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V. MAURIN
Vice President
Nuclear Op ration

December 22, 1982
W3T82-0491

Mr. T.M. Novak
U.S. Nuclear Regulatory Commission
Waeshington, D.C. 20555

SUBJECT: Waterford 3 SES Unit 3
Control Room Desian Review

REFERENCE: W3T82-0407 dated October 20, 1982
Dear Mr. Novak:

The referenced letter transmitted a report documenting LP&L's disposition
f Human Engineering I‘lscrepanq identified to date at Waterford 3. On
November 4, 1982, we had the benefit of detailed discussions with members
of the NRC's Human Factors Branch and Consultants. As agreed to at the
meeting, we are transmitting Revision 1 of this report which documents
agreements reached at the November 4, 1982, meeting.

The major area of concern expressed to us by the Human Factors Branch
at the meeting was the rate of progress being made on the implementation
of Human Factors Enhancements and design changes in the control room.
Another concern was that corrective action for a very large number of
HEDs would take place just prior to licensing which could result in some
f learning to our operators as well as burden our
inspector with a large amount of items to review in
f time Therefore, as requested, you will find
showing t)n approximate number of HEDs that have been
that will be implemented each month between now and our
(May 12, 1983).
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LP&l wishes to thark NRC for what we feel has been a very beneficial
review in the area of Human Factors and we want to assure you that
we are making our best efforts to implement corrective actions in

=2 +1

a timely manner and that we will be continuing our program as
described in Reference 1 after the date of licensing.

Should you have any questions, please contact Dr. Z.A. Sabri at
5NA ‘(.‘—’7‘3?
VS 20404 J e

Very truly yours
/)
7/7[4444444

M=y .
Maur 1r

’

A. Ramev Smith, R. Ramirez, E. Blake, M.L. Stevenson,




NOILOV ON 3HINO3Y S 303H 0k 310N

ONIT3IN43Y AUYNYE34 AHYNNYT H438W3030

37NA3HO3 NOIL3ITdWNOD (d3H




Response to Human Factors
Engineering Control Room
Design Review/Audit

For

LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3

DECEMBER 1982 — REV. 1

























GENERAL ARRANGEMENT OF THE CONTROL ROOM
WIiTH ADJACENT FACILITIES
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accordance with TMI action Item II.F.2 a saturation margin temperature
tor is provided in the upper left vertical panel section of CP-2 next to
ctor power rate of change indication (ref DCN-IC-837). This indicator
been installed at the time of the NRC Human Factor Audit.

17, Priority |

P=-2, tne legends for the audible count rate meter Audio Range Switch and
Audio Channel Selector switcn are unclear, i1.e., the Audio Range Selector
Switch label does not indicate range scale; the Audio Channel Switch has no

"
position label for the 2 position toggle.
Kesponse

10w provided for the channel selector switch as can be seen
A scale will be provided for the Audio count rate selector

)y Hot Functional Testing. [his scale will show the audio count rate

; :
i, 2 iU, 2 1U%, X xu’, x 10%)

Hagan Fl Controllers, the skirt diameter

y o " "

1 "
finger stop 18 less than 1.25" (1.0%).

8 nave successfully manipulated the subject Hagan Flow

perational problems are anticipated .

ldered necessary by operators.
'
*Cessary iniformation be prwswntvdf

ant monitoring computer.
amme ters the four reactor coolant p
11ddle right vertical section of CP-2

ther pump re aiso being evaluated. These
LPS1 Cont. Spray, Emer. F.Ww., CCW on CP-8 and

[ feels ammeters are isary for these pumps,
rided prior to Licensing.)

(12/82)
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B-8, Finding 27, Priority 3

"On CP-Z, tne left-to-right order of tne Quencn Tank meters does not match the
top-to-bottom order of the corresponding annunciator tiles; e.g. Meters: QT
Teap, QT Level, QI Press. Annunciators: QT Level, QT Press, QI Temp."

Rosgonnr

Tnis finding does not present any problem to tne operator; therefore, no
corrective action is warranted. The human factors engineer also concurs.

B=8, Finding 29, Priority 3

"On CP-2, tne Quencn Tank vent and drain valve controls are not directly below
their corresponding meters."

Rrsgonsp

The Quencn Tank Vent and drain valves are located four feet tc tne right of
tne Guench Tank pressure and level indicators. fhese valves are open-close
ratner tnan modulating valves. Tnerefore, the operators will not have a
significant readapiiity probiem for tnis infrequent operation.

B=9, Finding 2, Priority 1

"PZR Setpoint-SMC displays on CP-7 are separate from tne associated controls
on CP=2. Tne pressurizer pres-ure display on CP-2 only goes to 1600 psig."

Kesgonse

Ine four pressurizer pressure (0-1600 psig) displays on CP-Z have been
replaced by two wide range (0-3000 psia) displays and two narrow range
(LU0=750 psia) displays. TIne operator will control RCS pressure from CP-Z and
will observe tne pressure from these displays. For example, during the
shutdown the operator will initially use tae 0-3000 psia display and then use
tne 1U0U=750 psia displays when going to cold shutdown.

