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121.10
RSP

MATERIALS ENGINEERING BRANCH

Materials Integrity Section

We require that your inspection program for Class 1, 2 and 3
components be in accordance with the revised rules in 10 CFR
Part 50, Section 50.55a, paragraph (g) published in the
February 12, 1976, issue of the FEDERAL REGISTER Accordingly,

' submit the fo11ow1ng information:

a. A preservice inspection plan which is consistent with the
required edition of the ASME Code. This.inspection plan
should include any exceptions you propose to the Code
requirements.

RESPONSE

The WNP-2 Preservice Inspection Program was sub-

mitted to the NRC on March 28, 1979 (D. L. Renberger to
S. A. Varga WPPSS Letter No. G02-79-54). This inspection
plan includes except1ons and exemptions to the code that
the Supply System is planning to use. Except1ons

due to access identified during preservxce examinations
will be submitted in the final report. -

b. An inservice inspection plan submitted within six months
of the anticipated date for commercial operation.

RESPONSE

The Supply System letter referenced in Part a. states
that the WNP-2 Inservice Inspection Program Plan, which
will govern the first 10 year inspection interval, will
be submitted to you no later than 6 months following the.
*start of commercial operation.

This preservice inspection plan will be reviewed to support
the safety evaluation report finding regarding your compliance
with preservice and inservice inspection requirements, Our
determination of your compliance will be based on:

c. That edition of Section XI of the ASME Code referenced in
your PSAR or later editions of Section XI referenced in-
the FEDERAL REGISTER that you may elect to apply. -

RESPONSE

The edition of Section XI of the ASME Code being used for
the WNP-2 preservice inspection is identified- in Sections
110 and 4.0 of the WNP-2 Preservice Inspection Program
Plan.



B.3

'd. A1l augmented examinations established by the Commission

when added assurance of structural reliability was deemed

' necessary. Examples of augmented examination requirements
can be found in the NRC positions on: (1) high energy-
Tluid systems in Section 3.2 of.the Standard Review Plan
(SRP), NUREG-75/087; (2) turbine disk integrity in Section
1oég.3 of the SRP; and‘(3) the feedwater inlet nozzle inner
radii.

RESPONSE

NRC augmented examination requirements have been addressed
in Section 5.0 of the WNP-2 Preservice Inspection Program
Plan. Subsequent to the submittal of this Plan, the Supply
System has changed some of its inspection requirements for
the feedwater nozzles based on NRC question 121.8. The
current inspection requirements for feedwater nozzle inner
radii can be found in the Supply System response to this.
question - submitted to the NRC with Round 1 Set 1 responses.

Your response to this item should define the applicable edition(s)
and subsections of Section XI of the ASME Code. If any of the
examination requirements of the particular edition of Section XI
you referenced in the PSAR.cannot be met, a request for relief
must be submitted, including complete technical justification to
support your request.

Detailed guidelines for' the preparation and content of the inspection
programs to be submitted for staff review and for relief requests
are attached as Appendix B to Section.121.0 of our review questions.

RESPONSE

All of'%he detailed guidelines for the preparat%on and content of
this inspection program as described in Appendix B to Section 121.0
have been met with one exception, that being B.3 which is contained
herein.

Provide the proposed codes and addenda to be used for repairs,
modifications, additions or alterations to the facility which might
be implemented during this inspection period.

RESPONSE

Repairs, modifications, additions, or alterations to WNP-2 during
the Preservice Inspection will use the same code and addenda as
that used for the manufacture and installation of the affected
components.
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Q. 221.01

Section 4.4 of the FSAR contains no discussion of “crud" buildup (i.e.,

| deposits on the surfaces of the fuel elements) and its effect on both

the critical power ratio (CPR) and the core pressure drop. Provide
your assumptions regarding the sensitivity of the CPR and the core
pressure drop due to variations in the amount of crud present. Provide
data supporting your assumptions on crud buildup and discuss how crud
buildup in the core would be detected.

Response:

In general, the CPR is not affected as crud accumulates on fuel rods
(References 1 and 2). Therefore, no modifications to GEXL are made to
account for crud deposition. For pressure drop considerations, it is
assumed that a conservative amount of crud is deposited on the fuel rods
and the fuel rod spacers. This is reflected in a decreased flow area,
increased friction factors and increased spacer loss coefficients. The
effect of this crud deposition is to increase the core pressure drop by
approximately 1.7 psi which can be detected. Further discussion of

crud (service~induced variation) and its uncertainty is discussed in
Zegt}gn III of Reference 3 (A revision of Reference 1 in FSAR Section

References:' 1) . McBeth, R.V., R. Trenberth, and R.W. Wood, "An Investi-
gation Into the Effects of Crud Deposits on Surface
Temperature, Dry-Out, and Pressure Drop, with Forced
Convection Boiling of Water at 69 Bar in an Annular
Test Section", AEEW-R-705, 1971.

2) Green, S.J., B.W. LeTourneau, A.C. Peterson, 'Thermal
and Hydraulic Effects of Crud Deposited on Electrically
_Heated Rod Bundles", WAPD-TM-918, Sept. 1970.

3) General Electric Thermal Analysis Basis (GETAB): Data,
Correlation, and Design Application”, General Electric
Company, January 1977, (NEDO-10958A) .
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221.02 The data base for the approved correlation of the CPR -
(4.4.2) contained in GEXL is for 7x7 fuel bundles and 8x8 fuel
’ bundles: having one water rod. However, you have not

provided a substantial data base to support the use of
the GEXL code to calculate the CPR of the 8x8, two water
rod fuel bundles proposed for the WNP-2 facility.
Accordingly, demonstrate that the GEXL correlation cited
above is applicable to the fuel bundies proposed for the
WNP-2 facility by comparison to applicable data. Our -
requirement in this matter must be satisfied prior to
issuance of an operating license for the WNP-2 facility.
Alternatively, you may increase the limiting value of the
minimum critical power ratio (MCPR) by 0.05 to account for
the uncertainty in using the GEXL code for the analysis
of the 8x8, two water rod fuel elements.

