prior to the Final Report.

Comment: Switch color coding guideline should be available and in

use prior to licensing.

Unique indicating light color codes are utilized on several
vendor-supplied modular pane! inserts (Digital Electro Hydraulic
(DEH), rod worth minimizer, reheater controller, and vibration
monitors). These color conventions are sometimes at variance with
those defined by the standard. (6.3.3)

. -
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Response: Color code review and upgrading of vendor status light
modules were deferred until past fuel load. Resolut1on will be

Comment: Review and resolution should be completed prior to

The printouts of multipoint recorders are difficult to read. The
printed numerals are small, overlapping, and indistinct. (11.3.1)

Response: Multipoint recorders are not used for parameters
requiring process control., Computer monitoring and/or annunciator
alarms are available for points of concern. Upgrade or changeout
of multipoint recorders is not considered cost effective based on
the limited operating experience to date. These will.be
reassessed prior to the Final Report. . a s

Comment: HED should be reassessed prior to licensing.

Units of measurement are not specified on the following

Response: Resolution as to the RCIC controller will be noted in

Comment: HED should be corrected prior to licensing.

FINDING
5.73
Cont'd
noted in the Final Report.
Ticensing.
B8.79
5.76
instrument: (10.3.5)
RCIC Controller, panel 001,
the rinal Report.
6.0 LABELS AND LOCATION AIDS
FINDING
6.114

The DEH valve controls are labeled "raise" and "lower" instead of
the preferred "open" and “close." (24.6.20)

Response: This will be resolved prior to the Final Report.

Comment: Resolve prior to licensing.

-~
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6.115

6.116

6.117
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The fonts used for switch escutcheon legends are not consistent.
(7.3.31) . : .

Response: A review of escutcheon fonts was completed for
readability. Baking ring-type escutcheons were found to be
uniform, Control head style escutcheons varied on font size.
Most of the control head escutcheons were easily readable.
Changes will be made based on operational need and review after
fuel load. Resolution will be noted in the Final Report.

Comment: Resolution should be accomplished prior to licensing.

Most "reset" buttons are silver, but the RCIC initiation logic
reset button on panel 601 is black. (6.3.6)

-

Response: Resolution will be noted in the Final Report after a
switch color standard has been prepared.

Comment: See Finding 5.72.

Most "test" pushbuttons are black, but the standby DEH pump test
button on panel 820 is silver. (6.3.7)

Response: Resol. tion will™5é noted in the Final Report after a
switch color standard has been prepared.

Comment: See Finding 5.72.

8.0 PANEL LAYOUT

F INDING

8.48

SRV controls on panel 602 are arranged in columns rather than
rows. Valves "U" and "V" are out of sequence on the vertical
section of the panel. (5.3.16.a)

Response: Rearrangement of SRV controls has been deferred until
past fuel load. Resolution will be based on operational and
simulator experience and noted in the Final Report.

Comment: Resolution should be accomplished prior to licensing,
Tn addition, the seven ADS valves should be distinctively coded.
(e.g. demarcation, color padding.)

ar
|
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The spray pond "A" temperature indication is placed to the right
of the "8" indication on panel 820._ (5.3.16.k{ .
Response: Spray pond temperatures and levels will be resequenced.
Schedule for correction will be noted in the Final Report.

Comment: Implementation schedule should be proposed and accepted
prior to licensing.

The relative positions of the "open" and "closed" valve position
indicating lights on panel 832 (and some on panel 813) are the
reverse of those on all other panels. (5.3.17)

Response: Indicating position lights on P813 will be corrected
prior to fuel load. : 5

P832 is a nonsafety panel (feedwater héater veﬁf'and draihs).
Correction of the indicating lamps has been deferred until the
first refueling outage.

Comment: P832 should be corrected prior to licensing.
Undifferentiated or only partially differentiated strings or

matrices of components were noted in the following locations:
(5.3.21)

Panel 601: HPCS indicators. SRV controls. Isolation valve
controls.

Panel 603: Standby Liquid Control (SLC) system indicating
lignts.

Panel 800: Indicators on veriical section.

Panel 811/827: Indicators and controllers.

Panel 813: Containment vacuum breaker controls.

Panel 814: DOrywell temperature indicators.

Panel 820: Turbine auxiliaries indicators. Steam Jet Air
Ejector (SJAE) indicators. Turbine drain valve
controls. Reheater controls. Evaporator
controls.