I'he four safety channels of pressurizer pressure on CP-7 are eacn provided
with a setpoint indicator (normally at approximately 1600 psia). Tnese are
associated with tne reactor protection system. During shutdown, as RCS
pressure is gradually reduced, the operator will manually lower tne individual
setpoints. ILf system pressure comes too close to the setpoint before the
operator has lowered the setpoint, tnen an alarm will be sounded. During
startup the setpoint is elevated automatically. In view of tne changes to tne
pressurizer pressure displays on CP=2, there will be no human factors problems

with tine control=-display integration.

2.1-5 Rev. No. 1, (12/82)
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B-J, Finding 3, Priority 1

"Four startups rate-of-change power meters on CP-7 are used in conjunction
witu tne rod insert-witadraw joy stick on CP-2, about eight feet away."

Resgonse

Two rate of power change indications will be installed on CP-2 to tne left of
the CR1 by dot Functional [esting.

B-9, Finding &4, Priority ¢

"On CP-2, the RRS Panel/Local Panel Status indicator is not located near
associated controls and displays. It is not clear where the control is for
switching of local/remote."

KPSEOI’\DF

Ine subject display indicates where tne value of control signal {i.e.,
setpoint) for pressurizer level contrcl system is established. This area of
CP=2 nas been modified. [ne pressurizer level controller will be located
directly below tne status indicator. The indicator has been relabeled to
provide immediate display recognition. Operations has concurred witn tne
ennancement /modification and tnese changes will be completed by dot Functional

Testing.

Switcning from the Reactor Regulating System to RIGB takes place at CP-3l.
Witn KR5S selected, the "RRS" section of tne indicator light will be lit and
the pressurizer level will be coantrolled by tne Reactor Regulating System 1
or L. ine position of the KRS system selector switcn (also on CP=2)
determines whicn subsystem is controlling the pressurizer level.

ditn RTGB selected, the "RTuB" section of the indicator lignt will be lit and
pres.urizer level ~ill pe controlled by the M/A station directly below the
indicating lignt on CP-Z.

=9, Finding 5, Priority 1

“"Operator states that letdown flow is controlled on CP-Z (Item 1) and
indicated on P-4 (ltem 2). Letdown back pressure i1s indicated on meter at
left of pack pressure coantroller on CP-4 (ltem 3). During manual operation,
either coatrol will affect both indicators. Operation will be a difficult

two-man job."

NRC Review [eam Comaent: Controller and display are approximately 8 feet away
from the valve A, B and botn selectors.

e s 'kl Onse

I'ne letdown flow controller nas been moved from CP-2 to CP-4 (DCNs=IC-837 and
10L) ) lnerefore, ooth tne controls and indicators are now on CP-4. Also,
refer to B-8, Finding 17.

2.1-6 Rev. No, 1, (12/82)
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B-9, Finding 7, Priority 2

"On CP-2, RCP 0il Lift Pump Controls (1A, 1B, 2A, 2B) and RCPs controls and
corresponding instrumentation are nicely arranged vertically. Hdowever, tne
associated annunciator tiles are on an adjacent panel not directly above the

pump controls."

Relgonso

Althougn tne associated annunciator tiles are not directly above the controls,
they are still above CP-Z on tne left=-nand side. This is within an acceptaole
viewing distance as far as control is concerned.

b-4, Finding 4, Priority 1

"Reactor trip pushbuttons on CP=-2 and CP-8 do not nave protective nousings as
described in NUKEG-0U700; pg. 6.4=4, Exhipit 6.4=1. Turbine trip pushbuttons
on CP-1 do nave tnese housings."

Response

Guards will pe provided on tne reactor trip pushouttons by dot Functional
Testing (DCN-1C=1uu¥). Tne identical type pusnbuttons presently used for
turbine trip including tne protective nousing will be used.

2.1-7 Rev. No. 1, (12/82)
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FIGURE 2.14
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2.2 PLANT PROTECTION CONTROL PANEL (CP-7)
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B-4, Finding 3, Priority 1l:

.

'The Containment Spray Activation System pushbuttons near the front uf the
CP-7 benchboard are vulnerable to inadvertent actuation. The pushbuttols are
not guarded." ’

Response 0.
Guards wiil be provided for all ESFAS pusnbuttons by Hot Functional Tasting. '1

ine containment spray buttons have been moved one position vp ‘away from the
front edge of tne benchboard (DCN=IC-1009). Tnhe bottom buttons are spares and
will be removed if not needed prior to Licensing. - g 1

7

b-5, Finding 25, Priority 33

Ls "These critical meters use multipliers (rcading X100) in lieu of.
showing entire actual value on the scale. Other preossure weters how
actual values, (e.g., 0-30 psia for Containment). (Other mefrers iy,
contro! room show value X10.)"

2. "Wide range and setpoint meters display in (0 psia gt?duat1043.
Ad jacent narrow range meter displays 20 psia graduatio’s \Ra: NUREG
0700, 6.5.1.3d). Cross-reference cau b~ confusing. Nnvaal aperaring
pressure ot 2250 psia is at same vertica. point on the scales, aiding
normal operation; but increascs potential for confusion/error, reading-
otner values."

KPSEORS?