:RESFONSE: Extensive full-scale boiling transition tests for the 8x8

e two water-rod design such as the fuel assembly for Hanford-2
have been conducted in the GE ATLAS test facility. It has
been proven that the appréved 8x8 GEXL correlation with the
appropriate R-factors for the two water-rod design can
equally well predict the data as the one. water-rod bundle,
with a mean ECPR (ratio of the predicted critical power to
the measured data) of 0.9879 (~1.2% conservative) with a
standard deviation of 0.0234. Therefore, any MCPR limit

’ benalty due to GEXL correlation is not justifiable. A

licensing tdbical reported was transmitted to NRC in October,
1978. Reference: Letter, from R. L. Gridley (GE) to D. Eisenhut
and D. F. Ross (NRC), "“General Electric Information Report
NEDE-24131,"Basis for 8x8 Retrofit Fuel Thermal Analysis
Application', October 5, 1978.






Q. 221.03
(4.4.2)

In Section 4.4.2.5 of the FSAR, you state that: "There is reasonable
assurance, therefore, that the calculated flow distribution throughout
the core is in close agreement with the actual flow distribution of an
operating reactor." Indicate whether this statement refers specifically
to the WNP-2 calculations and identify the operating reactor which was
used for the data comparison.

Response:

This is a generic statement and is applicable to Hanford 2. This state-
ment is based on actual data reported in 1) "Core Flow Distribution in

a Boiling Water Reactor as Measured in Monticello", NEDO-10299A, October,.
1976 and 2) H.T. Kim and H.S. Smith, "Core Flow Distribution in a General
Electric Boiling Water Reactor as Measured in Quad Cities Unit 1", NEDO-
10722A, August, 1976.
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%A 4221.04

Your discussion on the flow distribution in Section 4.4.2.5 of the
FSAR does not address: (1) the effect of uncertainties on the flow
distribution; or (2) the effect of channel flow uncertainty, coupled
with the other uncertainties 1isted on Table 4.4-6, on the MCPR
uncertainty. Additionally, Table 4.4-6 does not address the flow
distribution uncertainties. Accordingly, provide this information.

Response:

%he channel flow uncertainty has been inherently considered in 'its
contribution to the MCPR uncertainty when evaluating the probability
of a fuel rod subject to a boiling transition in establishing the

‘safety 1imit MCPR, although it is not explicitly specified in Table

4.4-6. The uncertainties described in Table 4.4-6 are essentially
the independent parameters upon which the channel flow (or the core
flow distribution) uncertainty depends, except the R-factor and the
critical power uncertainties.

~ In establishing the GETAB safety 1imit, a BWR core model incorporating

these parameter uncertainties.(as given in Table 4.4-6) is utilized
to evaluate the probability of a fuel rod being subject to a

boiling transition by performing a core power and flow distribution
calculation through an iterative process by equalizing the pressure
drop from the lower plenum to the upper plenum for each fuel assembly.
Therefore, the channel flow not only depends on the flow-related
parameters such as the total core flow, channel flow area, friction
factor multiplier, ‘and the channel friction factor multiplier, but
also depends on the core power distribution. The calculated core
power distribution is directly dependent on TIP readings and the total
core power, through the parameters T1ike feedwater flow, feedwater
temperature, and reactor pressure. In additon to those power-related
parameters, the channel flow (or flow distribution) is also affected
by the core inlet temperature during the pressure drop iteration
process.

In conclusion, the channel flow-uncertainty is not an independent
parameter contributing to the MCPR uncertainty. Although it is
not specified in Table 4.4-6, it's effect has been included in
evaluating the probability of a boiling transition during a core
wide power and flow calculation.
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Q. 221.05
In section 4.4.4.5.2 of the FSAR, you that:

", ..analytical models of the individual flow path
were developed as an independent check of the
tests...When using these models for hydraulic
design calculations..." .

Provide the equations comprising the model, including your
assumptions. Provide a comparison of the results of this
model with physical data.

Response: .

As stated in 4.4.4.5.2, flow through the bypass flow paths is expressed
by the form:

c 2

- b
W= C]AP + CZAP 4 + C3AP
The assumptions comprising the model are also discussed in Subsection
4.4,4.5.2. A comparison of model predictions with test data is contained

in the following reference:

"Supplemental Information for Plant Modificétion to
Eliminate Significant Incore Vibrations," (NEDE-21156),
Class III, January, 1976.

This reference is being added to Chapter 4 of the FSAR as reference No. 13
of Section 4.4.7.%* ’

*See attached draft pages. The referenced document was sent by R. E. Engel
of Operating Plant Licensing, General Electric Co. to D. G. Eisenhut,

Operating Plant Licensing of the NRC. The document was approved in May 1976.



WNP-2 AMENDMENT NO. 1
July 1978

The balance of the flow enters the fuel bundle from the

lower tie plate and passes through the fuel rod channel
spaces. A small portion of the in-channel flow enters the
non-fueled rods through three orifice holes in each rod just
above the lower tie-plate. - This flow, normally referred to

as the water-rod flow, remixes with the active coolant channel
flow below the upper tie-plate. For a2 comparison of mede ]
predictions with tes? /aéql refer o /?a;{c}-euze/%l/—/s,
4.4.4.5.3 System Heat Balances .