Panel 832: Control Switches.

Panel 840: Reactor Feedwater-Pump Turbine (RFPT) indicators.

-+ . -
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FINDING
8.52 Response:
Cont'd
Panel 601: Application of new labels, color padding, and

demarcation as presently defined, and
rearrangement of the SRVs as noted in item
5.3.16.a, above, will minimize the
undifferentiated effect. No further action
required.

Panel 603: The placement of the new labels will be
against their respective indicating lights,
leaving a visual gap below them to provide
adequate differentiation. No further action
required.

Panel 800: The new labels and demarcation lines minimize
this effect. The only areas of concern are at
the diesel generator displays, which are
pending several design changes. Resolution in
this area will be noted in the Final Report.

Panel 811/827: A cesign review noted that four of the
controllers on each panel has been made
nonfunctional but not removed from the
panels., These will be removed prior to fuel
load., -New group labeling for the indicators
will be installed prior to fuel load to
provide visual differentiation. No further
action required.

Panel 813: See item 5.3.16.h, (Finaing 8.1) above, for
response.
Panel 814: New group labeling will be installed prior to

fuel load. The displays were rearranged by
drywel]l elevation and area (top-to-bottom,
left-to-right) to allow application of group
labels No further action required.

Panel 820: New group labeling and demarcation lines will
be installed prior to fuel load. No further
action required.

Panel 832: New labels, demarcation, and improved
mimicking will be installed prior to fuel
load. No further action required.

Panel 840: The string of eight RFPT displays ~ill be
separated (three turbine displays and five oil
system displays) during the first refueling
outage. No further action required.

Comment: A1l design corrections should be installed, reviewed,
and reported prior to licensing.
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24.6.18
24.6.19
5.3.14
Txds 3
7.3. 6
13:38
7.3.39
11.3. 8
11.3. 9

WNP -2

PART G

« B =

*=F INDING**

6.42
6.43
6.44
6.45
6.46
6.47
6.48
6.49
6.50
6.51
6.52

5.53°

6.54
6.55
6.56
6.57
6.58
6.59
6.60
6.61
6.62
6.63
6.64
6.65
6.66
6.67
6.68
6.69
6.70!
6.71
6.72
6.73

PART

—

C
¢
C
o
8
C
C
C
C
o
C
3
C
c
c
C
C
C
o
o
C
c
C
C
C
C
C
c
C
C
8
C

WNP =2

11.3.10
7.3.15
7.3.16
7.3.2%
7.3. 2
7.3.17
7.3.18
7.3:.19
24.6.10
24.6.11
7.3.13
7.3.14
7.3.21
7:3:22
7:3:23
7.3.24
7.3.26
7.3.27
24,6.12
24.6.15
7.3.20
13.3. 4
7.3.28
7.3. 5
7.3.11
13.3. 9
2).3: 1
0.3 7
8.3 1
§.3. 2
24,7, 3
24,6, 1



**F IND ING**

6.74
6.75
6.76
6.77
6.78
6.79
6.80
6.81
6.82
6.83
6.84
6.85
6.86
6.87
6.88
6.89
6.90
6.91
6.92
6.93
6.94
6.95
6.96
6.97
6.98
6.99
6.100
6.101
6.102
6.103
6.104
6.105

P

B
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WNP -2

6.3.
8.3,
5.3.
5.3.
5.3.
24.6.
5.3,
5.3.
7.3.29
7.3.30
5.3.13
24.6. 4
6.3. 5
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AUDIT REPORT

WNP -2
PART G

« B =

**F [NDING**

6.106
6.107
6.108
6.109
6.110
6.111
6.112
6.113
6.114
6.115

6.116
6.117
7.1
7.

7
7
7
7.
7
7
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WNP-2
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-——-
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24.7. 4
24.6.20
7.3.31
6.3. 6
6.3. 7
15.3. 1
15.3. 2

5.3.16.h
24.5. 7
24.5. 9
12.3. 4.d
24.5. 6



**F INDING**
8. 6

P
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AUDIT REPCRT

WNP -2

5.3.16.c
$:.3:10,.1
5.3.16.]
5.3.16.)
24.5. 8
9.3. 2
13.3.10
12.3. 4.2
12.3. 4.5
12.3: §.¢
5.3.16.d
5.3.16.f
5.3.16.9
24.6. 5
24.7. 5
5.3.10
5.3.11
$.3.880
5.3.22
24.5. 2
5.3.19
24.6. 6
5.3.18
5.3.12
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WNP -2
PART G