The use of multipliers on meter scales 1s a standard factice ‘" ,“generally
represents only a minor nuisance to the uperacors. If taken al nhe tiese might
not be a significant discrepancy. However, the use ol various msdiapliers
wnen space would permit actual values is one of several factors whish can
combine with others to result in poor meter scale displays. Whyic these
meters on CP-7 are felt to be acceptable all m=ters are preserily being
reviewed, and any unduly confusing scales will 0e cianged piior to Licewsing.
(Refer to Section 2.15, Generic Panel findiags.)

|1

Regarding the different scale graduations petween w.te and narfow rau;.e

pressurizer pressure, tne consequences of misreading valuis are consid=red to ;
be very slight since tne PPS is fully automatic ond /tne ope~ator would
normally control pressurizer pressure trom CP-2. Ine dual <cales provide some
benetit as a way of checking the channel read:ng. :

Fevs, No. 1, (12/82)
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B-5, Finding 26, Priority 1:

"Containment wide range pressure measures c(rom U-40 psi. Narrow range
measures from 0-30 psi. Mixed scales on ,ane mz2ter make easy
jaterpolation/reading difficult".

Reigonse

Ine subject containment pressure ir ‘ators are not for the monitoring of
narrow and wide ranges. [hey are p. .t of two independent loops; oune for

ctainment isolation (CIAS); m»nd the sther for containment spray (CSAS). As
shswn on tae enhancement drawing (Figure 2.2-1), labels to clarify this point

will be provided. No comzarison of tne subject scales will be required.

B-6, Finding 18, Pricrity it

“Labels al¢ excessively redundant. Abbreviations easily confused.
Font sizc ¢ppears small for a control witn this level of importance.
EFAS5 séleciar SW's sre labeled below S4 wnile all others are labeled
above. EFAS labeld Lor the same control are different from CP-7 to

cp-8."

2. "Labels arv Pugraved on polisned (silver) metal. Glare and poor
contrast ®Pake readability poor."

Response

Refer to B-1l, Fiading 22, avove.

B-8, Finding 34, Priority 1l:

"On CP-7 Containment Pressurc-de!®rs. wide range meter is on right; on
Pressurizer Pressut™ meters, wiws range is on left."

Respoase
Refer to F-5, Fimang 26. Ine aft¢rs for containment pressure had been
misiaveled. Inis will oe correacted. Tne scales are separately provided for

monitoring of the containmeant 1sdOlation actuation signal and the contalnment
spray actuation signal.

2.2-3 Rev. No. 1, (12/82)
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NRC Keview leam Comment: Refers to CP-4 Charging Pumps Header discharge valve
and PZR Aux Spray valve.

Response

All controls have "opeu'" or "close" position labels, associated with the
corresponding red or green colors. Indicators do not have labels, but use the
red and green colors to provide status. [Ihese colors follow the uniform color
convention for this purpose and are not seen as a problem to the operator. No
confusion is expected. Associated controls are labeled according to the
pos.tion selection.

B-6 Finding 3, Priority 1l:

"Refueling Water to Charging Pump
This switcn is not labeled."

Resgonse

Labeling 1s now provided for tnis switc . as can be seen in tne lower center
bench board section of the enhancement drawing (Figure 2.3-1).

B-6, Finding 26, Priority 1l:

"Meter C-12 "(Equipment Drain Tank) is not adequately labeled to show
parameter being measured."

NRC Review Team Comment: One meter is labeled P31G and another is labeled
only 4. Inis discrepancy also applies to tne Holdup lank and the Reactor
Drain Iank."

Kesgunse

Ihe meters have been labeled to designate tne appropriate parameters as can be
seen in the upper right portion of Figures 2.3-1 and 2.3-3.

B-6, Finding 33, Priority l:

I[he combination and sequential arrangement ot the (cnarging) pump selectoer
sets as now exist and displayed on the face plate of ‘he charging pumps is
ditficelt to follow. Inere is no clear relationsnip between this switch
selection arrangement and tne pump switches it refers to above it."

K?sponsv

Ine meaning of the switcn was misunderstood. It 1s now labeled correctly to
indicate tnat it is a '"backup pump' selector switch. Each position lists two
pumps; the order of listing implies the sequence in whicn tney will initiate
as backups to the selected or primary pump. Labeling will reflect correct
sequencing by Hot Functional Testing. Refer to Figure Z.3-1l.

2.3-3 Rev. No. 1, (12/82)
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Control switches and status indicators for the Heater Drain Pumps,
Circulating Water and Screen Wash Pumps, River Water Pump, Air Evacuation
Pump, Primary Water Pumps and Condensate Vacuum Pumps.

A set of pushbuttons for the annunciator control completes the CP-1 equipment.

The enhancements for CP-1 are shown on Figure 2.4-1. Thirteen findings or
Human Engineering discrepancies were reported against CP-1. These findings
and their disposition are discussed below:

B-4, Finding 8, Priority 1

"On CP-l there are intermixed status lights and pushbutton controls which are
the same size and appearance with no differentiation between those that are
indicators and those that are controls.”

ResEonse

LP&L will ensure that the enhancement effort adequately differentiates status

lights and pushbutton controls located on CP-1 that are of the same size and
appearance. This is a surface ennancement process and the changes will be 1
completed by Hot Functional Testing.