Within the fuel assembly, heat balances on the active coolant
are performed nodally. Fluid properties are expressed.as

the bundie average at the particular node of interest and

are based on Reference 4.4-6. In-evaluating fluid properties,
2 constant pressure model is used. .

The core power is divided into two parts: an active coolant
power and a bypass flow power. The bypass flow is heated by
neutron-slowing down and gamma heating transferred to the
bypass flow from structures and control elements which are
themselves heated by gamma absorption and by the (n, &) reac-
tion in the control material. The fraction of total reactor
power deposited in the bypass region is very nearly 2%. A
similar phenomena occurs within the fuel bundle relative to
the active coolant and the water rod flows. The net effect
is that 96% of the core power is conducted through the fuel
cladding and' appears as heat flux.

In design analyses the power is allocated to the individual
fuel bundles using a relative power factor. The power dis-
tribution along the length of the fuel bundle is specified
with axial power factors which distribute the bundle's power
among the 24 axial nodes. A nodal local peaking factor is
used to establish the peak heat flux at each nodal location.

The relatlve (radial) and axial power distributions when .

used with the bundle flow, determine the axial coolant property
distribution resulting in sufficient information to .calculate
the pressure drop components within each fuel assembly type.
Once the equal pressure drop criterion has been satisfied,

the critical bundle power (the power which would result in
critical quality existing at some point in the bundle using

the correlation expressed in Reference 4.4-7) is determined

by an iterative process for each fuel type.

In applying the above methods to core design, the number of
bundles (for a specified core thermal power) and bundle
geometry (8x8, rod diameter, etc.) are selected based on
power density and linear'heat generation rate limits.

’

4,4-22




B

T A——cmss, | <



S
W .

“ ¢

I

4.4.7
4,.4-1

4.4~2
1,43
4.4-4
4,4~5
.4.4:6
4427

404-8
4.4-9

4 . 4—10
4.4-11

4,4-12

4 4-13

WND=-2 ' AMENDMENT NO..

_ July 1978

REFERENCES

"General 'Electric Thermal Analysis Basis (GETAB):
Data, Correlation, and Design Application,”
General Electric Company, November 1973,
(NEDQ-10958)

"Core Flow Distribution in a Modern Boiling Water
Reactor as Measured in Monticello," January 1971.
(NEDO-10299)

R. C. Martinelli and D. E. Nelson, "Prediction of
Pressure Drops During Forced Convection Boiling of
Water,'" 'ASME Trans., 70, pp 695-702, 1948. .

C. J. Baroozy, "A Systematic Correlation for Two-
Phase Pressure Drop," Heat Transfer Conference
(Los Angeles), AICLE, Preprint No. 37, 1966.

Jens, W. H., and Lottes, P. A., Analysis of Heat
Transfer, Burnout, Pressure Drop, and Density Data
for High Pressure Water, USAEC Report-4627, 1972,

Neal, L. G., and 2ivi, S. M., "The Stability of
Boiling-Water Reactors and Loops,™ Nuclear Science
and Engineering, 30 p. 25, 1967. .

S. Levy, et. al., "Experience with BWR Fuel Rods
Operating Above Critical Flux," Nucleonics, April
1965,

"Process Instruments and Controls Handbook,"
Considine, McGraw-Hill Book Co., 1957.

zadeh and Desoer, "Linear System Theory,"
McGraw-Hill Book Co., 1963.

"Analytical. Methods of Plant Transient Evaluations
for General Electric Boiling Water Reactor,"
General Electric Company, BWR Systems Départment,
February 1973, (NEDO-10802).

Zuber, N, and Findlay, J. A., "Average Volumetric
Concentration in Two-Phase Flow Systems,"

Trans. ASME, Journal of Heat Transfer, November
1965.

-BWR/4 and BWR/5 Fuel Design, General Electric Co.,
October 1976, (NEDO-~20944) .

’

"Supplemental Information for Plant Modification
to Eliminate Significant Incore Vibrations,"
(NBDE -21156); Class III, January, 1976.

4.4-33 -

1







Q. 221.06
@55

Indicate what fraction of the fuel bundle coolant flow is water-rod flow.

Response:
At rated conditions, the water rod flow makes up 1.19% of .the total

flow.
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@ . 221.07
%4.3.15
In Section 4.4.4.5.1 of the FSAR, you state that "...the nominal expected
bypass flow fraction is approximately 10%." Indicate the fraction of

calculated bypass flow for the WNP-2 core, including the uncertainty of
this value.

Response: -

The calculated bypass flow fraction for WNP-2 at rated conditions is
10.0% of the total flow. The one-sigma uncertainty of the bypass flow
is estimated to be 2.5%.






QUESTION 221.08

RESPONSE:

Identify the name of the:computer program cited in Section
4.4.4.5, Provide references which document the code.

The digital computer program used for thermal hydraulic
analysis is a proprietary code which has not been documented

-in the form of a Licensing Topical Report to the NRC.

The code is a parallel flow path computer program used to
perform the steady-state BWR reactor core thermzl-hydraulic
analysis, as is described in Section 4.1.4.6. Program input
includes the core geometry, operating power, pressure, coolant
flow rate and inlet enthalpy, and power distribution within
the core. Output from the program includes core pressure drop,
coolant flow distribution, critical power ratio and axial
variations of quality, density, and enthalpy for each channel
type. . This computer program has been used in one form or
another in the design and licensing of all BWR 2 through 6
class plants.

The code is available for review at General Electric in San Jose.
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%. 221.09

In Section 4.4.4.6.7 of the FSAR, you state that the most limiting
condition for thermal-hydraulic stability occurs at the end of core life
with power peaking toward the bottom of the core. Indicate whether the
typical values of core stability provided in this section are bases on
the core characteristics at the end of core life. If not, provide values

of the decay ratio for this conditon. Provide the power profile and the
void reactivity coeffiients-used for this analysis.