*#*F INDING**

8.38
8.39
8.40
8.41
8.42
8.43
3.44
8.45
8.46
8.47
'8.48
8.49
8.50
8.51
8.52
9, 1
9. 2
9, 3
9.4
9.5
9.6
9.7
9.8

5.3.15
5.3.16.e
5.3.16.a

5.3.16.b

5.3, 16K
§5.3.17
$.3.¢2]
5.3.23
24,5, 3
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FINDING

6.87
6.88
6.93
6.94
6.95
6.96
6.97
6.98
6.99
6.102
6.100
6.101
6.103
6.104
6.105
6.106
6.107
6.108
6.109
6.110
6.111
6.112
.
7.4
Va3
7.6
1.7
7.3
1.9
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PART G
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FINDING

7.10
7.1
4
.13
7.14
8.3
8.32

8.33-

8.35
8.34
8.37
8.36
8.38
8.39
8.40
8.41
8.42
8.43
8.44
8.45
9.5

9.4

9.6

9.7

9.8

1.33
1. 7
1. &

1.15
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PART G

PART *x|NP - 2%

B 3.3. l.e
B 2 S
8 2:5: 2.8
C 3.3. 2.b
B 3:3. 2:¢
A 3.3. 2.4
B Suds a0
3 3c3e Uat
8 3.3. 2.9
8 Jedn 3

A 4.1

A 4.2

C 53
C 8.3
o L
C

o

C

B

C

8

C

C
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=

C

3

F

.

$.3.
5.3,
5.3,
.
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%
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5.3,
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-
5.3,
Sedls
Dedi 1.0
5.3.16.b
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FINDING

8. 6
6.16
8.47
8.17
8.18
8. 1
8. 7
8. 8°
8.50
8. 9
8.51
8.29
8.27
8.23
8.52
8.24
9.1
5.7¢8
5.26
5.73
6.74
6.86
6.116
6.117
6. 1
6. 2
§. 3
6.36
6. 4
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PART

** NP - 2%

8.3.16.¢
5.3.16.d
5.3.16.e
5.3.16.f
5.3.16.9
5.3.16.h
5.3.16.1
"5.3.16.J
5.3.16.k
5.3.16.1
5:.3.17
5.3.18
§.3.19
5.5.40
$.3.21
§.3.22
5.3.23
6.3.
6.3,
Bede
6.3.
0.3,
8.1.
6.3.
T
7.3.
r 5
e
.
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FINDING

6.65
6.37
6. 5
6.24
6. 6
6.10
6.66
6.16
6.52
6.53
6.43
.44
.47
.48
.49
.62
.54
« 39
.56
s 3F
.45
.58
99
.64
.82
.83
65.115
6.11
6.22

O O O Oy O Oy Oy O O O O O O Oh
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Fid

AUDIT REPORT

PART  **WNP-2%+

7.3. 5
7.3..6
7.3, 7
7.3. 8
7.3. 9
7.3.10
7.3: 1}
7.3.12
7.3.13
7.3.14
7.3, 1%
7.3.16
3.0
7.3.18
7.3.18
7.3.20
7.3.21
7.3.28
7.3.23
7.3.24
7.3.25
7.3.26
7.3.27
7.3.28
7.3.29
7.3.30
7.3.3]
7.3.32
73133
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WNP -2
PART G
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FINDING

6.23
6.25
6.26
6.27
6.38
6.39
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.12
1. 3
8.1
5.62
1.36
5.59
5.51
5.13
5,76
5, 2
6.69
5. 4
5,54
5.60
5.61
4,34

PART
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*xNP-2%%

7.3.34
7,3.35
7.3.36
o337
.3.38
+3s39

.3.41
.3.42
7.3.43

9.3, ¢

10.3. 1
10.3. 2
10.3. 3
10.3. 4
5

5

6

~J

10.3.
10.3.
10.3.
0.3, 7
10.3. 8
10.3. 9
10.3.10
10.3.11
10.3.12

.3.40.
.3.40.
.3.40.
.3.40,
.3.40.
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13.3.11
13.3.12
13.3.13
13.3.14.a
13.3.14.b
13.3.14.¢c
13:.3. 19
13.3.16
13.3.17
13.3.18
13:3: 19
13.3.20
14.3. 1
14,3, 2
14.3, 3
|14, 4
14,3, 5
14,3, 6




3.76
3.30
3.31
3.32
3.33
3.4
3.35
3.36
3.37
3.38
3.39
3.40
3.41
3.7
3.46
3.15
3.54
3.74
3.65
3.73
3.78
3.69
3.16
3. 5
3. 6
313
3.14
3.7
3.20
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AUDIT REPORT
WNP -2
PART 4

.