B-5, Finding 13, 'riority 1

3

"Reference meters are dual-pointer units. Content of upper and lower meters
are the same in each case: LP TURB (A, B or C) STM INLET."

} Response
1
Labeling will be corrected prior to Hot Functional Testing,
B-5, Finding 15, Priority 1
"Both meters display 0-33 (AC volts x 1000). On C20, .ume-ic values are
present at intervals of 10. On C23, numeric values are -resent at intervals
of 5."
NRC Review Team Comment: One meter is Running Bus; other is AC GEN VOLTS.
Response
Indicator C20 is used only during synchronization of the main generator.
Indicator C23 is a permanent display of generator voltage,
Scales will be changed to be consistent by Hot Functional Testing. 1
2.4-2 Rev, No. 1, (12/82)
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NRC Review Team Comment: Examples:

1. River water pump control is separated from circulating water system
controls.

2. Condensate vacuum pump system controls are located at the lower left
bottom sloping panel and the Condenser Exhaust Selector control is located 1
at the lower right of bottom sloping panel.

3. COND to MAKEUP TIE (TK) VALVE located in middle of the right lower sloping
panel.

4, Cond. Vac. Brkr, Cond. B Vac. recorder are located on the upper left
vertical panel below annunciators.

Resgonse

1. River Water Pump is used during the plant shutdown to provide make-up
water to the Primary Water System via circulating water system pipes.

2. This is an appropriate location for the condenser exhaust selector control
switch, Eulancement effort will address functional relationship problems
by Hot Functional Testing.

3. The control switch for condensate to make-up tie valve has been removed.

4. Condenser vacuum breakers control switch and condenser vacuum recorder are
located on the vertical section of the control panel. This is an
appropriate location for this equipment.

B-€, Finding 7, Priority 1

“On CP-1, steam generator pressure is shown only as combined value on
indicator SBCS master controller. Individual Steam Generator pressures are
shown only on CP-8, Operator desires individual Steam Generator pressures on
CP-1, at least to help localize a tube rupture. Isolation valve controls are
on CP=1."

NRC Review Team Comment: Isolation valve controls are on CP-8,

Rc:sim:lhc

Individual steam genera.or pressure indicators are being added to CP-1
({ DCN=-1IC-1014) .

B-8, Finding 8, Priority 1

"Re ferenced switch controls river water supply. It is located between
feedwater and blowdown areas of the panei. It is minimally related to either

of those groups.”

2.4-4 Rev. No. ., 12/82)
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Relgonse

River Water Pump is operated only during complete shutdown of the plant to
provide the make-up water to the Primary Water System. Functionally, the
River Water Pump is not related to any other equipment on the control panel
except that it beiongs to the balance of the plant,

B-8, Finding 35, Priority 1

“On CP-1 and CP-8 there are groups of 10 meters in a row, instead of the
recommended maximum of five in a row."

Reseonse

There is one group of 10U meters in a row on panel CP-1. All meters in that
group are monitoring main turbine parameters. There are two groups of 10
meters in a row on panel CP-8. All meters in one group are monitoring
parameters of the Safety Injection System in Safety Channel A, the other group
for Safety Channel B. In addition, lines of demarcation clarifying the
association of the meters will be provided by Hot Functional Testing.

B-9, Finding 9, Priority 2

“The four referenced elements (Coeling Watcr Teap and Press Controls) ate
located in a vertical column, the two meters above the two switches. The

upper meter and upper switch are associated, and the lower meter and lower
switch are associated. Thus, associated meters and switches are not adjacent.”

Response

Whenever the operator adjusts this system he has to move both valves. Since
indicators are adjacent to each other LP&L feels that it is highly unlikely
that he will not see the proper valve movement indication. Furthermore,

labels showing temperature and pressure association have been provided.

B-9, Finding 11, Priority 1

"Operators repor. that Turbine Generator Temperature Control Valves will be
difficult to operate with desired or necessary precision. Possible violation
of NUREG-0700, Para. 6.9.3.2.a."

NRC keview Team Comment: Operators agree that the indication on valve
position is adequote (0U-100%), but there may be a question concerning valve
travel rate (i/sec).

Response

No difficulty is anticipated with the modulating control valves. Valve
position indication is provided over the full range and the temperature is
als~ indicated. No problem with the valve travel rate is anticipated based on

experience at other operating plants. The adequacy of the valve travel rate
will be confirmed during startup testing and documented prior to startup
following the first refueling.

2.4-5 Rev. No. 1, (12/82)
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2.5 TURBINE STARTUP/SUPERVISORY PANEL (CP-13)
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.5 TURBINE STARTUP/SUPERVISORY PANEL (CP-13)

CP-13 includes all recorders, but only part of the indicators and controls
pertinent to the Main Turbine and its related equipment (Feedwater Pump
Turbines, Heaters, Drain Loops). While the equipment required by the

continuous operational needs concerning the Main Turbine is located on cP=1,
the instrumentation required for status recording, supervision and operation

in infrequent, non-emergency situations (like start-up) is mounted on cr-13.

The top-center section of control panel is occupied by the annunciator
cabinet A (including all alarms related to the Heaters, Moisture Separator -
Reheater and Water detected in the steam lines). Left of the annunciator

cabinet is located a cluster of indicators for the following Turbine
parameters: speed, acceleration, rotor eccentricity phase angle and rotor

vibration phase angle.