Response:

The core stability results provided are based on core characteristics
near end of cycle 1* condition, which is the most limiting for cycle 1*
plant operation.

The void reacéivity coefficient and axial power profile used in the
analysis are provided in the attached Figures 1 and 2 respectively.

»

*Note: Core stability data for those cycles beyond cycle 1 will be
provided with the reload license application.
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%& 4221.10

In Section 4.4.4.6 of the FSAR, you state that as new experimental or
reactor operating data are obtained, the analytical model is refined

to improve its capability and accuracy." This implies that a comparison
of older versions of the model with test data, as shown in Figure 4.4-4,
are meaningless for the WNP-2 facility if it has been analyzed with an
updated version. Indicate whether the comparisons of the analytical
model with the test data, as given in Figure 4.4-4, are based on the .
same version of the model as was used for the WNP-2 facility. If not,
provide comparisons using the present WNP-2 model. In addition, provide
a description of the code. While you may reference a submittal on
another docket, references to KAPL reports on the code, STABLE, are
unacceptable.

Resgonse:

The comparisons of the model with data, as given in Figure 4.4-4, are
based on the same version of the model as was used for WNP-2 facility.
The stability licensing topical report, NED0-21506, provides a descrip-
tion of the analytical methods used in the code as well as model
qualification through comparison with test date.

Re%erence:' Licensing Topical Report, "Stability and Dynamic Performance
of the General Electric Boiling Water Reactor", January 1977
(NEDO-21506)






Q. 221.11
(XX

In Section 4.4.4.6 of the FSAR, you reference the GE topical report NEDO-
10802 for the model used to perform system stability calculations. You
also state that this model is periodically refined as new experimental

or reactor operating data are obtained. Indicate whether the version

of the model used for the analysis of the WNP-2 facility is described

in NED0-10802. If not, describe the changes.

- Response:

The same version of the code described in NEDO-10802 has been used for
WNP-2 facility System Stability calculations.
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Q. 221.12
RSP

(4.4.4)

We require that a loose parts monitoring (LPM) system be installed in the
WNP-2 facility and that it be operational prior to startup testing.
Accordingly, provide a description of your proposed LPM system so that

we may evaluate it prior to issuance of an operating license. Our positions
on the design criteria for a LPM system can be found in Section C of draft
Regulatory Guide 1.133, "Loose-Part detection Program for the Primary System
of Light-Water-Cooled-Redctors," September 1977. Indicate when you will
submit a description of your proposed LPM system.

Response:

A Loose Parts Monitoring System (LPM) will be installed at WNP-2. The
system has been specified and meets the intent of draft Reg. Guide 1.133.
The below description is taken from substantive parts of the LPM system
specification:

primary coolant system and shall be located at natural collection
points where loose parts will be most 1ikely to impact. The general
locations shall be:

9 The Loose part detection sensors shall be mounted on the exterior of

a. Main Steam Line A & B (26" 1line): 2 sensors.

b. Feedwater Line A & B (12" line): 2 sensors.

c. Recirculation Water Qutlet A & B (24" line): 2 sensors.

d. Reactor Vessel Bottom Head (3/4" to 1" CRD lines): 4 sensors.
A1l sensors shall be piezo electric accelerometers. Sensors shall
be provided with customized mounting blocks suitable for strapping
around lines at the above general locations. Magnetic mounts are
not permitted.

The Loose Parts Detection System shall provide on-line monitoring
of 10 channels with the following performance requirements:

a. Sensitivity at the sensor = 0.05 ft. 1b.

(Function of mass of loose part, impact velocity, geometry,
and distance from sensor and surface being impacted).
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b. System range = 0.05 to 5 ft. 1b.
¢. Alarm adjustment = 0.2 to 2 ft. 1b.

d. Alarm setpoint accuracy, repeatability, stability, drift =
1% of adjustable range.

e. Alarm should be actuated if loose parts weighing 0.25 to 30
1b. impact with a kinetic energy of 0.5 ft. 1b. on the inside
surface of the reactor vessel within 3 ft. of a sensor.

f.  Frequency range: 1.5 HZ to 15 KHZ within 3 db.

g. The signal associated with the loose part impact shall be
of sufficiently high magnitude such that background noises
(running of pumps, flow induced vibrations, induced voltages
due to RFI and magnetic couplings, etc.) do not prevent the
detection of loose parts in the primary coolant.

The LPDS shall be provided with loudspeaker, volume control,
audio amplifier, and channel selector switch for monitoring
unfiltered signal of any one of ten channels. This audio moni-
toring shall be independent of any automatic/manual recording

. being performed at the same time. The Toudspeaker, volume con-
trol, and channel selector switch shall be installed on the front
control panel and loudspeaker (center point) shall be mounted at
5'0" above the floor.

One on-line four-channel-cassette, FM/direct tape recorder shall’
be provided to automatically record unfiltered signal upon detec-
tion of metal impact.(by preselected alarm setting) by any one of
ten channels. The tape recording system shall record preselected
four channels simultaneously. For simultaneous manual recording
of any four channels, a switching matrix shall be provided. This
manual recording will be automatically bypassed upon detection of
loose parts by any one channel. Provisions shall be provided for
playing back any one out of four recorded channels through the
loudspeaker. ‘

For prevention of nuisance alarms, the LPDS shall have provisions
for temporarily bypassing the monitoring of loose parts. The bypass
signal will be provided by a normally open contact.