14,3, 7
14,3, 8.a
14,3, 8.b
14,3, 8.¢
14,3, 8.d
14,3, 8.e
14,3, 8.f
14.3. 8.9
14.3, 8.h
14,3, 8.1
14.3, 8.J
14,3, 8.k
N30 .
14.3. 9
14.3.10
14.3.12
14,3.13
14,3,14
14.3.15

14,3,17
14.3.19
14,3.20
14,89, { . ..&
14,5, 2.2
14,5, 2.3

-
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FINDING

18
24

3. 4

3.
3.
3.
3
3.
3
3.
3.
3.
3.
3.
3.

52
21
23
25

53-

75
27
28
77
78
80
48

3.49

3.
3.
3.
3,
7s
7.
1.
3.
2.
3.
3.
1.

50
70
n
51
1
2
32
72
1
19
22
3
19

PART

*HUNP-2#*

14,5, 2.4,
14,5, 2.4.
14,5, 3.1
14.5. 2.2
4.5, 3.3
14.5. 4.1
14,5, 4,2
14,5, 4.3
14,5, 4.4
14,5, 4.5
14,5, 4.6
14,5, 4.7
18,85, 5.1,
14.5. 5.1,
14,5, 5.1,
4.5, 5.1,
14,5, 5.1.
14,5, 5.2.
14.5. 5.2,
.5, 5.2.
15.3. 1
15.3, 2
16.3. 1
16.3. 5.a
17.3. 1
18.3. 1
18.3. 2
18.1.2
19.3: 1

a
b

a
b
c
d
e
a

0
c



AUDIT REPORT

WNP -2
PART G

FINDING PART  **UNP-2%* FINDING PART  *#WNP-2%+
1,35 B 19.3. 2 1.13 c 24,5, 1
1,20 A 19.3. 3 8.25 c 24,5, 2
1.17 A 20,3, 1 9, 2 c 24,5, 3
1.18 A 20.3. 2 5, 1 8 24,5, 4
6.68 c 21.3. 1 9, 3 NA il
1.14 c 21.3, 2 8. § ¢ 28,5, 6
3.1 c 243, 1 8. 2 8 . 24,5, 7
3, 2 c 28,3, 2 8.10° c 24.5, 8
1.3 c 24.3. 3 8. 3 8 24,5, 9
3. 8 8 2.3, 4 1.16 c 24,5.10
3.9 8 24,3, 5 6.73 c 24,6, 1
3.10 3 24.3. 6 8.26 NA .
3. 5 28,3, 7 — 6.79 c 24,6, 3
1.12 g 24,3, 8 6.85 c 24.6, 4
3.42 c 26,3, 9 8.19 c 24,6, 5
3,43 c 24,3, 9.b 8.28 ¢ 20,6, 6
3.44 ¢ 26,3, 9.c 6.29 c 24,6, 7
3.45 ¢ 20,3, 9.4 6. 8 c 24.5. 8
5,52 3 24.4, 1.b 6. 9 c 26,6, 9
5,12 c 24,4, 2 6.50 c 24,6.10
5.10 c 24,4, 3 6.51 ¢ 26.6.11
5,27 c 24,4, 4 6.60 c 26.6.12
5,11 3 26,4, 5 5.14 ¢ 24,613
5.19 ¢ 2.4, 6 6.30 ¢ 24,614
5,20 c 24,4, 7 6.6 c 24.5.15
5,21 c 244, 8 6.31 c 26,6.16
5.69 3 28.4, 9 6.32 c 24,617
5.70 3 24,410 6.33 c 24.6.18
5.15 8 24.4,11 6.34 c 24.6.19
5.16 F ' .

244,12

av
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AUDIT REPORT

tthp & 2**

24.6.20
24.6.21
246,22
24.,6.24
24.,6.25
24.6.27
24.6.,28
24.6.29
24.6.30
24.6.3
24.6.,32
24.6.33
24.6.34
24.6.35
28,7, 1
24,7, 2
2.7, 3
24.7. 4
24.7. 5
24,7, 6
28,7, 7
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