On the right side, the annunciator is flanked by the Feedwater Pump Turbines A

and B recorders. A second row of recorders monitor the turbine bearing
temperatur¢ » (bearing oil and bearing metal), the turbine metal and steam
temperatures, the rotor vibration and eccentricity, the casing expansion and
the differential expansion, the rotor speed and rotor position.

Below the recorders, the following clusters of instruments are mounted in a
horizontal row:

*» Indicators and switches for the control of drain valves.
- Indicators and switches for the control of heater valves.
— Control switches for the operation of Nitrogen Supply and Vent Valves.

- Control switches for the operation of FWPT steam line drain valves,

condenser air exhausters, gland seal leakoff pump, heater bypass valves
and L P heaters isolation valves.

The lower seccion of the CP-13 is occupied by the Feedwater Pumps Turbine

Monitor Drawers (eccentricity, vibration and thrust bearing wear) and the Main
Turbine Monitor Drawers (eccentricity, vibration, rotor position, casing

expansion, differential expansic ., speed and additive valve position).

A set of pushbuttons controlling the annunciator and vibration detectors
reset pushbutton (for the large motors) are also located on cP-13,

The enhancements for CP-13 are shown on Figure 2,5-1. A post enhancement
photograph is provided as Figure 2=l

Six findings or Human Engineering discrepancies were reported against CP-13.
These findings and their disposition are discussed below:

B=-3, Finding 19, Priority 2

“The annunciator controls for annunciator panel B on CP-33 are located on

=13,

L]
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Relgonse

The annunciator control pushbuttons for CP-33 and CP-13 are located on CP-13.
Since these panels are adjacent no significant operational problems or
confusion is anticipated. The operators will be trained to absorb the
annunciated message before acknowledging from the pushbutton station. There
is no need for the operator to be in front of the pushbutton while reading the
annunciator. Moving the pushbutton station to the right side of CP-13 was
considered, however internal wiring and structural supports precluded this
move.

B-5, Finding 18, Priority 3!

“"There is extraneous information on meter faces 1 cated on CP-13 (e.g.,
circular meters indicating phase angle, vibration, and speed)."

Resgonse

The label will be removed from the meter scale as per EDN-EC-447 and
hierarchical labeling will be added prior to Licensing.

B-6, Finding 39, Priority 1

"There is inconsistent labeling on CP-13; e.g., on "Heater" subpaunel, 1 & 2
indicates HP, 3 & 4 indicates IP, 5 & 6 indicates LP. On "Heater bypass" sub-
panel, HP indicates HP, IP indicates IP, LP indicates LP.’

Response
Labeling has been corrected as part of the enhancement effort.

B-8, Finding 5, Priority 3

"The vibration reset pushbutton for the cooling tower fans is presently

located on CP-13. There are no other cooling tower related controls or

displays nearby. It should be placed near cooling tower fan controls on
cpP~33."

Kvsgonse

[he vibraticn reset pushbutton is for all large motors, not just cooling tower
fans. Therefore, the proper corrective action shall be to relocate the

annunc iator from CP-33 to CP-13 (DCN-IC-987) and labels will be corrected by
Hot Functional Testing.

B-8, Finding 11, Priority 2

"Oon CP-13 displays and controls related to turbine/generator shaft vibration
are separated by a group of controls and displays assocliated with secondary
side steam extraction and drains. Panel demarcation and associated labeling
is not clear and does not compensate for the poor layout. There are two
unassociated controls on the panel, i.e., & reset pushbutton for annunciators
on CP-33 and a CR Potable Water switch."

2.5- Rev. No. 1, (12/82)
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Resgongs

The location of recorders in the upper part of the panel is appropriate. The
location of the power drawers that process field signals for display
indicators, recorders, and alarms are also appropriate in the lower part of
the panel since they have no direct relation to the rest of equipment on that
panel and could have been located, as a group, cutside of that panel with no
effect on operational procedure. The layout of the control stations on panel
CP-13 is functionally correct and is in proper sequence to provide a clear
supervision of equipment opervation to the operator. The annunciator
pushbuttons located on panel CP-13 are associated with annunciator display
cabinets located on panels CP-13 and CP-33., The Coatrol Room potable water
control switch is provided to enable the operator to quickly isolate potable
water to Control Room in case f potable water pipe break within the confines
of the Control Room, thus preventing flooding of essential control circuits.
This i1s a regulatory requirement and control switch is located at extreme left
of all controls in the Control Room to assist in quick location of the control
switch in case of reed.

B-8, Finding 30, Priority 2

"On CP-13 the Extraction Steam Heaters controls/displays are layed out in a
dog leg arrangement."

Resgonse

Feedwater neaters consist of two groups; high and low pressure. High pressure
heaters are grouped on the left and low pressure heaters are grouped on the
right. Therefore, the board components are properly arranged within each
group of heaters. Enhancements will be provided by Hot Functional Testing to
better clarify the arrangement. Refer to Figure 2.5-1.

ro

.5-3 Rev. No. 1, (12/82)
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2.6 PROTECTIVE RELAYS PANEL (CP-15)



2.6 PROTECTIVE RELAYS “ANEL (CP-15)

CP-15 includes the protective relays fcr the follovwing cquiplcntz‘;";

- Main Generator - 4
- Main Transformers (3A and 3B) . f =

4 F
- Unit Auxiliary Transformers (3A and 9)

The Lockout relays for the Maii Generator (primary lockout elay Gl, backup
lockout relay G2 and lockout relay D, 7perated by the distanso relay) are also
mounted on CP=15, with their trip/reset handies accessible on 'he front panel.