For locating and determining the impact energy of a loose part, a
loose parts locator, operating on the principle of differences in
transit time between sensors, with a printer shall be provided
with the following provisions:






Location accuracy: Within a cubic meter

Printout: Date
Time in hours, minutes, and seconds.
Lag time of each channel from the reference cha;nel.
Distance of impact.
Peak impact energy.

Provisions for testing, resetting and spurious indication shall
also be included as a part of this locator.

Sections 1.5.1.2.1, 4.4.6, and 7.7 of the FSAR have been revised to account
for the LPM system.* .

deufY
*See attachedﬂrevised pages.
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Response:

The consequences of an anticipated transient without scram
(ATWS) are mitigated by tripping the recirculation pumps
and by manual insertion of the control rods.. (For more
information, see 15.8). -

1.5.1.2 Current Development Program

1.5.1.2.1

ibration testing for reactor internals has been performed
on virtually all GE-BWR plants. At the time of issue of NRC
Regulatory Guide Y.20, test programs for compliance were

instituted.

a long-term program
for the purposgs of development of/ a vibration monitoring
system for light water reactors. /The objectiveof the pro-

provide continual monitoring f£gr the impact d vibration of
loose par

years t¢ develop a method ¢gf monitoring for excessive vibra-
tion off reactor internals/or loose parts /inside the pressure

cific compone
and the frequepcy of
vibyation of that compbnent. However/, it was recognyzed
objective is sf£ill beyond the /current
state-of-the-art capability of the present vibratign moni-
toring systems. Thérefore, the deyelopment progr has bee
redirected towards/a presently fedsible goal -- detect

the presence of ldgose parts in the pressure vessgl througl/ an
impact detection sSystem. The system under development wildl
also attempt to ftilize sensors /mounted on the ‘exterior Af
the reactor pregsure vessel to locate the source of excgs-
sive vibration fuch that corrective action can be takej in

a timely and expeditious manner. This total developmgnt
program is a joint effort between the General Electric Co.
and the Empire State Atomic Development Associates, Inc.
ESADA) .

/



Py ) AMENDMENT NO. 1 {
. WNP-2 July 1978

4.4.6 INSTRUMENTATION REQUIREMENTS |
The reactor vessel instrumentation monitors the key reactor ‘
vessel operating parameters during planned operations. This -
ensures sufficient control of the parameters. The following
reactor vessel sensors are discussed in 7.7.1l.1.

2. Reactor Vessel Temperature

b. Reactor Vessel Water Level

c. Reactor Vessel Coolant Flow Rates and
Differential Pressures

d. Reactor VésseI Internal Pressure

e. Nuclear Incore Monitoring System

NP-2 coes not ve a loos¢ parts nitoring system; hoyevery
studies are bedng perform¢gd to evaduate e varigus sydtems

"4,4.6.1 Loose Parts Monitoring

available. ese studieg are expected #0 be cofipletg” prior
to- plant stdrtup. .

d«w«&"‘:—

Pz Loose part detection sensors shéél—ée mounted on the exterior of.
primary coolant system and shall-te located at natural coliection
points where. 1oose parts will be most likely to impact. The
general. locations sheti—ter are =

a. Main Steam Line A & B (26" line): 2 sensors. \

2
[ ———

\
\ b. Feedwater Line A & B (12" line): 2 sensors. . v
c. Recirculation Water Outlet A & B (24" 1ine): 2 sensors. i

d. Reactor Vessel Bottom Head (3/4" to 1" CRD lines): 4 sensors.

<o W '7,'7,;L-‘15‘.{7;\ {mv\em -

4.4-32
;\"‘J
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7.7 CONTROL SYSTEMS NOT REQUIRED FOR SAFETY

Y}
7.7.1  DESCRIPTION

This subsection discusses instrumentation controls of systems
whose functions are not essential for the safety of the plant
and permits an understanding of the way the reactor and im-
portant subsystems are controlled. The systems include:

a. Reactor vessel = instrumentation

b. Reactor manual control system - instrumentation
and controls, or rod control and information
system - instrumentation and controls

c. Recirculation flow control system -~ instrumenta-~
tion and controls

d. Reactor feedwater system - instrumentation
controls - .

e. Pressure regulator and turbine - generator sys-
tem - instrumentation and controls

f. Neutron monitoring system (TIP) - instru- .
"mentation and controls

g. Process computer system - instrumentation

h. Reactor water cleanup system - instrumentation
and controls

i. Area radiation monitoring system - instrumenta-
tion and controls

j. Gaseous radwaste system - instrumentation and
controls

k. Liquid radwaste system - instrumentation and
controls

1. Solid radwaste system - instrumentation and
. controls - . —
_ ™. W?@M&S%-MMMM%
7.7.1.1 Reactor Vessel - Instrumentation
Figure 7.3-15 shows the instrument numbers, arrangements of

the sensors, and sensing equipment used to monitor the re-
actor vessel conditions. Because the reactor vessel sensors

’

7.7-1 ot g
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connection with other test panel signals will not disturb
the plant.function from which the signal originates. Any
isolation amplifier can be removed without disturbing the
plant parameter at the amplifier -signal input.

The design of the transient test instrumentation is such as
to ensure that no fire or other emergency is created by the
test circuitry. ©No electrical faults in the panel will
cause misoperation, disturbance or. failures in the systems
being tested or monitored.

‘The entire setup is a nonessential system for initial tran-

sient tests. It does not control the plant nor does it
perform any safety functions.

Cables between isolation amplifiers and the startup computer
are nondivisional and these cables can be run in nondivi-
sional trays.

Operation of the recording equipment is accomollshed by the
startup test engineer--~by demand.

The recording equipment is semi-portable and needs only be
disconnected from the test panel for removal..

Qe ot (i ot o] |
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o Add the following beginning on page 7.7-82.

7.7.2.15 Loose Parts Detection System
7.7.2.15.1 System Identification .
7.7.2.15.1.1  General

The Loose Parts Detection System (LPDS) shall monitor the reactor vessel
for the presence of internal loose parts. Internal’movement of ‘components
or core vibration of internals is not required to be monitored by this
equipment. A

7.7.2.15.1.2 Classification

The system is designed to operate during normal plant conditons and is
classified as not related to safety.

7.7.2.15.1.3 Reference Design

Similarity to the design of other plants is not knbwn.
7.7.2.15.1.4 Power Sources

The LPDS will be supplied from a non 1E 120 Vac power source.
7.7.2.15.1.5 Equipment Design

The Loose Parts Detection Sensors will be mounted on the exterior of the
Primary Coolant System and will be located at natural collection points
where loose parts will most 1ikely impact. During startup and normal
plant operation the LPDS will be on line to provide visual and audio
information to the operator. Also, this data will be recorded on magnetic
tape for detailed analysis at a later date and to provide a startup base
1in? signature of various pumps ‘and valves to be used for comparative
analysis.

7.7.2.15.1.6 Testability

A11 system components, with the exception of the sensors, can be tested
during plant operation. The sensors can be tested during plant shutdown.







7.7.2.15.1.7 Environmental Considerations

The sensors are exposed to and will be qualified to the environmental
conditions of the primary containment as shown in Table 3.11-1. The LPDS
panel will be installed in and qualified to the environmental conditions
of the reactor building as shown in Table 3.11-1.

7.7.2.15.1.8 Operational Considerations

7.7.2.15.1.8.1 General Information

Audio output will be provided in the main control room.

7.7.2.15.1.8.2 Reactor Operater Information

System status information will be presented to the operator through
annunciation.
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In Table 4.4-6 of the FSAR, you 1list uncertainties used in the statistical
analysis performed to establish the 1imit which ensures the integrity of
the fuel cladding. Provide a discussion of the experimental data base
used to derive the uncertainty values listed in Table 4.4-6 and provide
appropriate references to this data base,_where possible. In particular,
describe the applicability of these values. to the 8x8, two-water rod fuel
bundle which you propose for the WNP-2 facility.

Response:

Except for the critical power uncertainty in Table 4.4-6, all the uncer-
tainties are unaffected by the two water-rod assembly design. The GEXL
critical power predictability for the 8x8 two water-rod design has been
shown to be similar to the standard one water-rod design (see the response
to Question 221.02), and therefore, the uncertainties in Table 4.4-6 are
conservatively applicable to Hanford-2 two water-rod fuels. The discussion
of the uncertainties and the bases used to derive these uncertainties are
described in the approved licensing topical report, NEDO-10958-A "General
Electric Thermal Analysis Basis (GETAB): Data, Correlation, and Design
Application", January 1977. )






Round One, Set Five
Quality Assurance Branch
422.1 - 422.9
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Q. 422.1

You state that the Plant Superintendent is responsible for fire protection
activities at the plant level. Describe any further delegation of these
responsibilities for the fire protection program such as maintenance of
fixe protection systems, testing of fire protection equipment, fire safety
inspections, fire fighting procedures, and fire drills.

Response

Delegation of fire protection program responsibilities include the following:

Shift Supervisors

The Shift Supervisors are responsible for responding to fire related
incidents in accordance with the fire brigade handbook and emergency
plans and procedures.. Testing of selected fire protection systems
are performed in accordance with the surveillance testing program
procedures.

Plant Industrial Safety Specialist

@ The Plant Industrial Safety Specialists's responsibilities include:

a. Periodic fire safety audits to ascertain fire defenses are in
place, emergency equipment is readily available and in operating
order, combustibles are held to minimal quantities and house-
keeping is maintained at a high level.

b. Assisting in training of the plant fire brigade, plant staff
and non-resident (both WPPSS and Contractors) workers in fire
protection aspects.

c. Assist in the preparation of the fire brigade handbook and fire
fighting procedures.

d. Reviewing selected work requests for the purpose of identifying
possible fire hazards and recommending positive control as
requested.

e.‘Preplanning and critiquing the performance of fire brigade drills.

Plant Training Coordinator

The Plant Training Coordinator is responsible for scheduling and
coordinating fire protection training for the plant staff, main-
taining records for each person receiving training and maintaining

0 records of fire brigade drills.




Maintenance Supervisors

The maintenance supervisors are responsible for testing of selected
fire protection devices in accordance with the surveillance testing
program procedures. Preventative and corrective maintenance of
fire protection equipment is performed in accordance with plant
procedures.

Housekeeping Area Responsible Persons

The applicable Housekeeping Area Responsible Persons defined in
plant procedures are responsible for inspecting their assigned
plant areas and resolving housekeeping deficiencies in a timely
manner.

Fire Brigade Training

The Fire Brigade personnel are trained and retrained in responding
to and fighting fires in accordance with the Fire Brigade Training
Program. This training program is prepared and instructed by
qualified personnel from the Health, Safety and Security Division.
Fire Brigade leaders may also conduct this training.






QUESTION 422.2

Describe the proposed composition of your plant fire brigade.’

RESPONSE

A minimum fire brigade team complement of five persons will be maintained
on all shifts. Fire brigade composition for each shift is as follows:

Fire 'Brigade Team Leader

Senior employee licensed by the N.R.C.

Assistant Team Leader

Health Physics Technician

Team Members

Equipment operators (2)

Security Force officer.
The assigned Security Force officer will participate in brigade emergency
actions for a maximum period of 30 minutes and.may be relieved earlier
upon arrival of the fire department.