The enhancements for CP-15 are shown on rigurc 2.6-1. Before and after

ennancement photographr are providea as F'guies 2,0-£ and 3, respectively.

Findings

There were no specific findings against CP-15, however. any f the geweric
findings (Section 2,15) applicable to CP-15 have ‘been a.ﬂresoed as describecd

in Section 2.15.

2.6-1
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2.7 ELECTRICAL MONITORING PANEL (CP-17)
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2.7 ELECTRICAL MONITORING PANEL (CP-17)

CP~17 includes on its front panel the following instruments:

~  Three recorders monitoring the Main Generator frequency (Hz), the Main
Generator power (MW) and the Grid Voltage (V).

- Three energy (KWH) meters totalizing the Generator gross power, the power
transmitted to the 4kV switchgear and the power transmitted to the 7kV
switchgear.

- The Automatic Synchronizer.

The enhancements for CP-17 are shown on Figure 2.7-1., Before and after
enhancement photographs are provided as Figures 2.7-2 and 3, respectively.

Findinﬁs

There were no specific findings against CP-17, however, any of the generic
findings (Section Z.15) applicable to CP-17 have been addressed as described
in Section 2,15,

2.7-1
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2,8 ESFAS TEST AND COOLING TCWERS AND CONTAINMENT HYDROGEN
MONITOR AND RECOMBINER CONTROL PANEL (CP-32)



2,8 ESFAS TEST AND COOLING TOWERS AND CONIAINMENI HYDROGEN MONITOR AND
RECUMBINER CONIROL PANEL (CP-33)

The top=-center section of the CP-33 is occupied by the annunciator cabinet B,
including alarms related to HVAL systems, various sumps, the Hydrogen
Analyzer, tne CUW/Auxiliary CCW loops and tneir cooling rowers. Left and
rignt of tne annunciator cabinet are located clusters of indicators
corresponding respectively to the loops A and B of the CCW (temp) auxiliary
Ciw (flow), wet tower basin (temp) and Hydrogen Recombiner (temp and power).
e low these indicators are located tne iHydrogeu Analyzer recorders for the
corresponding A and B systems, together with their sample selectors. Further
down on tne lateral sections of CP-33 are located tne selector switches for
the corresponding Hydrogen Analyzer and Recombiner Systems.

On tne central section of CP-33, below the anuunciator cabinet B, are mounted
rhe ESFAS lest Modules A and B and tSFAS Reset Pushbuttons. Below these
modules are located two clusters (A and B) of selector switches for the
control nf cooling tower fans, valves, and Auxiliary CCW Pumps.

Two control stations, for the auxiliary CCW A and B temperature control
valves, are also mounted on CP=33.

[ne enhancements for CP-33 are shown on Figure 2.8-1. Before and after
enhancement pnotographs are provided as Figures 2.8-2 and 3, respectively.

Eleven findings or Human Engineering discrepancies were reported against
CP-33. lhese findings and their dispositions are discussed below:

B-1, Finding 5, Priority 1

"To reset reactor safety injection, tne operator must go to a back panel ia
the Gontrol Room for the master reset and down to the next elevation below the
Gontrol Koom tor the slave reset.”

HPspunSP

A duplicate of the slave reset will be provided on CP-33 1n the Control Room
prior to fuel load.

B=3, Finding 19, Priority Z

"[he annunciator controls for annunciator panel B on CP-33 are located

GP=13,

Kon.p«nlse

Ihe annunciator control pushouttons for CP=33 and CP-13 are located on
since these panels are adjacent no significant operational problems or
confusion is anticipated. Ine operators will be trained to absordb the

1, (12/82)
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annunciated message before acknowledging from the pushbutton station. There
is no nced for the operator to be in front of the pushbutton station while

reading the annunciator. Moving the pushbutton station to tae right side of
CP-13 was considered, however internal wiring and structural supports
preciuded this move.

B-4, Finding 2, Priority 1

"Dry Couling Tower Fans = Micro-switches

' In order to turn the 4-position micro-switch from AUTO to OFF, it must
be switched through the MANUAL FAST and through the MANUAL SLOW
positions.

2. It was reported that the CWD's indicated push to activate 4-position

micro-switches. If this is true, the hardware in the Control Room
differs from that indicated by the CWD's.

L These same 30 DRY COOLING TOWER FAN micro-switch controls are repeated

on LCP-43, the Emergency Shutdown Panel. On LCP-43 the controls are
J-position (there is no AUTO mode) PUSH TO ACTIVATE. The controls

should be identical at the two locations.”

NR( Review Team Comment: Items 2 and 3 are not discrepancies.

Resgonse

The problem indicated by paragrapn 1 has been corrected per DCN-IC-885. Now
the switch can go directly from auto to off.