The Plant Industrial Safety Specialist is assigned the position of Fire
Brigade Chief. ‘ '






© ...

Indicate the number of professional persons reporting to each of the
following: (1) Manager, Test and Startup Programs; (2) Chief, Design
Engineering; (3) Project Engineer, WNP-2; and (4) Manager, Quality
Assurance.

Response:

The following number of professional persons were reporting as of
January 1979%:

0 Manager, Test and Startup, WNP-2 28

o Chief, Design Engineer ‘
Mechanical/Nuclear 28
Civil/Environment 2
Electrical/I&C _8

Total. 38 |

o Project Engineer, WNP-2 22

o Manager, Quality Assurance
@ Vendor/Audits

WNP-2, Projects
Operations QA, WNP-2
Total

N
oxl.:.\u:\x

*The individuals identified are available from the corporate
office or working at the WNP-2 site.
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Provide the resume of the persons filling the position of Plant
Operations Division Manager and Project Engineer - WNP-2.

Response:

Please see the attached for the resume of the Project Engineering
Manager for WNP-2. The "Plant Operations Division Manager" position
has been recently deleted from the WPPSS organization. The Plant
Manager now reports directly to the Assistant Director, Generation.
Chapter 13 is being revised to include updated organization charts
and resumes.






N

Title:
Name:

Education:

Experience

Project Engineering Manager - WNP-2

K. D. Cowan
1961 B.S. Mechanical No. Dakota State Univ.
Engineering

1965 Registered Profes- California
sional Engineer

1971 M.B.A. University of Santa
Clara, California
1978 - Present Washington Public Power Supply
System

Project Engineering Manager

Responsible for all engineering on project,
including A/E and NSSS supplier. (30 personnel)

1978 - General Electric Co.
Senior Program Manager
Advance Engineering

Systems design for next generation BHWR.

1976 - 1978 General Electric Co.
Senior Program Manager
Engineering Department
Systems Engineering

Multidisciplined, Technical and Administrative
Program Management. $Three Million Budget.

L1976 - General Electric Co.
Section Manager
Engineering Support
Nuclear Strategy Project Dept.

- Program cost and schedule system - Budget of
$8 Million for department

- Program measurement, reporting and control.

- Project cancelled before completion.






1973 - 1976 General Electric Co.
Subsection Manager
Project Applications Engineering
Project Dept.

- Standard Plant Project

- Change control on all projects (3 engineers)

- Design/Project issues program on all projects
(6 engineers)

- C&I and Computer Application Engineers - 25
projects (12 engineers)

- $1M Budget

1971 - 1973 General Electric Co.
Unit Manager
Plant Applications Engineering
Project Dept.

- Requisition project engineers on select projects
(10 engineers)
- Operating Plant Applications engineers (3 engineers)
- C&I .and Computer Application engineers 20 projects
(8 engineers) -
- $1M Budget

1969 - 1971 General Electric Co.
Senior Project Engineer
Browns Ferry Nuclear Project
Project Dept.

One of 4 project engineers providing total
technical integration of Engineering and Licensing.

1968 - 1969 General Electric Co.
Senior Systems Engineer
Engineering Department

- Established product improvement program for
department

- Systems evaluation of technical, and cost factors
for new product line

1966 - 1968 General Electric Co. .
Technical Design Leader
Engineering Department

- Plant layout, piping design and procurement,
servicing and refueling equipment design and
procurement (8 engineers, 10 draftsmeng

- Heavy customer and A/E interface
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1964 - 1966 General Electric Co. .
Design Engineer
Engineering Department -

Plant layout of mechanical, piping, structural
and electrical features, and design of mechanical
equipment (10 draftsmen)

1962 - 1964 General Electric Co.
Design Engineer
Research Reactors -
Engineering Department

One of 3 engineefs responsible for design and
project engineering of total plant; mechanical,
C&I, structural

1961 - 1962 General Electric Co.
Engineering Training Program

HVAC redesign, fuel testing, site services
engineering.
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Q. 422.5
(13.1.1)

Provide the requirements for the specific level of experience for your
Mechanics, Electricians, and Technicians shown in Figure 13.1-5 of the
FSAR. (Refer to subsections 4.5.2 and 4.5.3 of ANSI N15.1-1971.)

Response

As stated in the FSAR, paragraph 13.1.3.1.4, responsible craftsmen
(Mechanics, Electricians and I&C Technicians) will have journeymen
experience (4 years) in their specialty.

Craftsmen who have less than 4 years experience will assist and work
under the direction of qualified journeymen in areas where not previously
qualified.
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Q. 422.6
(13.1.3)

Provide the resumes of the persons f£illing the positions of Nuclear
Engineer and I&C Engineer shown in Figure 13.1-5 of the FSAR.

Response

The position of I&C Engineer is temporarily unfilled.
Nuclear Engineer is attached.

L.
‘\.\

The resume of the
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Title:

@ Name:

Education:

Training:

Experience:

Nuclear Engineer

Ian Jenkins

1965 Associate, Mathematics; Phoenix College, Phoenix, Arizona
1968 B.S., Mathematics; Arizona State University, Tempe, Arizona

1968 ( 5 weeks) GE PAC 4000 Process Computer Programm1ng by
General Electric -

1969 (16 weeks) Nuclear Engineering Fundamentals Part II by
General Electric

1972 (16 weeks) Fundamentals of Nuclear Insffumentatién by
General Electric

1978 ( 5 weeks) Station Nuclear Engineering by General Electric
1979 ( 1 week) 4000 Freetime IV Programming by Honeywell

1978-Present HWashington Public Power Supply System
Nuclear Engineer for WNP-2

Perform nuclear performance evaluations and inplant fuel management
activities to assure compliance with the WNP-2 operating license and
technical specifications. Assist the WPPSS nuclear fuel management

~group in optimizing, the fuel management program. Responsibilities

include the preparation and maintenance of the Plant's nuclear
performance evaluation procedures, maintenance of the nuclear engi-
neer's jobs, reyiew and monitoring core performance to assure safety,
updating and testing of the on-site process computer, and as the
Special Nuclear Material Custodian, respons1b]e for inplant fuel
accountability.