B-4, Finding 21, Priority 3

“On CP-33 when the Containment Hydrogen Detection lower rocker switch is

pushed to the ON position, the lower rocker is flush with the panel surface,
making it difficult to depress the switch to the OFF position.”

Resgonse

LP&L has reviewed this HED; after having the rocker switch operated repeatedly
to ON and OFF positions by various operators, no problem with this operation
could be found.

B-5, Finding 2, Priority 3

"Of the 15 dry cooling tower fans on the A side and 15 on the B side, 9 of
the A and 9 of the B fans are missile snielded and 6A and bB are not.
Operators indicated this would be useful information and it is not presently
indicated on the control panel.”

F.nspnnsz,'
This item has been corrected as part of the surface enhancement effort.

2.8-2 Rev., No, 1, (12/82)
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B-5, Finding 45, Priority 1

"Hydrogen Analyzer

1. The scale is from 0-100 with numerals in units of 10. The area of
interest when monitoring hydrogen concentration is from 0-30%.

o Hazardous levels (caution and danger) should be coded on scale (below
30%). Physical breadth on recorder paper is very narrow for quickly
discerning trend and/or actual concentratioa level. Available width is
wasted."

Resgonse

This scale will be corrected by Hot Functional Testing to show 0-10% (vel)
which 1s what the analyzer actually measures. This range is required by TMI
task Task I1.F.1l. The lower flammability limit of hydrogen in a steamair
atmosphere is approximately 4% (vol). Hazardous levels need not be coded
since an alarm 1s provided on CP-33 wnen concentrations approach 3% (vol).
The correct scale will make the conceutration trend more obvious.

(FCR-IC-E~187).

B=b, Finding 46, Priority 1

"There is incomplete use of demarcation in the Control Room -nd remote
shutdown panel; e.g., LCP-43, CP-1, CP-2, CP-18, CP-33."

Reseonse

Surface enhancement effort will correct this deficiency on the main boards by
Hot Functional Testing. LCP-43 will be enhanced prior to Licensing.

b-8, Finding 5, Priority 3

Pushbutton CP-33

"The vibration reset pushbutton for the cooling tower fans is presently

located on CP-13. There are no other cooling tower related controls or

displays nearby. It should be placed near cooling tower fan controls on
L‘P-JJ."

Response

Ihe vibration reset pushbutton is for all large motors, not just cooling tower
tans. Therefore, the proper corrective acticu shall be to relocate the
annunciator from CP-33 to CP-13 (DCN-IC~987) and labels will be corrected by
Hot Functional Testing.

B=8, Finding 10, Priority 1

bry Cooling Tower Fans - Labels

The dry cooling tower fan number sequence on CP-33 in the Control Room does
not correspond with that on the CWD's, This discrepancy was reported by
operators and was verified by looking at the cable wiring schemes.

2.8-3 Rev. No. 1, (12/82)
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Response
DCN-1C-885 has been issued to correct this problem. Refer to Figure 2.8-1.

B-8, Finding 32, Priority 3

On CP-33 partial mirror imaging exists, e.g., Hy; Analyzers and H,
Recombiners.,

Response
Two redundant Hydrogen Analyzers and Recombiners are located one at extreme

lett and one at extreme right of the control panel for channel separation
purposes. No mirror imaging exists in this case.

B-9, Finding 1, Priority ]

Wet Cooling Towers - Meters

Controls for wet cocling tower equalizing valves A and B are located on
CP-33. The two meters displaying water level in the Wet Cooling Tower Basins
A and B are on CP-8, Engineered Safeguards Panel.

NRC Review Team Comment: Panels CP-8 and CP-33 arc acrcss the roowm frow each
other.

Resgonse

The term "equalizing valves" is a misnomer and project documents will be
corrected by Hot Functional Testing to refer to Valves 3CC-F285A and 286B as
"eross-tie valves". It would be an error for the opeirators to try to maintain
the same level in both wet cooling tower basins using the cross-tie. The two
wet cooling towers are independent. The cross-tie between the wet tower
basins was provided because NRC Reg. Guide 1.27 stipulates that a single
mechanistic failure of a man-made structure be postulated in the case of the
ultimate heat sink.

In the unlikely event that the cross-tie is ever needed, e.g., as a backup
source of makeup water post tornado, there is more than adequate time for the
operators to walk from CP-8 to CP-33. Separating the cross-tie function from
the basin level indication is a good design; however, this finding will be
brought to the attention of the operators by the training program prior to
Licensing in order to eliwmins.e any confusion caused by previous reference to
"equalizing valves".

2,8-4 Rev. No. 1, (12/82)
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2.9 ENGINEERED SAFEGUARDS PANEL (CP-8)

CP=6 i{ncludes indicators, recorders, control switches and control stations for
a variety of systems and subsystems, most of which are part of, or related to
the kngineered Safety Features Actuation Systems (ESFAS).

CP-8 includes also a pair of Reactor and ESFAS Trip pushbuttons and a set of
annunciator control pushbuttons,

The top row of indicators provides the key parameters for the two Safety
Injection System loops, the levels of the condensate storage pool, refueling
water storage pool, wet cooling tower basin, the level of the steam generators
and the pressure at the discharge of the Emergency Feedwater Pump.

The middle section of the second and third rows of indicators includes four
measurement channels (SMA, SMB, SMC, SMD) for the pressure and level of the
steam generators, together with two recorders {ur the same parameters.

Indicators for the CCW system status (loops A and B) are located left and

right of the steam generator instrument clusters and the shutdown cooling
loops A and B, Below these indicators, on the lateral zones of the vertical
section, ave located the following:

Lontrol switches for the Main Stedm and Main Feedwater isolation valves
test.,

Light indicators for the personnel airlo-k interior and exterior doors
status.

Indicators for the key parameters of the Containment Spray System.

Recorders for the key parameters of the containment and the Shutdown Heat
Exchangers.

The central zone of the vertical section of the CP-8 includes two clusters
(channels A and B) of pushbuttons and switches for the manual initiation of
the Enpineered Safety Features., At their right are located the Reactor Trip
pushbuttons (channels B and C).

The central zone of the inclined section includes indicators for key

parameters of the turbine-driven EFW pump AB, light indicators for the EFW

pump turbine governor and stop valves position, light indicators for the bus
AB status (fed from bus A or from bus B), selector switches for the HPSI pumps
A or B selection and for the COW pumps A or B selection, control switches for
the EFW pump turbine stop vaives, for the HPSI pump AB and for the CCW pump AB.

Left and right of this "AB" zone. the inclined section of CP-8 includes the
“A" and "B" clusters of control switches and control switches related to the
main steam and main feedwater {solation, containment isolatiocn, containment
spray, emergency feedwater loops, RCS vent valves, atmospheric steam dunmp,
steam generator blowdown, etc.

Ihe central zone of the bench section includes the LPSL flow control stations,

the control switches and indicating lights, TIhe Aanunciator control
pushbuttons are located in the same central zone.

2.9-1
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Left and right of the central zone, the bench section of CP-8 includes control

switches, light indicators and analog position indicators for the valves of
the following loops:

- low Pressure Safety Injection
= High Pressure Safety Injection

- Safety Injection Tanks nitrogen filling,
venting and isolation

= Containment Isolation
- Sampling

The enhancements for CP-8 are shown on Figure 2.9-1, Sixteen findings or

Human Engineering discrepencies were reported against CP-8, These findings
and their dispositions are discussed below,

B-3, Fincing 7, Priority 1

“Me SI tank (meter) displays on the left side of CP-8 (under annunciator
panei M) have their corresponding annunciator on panel N - located on the

right side of panel, The SI meters on the right have their annunciator on the
left.”

Rcsgonse

The subject alarms and associated indicators on CP-8 will be rearranged prior 1
to Hot Functional Testing. (DCN-IC-1010)

B-4, Finding 4, Priority 1

"Reactor trip pushbuttons on CP-2 and CP-8 do not have protective housing as
described in NUREG-0700, page 6.4-4, Exhibit 6.4=1, Turbine trip pushbuttons
¢n CP=1 do have these housings.”

RnsEunse
Guards will be provided on reactor trip pushbuttons (DCN-IC-1009). The
identical type pushbuttons presently used for turbine trip including the 1

protective housing will be provided by Hot Functional Testing.

B~5, Finding 3, Priority 1

"Satety Injection Tank Display
The two meters appear to be measuring the same parameters, Why the duplicate

instrumentation? If the globe valve(s) stuck, what assurance would the
operator have that both instruments would remain accurate?"”

2.9-2 Rev. No, 1, (12/82)
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Response
Refer to B~5, Finding 7 below.

B-5, Finding 4, Priority 1

“Safety Injection Tank Pressure

Duplicate instrument (C-52 measurement of C-53), Both transducers operate
from the same side of the globe valve, adding no additional reliability to the
reading/comparison., Determine why two meters display the same parameter.
Determine if the meters are redundant.”

NRC Review Team Comment: Also see B-5.3, B-5.5

Esggonse
Kefer to B-5, Finding 7 below.

b-5, Finding 5, Priority 1

"Safety Injection Tank Pressure

Meters seem to be duplicate. See HED Number 12, The two meters appear to be
measuring the same parameters. Why the duplicate instrumentation? If the
globe valve(s) stuck, what assurance would the operator have that both
instrument: would remain accurate?”

NRC Review Team Comment: Also see B-5.3, B-=5.4.

Resnonse
Refer to B-5, Finding 7 below.

B-5, Finding 6, Priority 1

“Safety Injection Tank Pressure

Duplicate instrument C-42 repeats measurement ot C-43, Both transducers
op *rate from the same side of the valve. Additional reliability to the
resding/comparison is questionable.”

NRC Review Team Cowment: This and B-5.7 are repeats of B-5.4, B-5.5,

Response

kefer to B-5, Finding 7 below.

B~5, Finding 7, Priority 1

Safety Injection Tank Pressure
Repears meas. rements of C=42, Since both transducers operate from the same

side of the valve additional reliability to the reading/comparison is
questionable.,”

2.9-3
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NRC Review and Team Comment: This and B=5.6 are repeats of B-5.4 and B=5.5.

EglEonle

The narrow range of Safety Injection Tank's level and pressure is measured and
displayed on the main control panel with two independent loops of

instrumentation, The two independent loops of instrumentation are provided
for each parameter to ens<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>