1975-1978 General Electric Company
Engineer, Plant Performance
Analysis & System Specifications

Responsible for generation of initial cycle and reload fuel and limit
database for all GE BWRs in Japan for inclusion in the sites process
computers. Responsibilities also included the instruction of utilities
technical staff in the implementation of PCIQOMR, teaching at the sites,
refue] outage support, programming portions of BUCLE, Back Up Core
Limits Evaluations, implementing and instructing its use to plant
personnel. .Was responsible for specifying portions of NSS software
and impiemented and evaluated the first GEXL correlation module in the
field. Participated in startup tests and post completion reviews for
Tokai II, Japan, in addition to qualifying retrofit NSS software for
other Far East plants.




1974-1975 General Electric Company
Engineer, Startup & Training,
Operating Plant Services

Responsible for servicing technical requests from nuclear plants
post turnover. Performed tests and qualified retrofit NSS soft-
ware at KKH, Switzerland and Fukushima I & II, Japan. Also respon-
sible for the writing of Service Information Letters on TIP for
distribution to all operating and requisitions of GE BWRs.

1968-1974 Genera]lElectric Company
Senior Programmer, Control and
Instrument Department

Responsibilities included the development testing and site implemen-
tation of scan log and alarm, BOP and nuclear steam supply software
for various nuclear plant's process computers. Approximately one
year assignment to Nine Mile Point I during fuel Toad and startup
tests as startup support. Participated in startup tests at Pilgrim,
Quad Cities and Millstone. Member of task force to resolve axial
misalignment of nuclear instruments at seven domestic nuclear plants.
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. 422.7
%I§.4.|5
Describe the functions and responsibilities, the quorum requirements, the

meeting frequency, the authority, and the recordkeeping provisions of your
Plant Operations Committee.

Response:

From Plant Procedure Manual, Procedure No. 1.2.1, "Plant Operations Committee" r

Functions and Responsibilities

The POC serves as a review and advisory organization to the Plant Manager
on all matters related to nuclear and radiological safety.

Responsibilities of the POC shall include:

1)

2{

3)

4)

5)

6)

7)

8)

- Review all safety related procedures covering activities referenced in

Section 6.8 of the Technical Specifications and changes ‘thereto, and any

other proposed procedures or changes thereto as determined by the Plant
Manager to affect nuclear safety.

Review all proposed tests and experiments which may affect nuclear safety.
Submit proposed tests which may constitute an unreviewed safety question to
Corporate Nuclear Safety for review.

]
Review all proposed changes to the Technical Specifications or operation
license.

Review all proposed changes or modifications to plant systems or equipment
that affect nuclear safety. Submit proposed changes or modifications which
may constitute an unreviewed safety question to Corporate Nuclear Safety
for review.

Review of all reports prepared for the Assistant Director, Generation and
the Manager, Corporate Nuclear Safety concerning violations of the Technical
Specifications and associated evaluation and recommendations to prevent re-
currence,

Review of those Reportable Occurrences requiring 24 hour notification to the
NRC.

Perform special reviews and investigations and render reports thereon as
requested by the Manager, Corporate Nuclear Safety.

Initial review of the Plant Security Plan and the Emergency Plan and subse-
quent changes thereto,






Authority

The POC shall be advisory to the  Plant Manager. In the event of disagree-
ment between the recommendation of the POC and the Plant Manager, the
course determined by the Plant Manager to be the more conservative shall
be followed. Immediate written notification of the disagreement between
the POC and the Plant Manager shall be provided to Corporate Nuclear
Safety and to the Assistant Director, Generation.

The POC shall have authority to:

1) Recommend to the Plant Manager written approval or disapproval of
items (1) through (4) above.

2) Render determinations in writing with regard to whether or not each item
(1) through (5) above constitutes an unreviewed safety question.

Meetings/Records/Quorum Requirements

The POC shall meet at least once a month following issuance of the operating
license on call of the Chairman or Vice-Chairman. The quorum for the POC shall
consist of four members or alternates, ‘one of which will be the Chairman or
Vice-Chairman, and no meeting shall be conducted unless a quorum is present,
For all scheduied POC meetings, an effort will be made to have all regular mem-
bers or approved alternates present.

A record of POC action shall be maintained in the form of minutes of all POC
meetings including identification of all documentary material reviewed, con-
clusions, and recommendations. The minutes shall be reviewed by the POC and

approved by the Plant Manager, filed at the plant site, and distributed
promptly to: .

Each member and alternate of the POC
Manager, Corporate Nuclear Safety
Assistant Director, Generation

Lead Operational Quality Assurance Engineer
Others as needed






b

Describe the membership, responsibilities, authority, and method of
operation of your Safety Review Board.

Response:

The "Safety Review BoarQ" no longer applies. This organization is now
titled "Corporate Nuclear Safety" (CNS?.

One manager and, at a minimum, four reviewing engineers, none of which
shall have 1ine responsibility for operation of the unit.

Responsibilities

|
|
i
l
|
|
|
|
|
|
Membership
1
|
The CNS group shall function to provide an independent off-site review of
designated activities described in section 6.5.2.7 of the NRC Standard Tech.
. Specs. (STS). In addition, audits of activities described in section 6.5.2.8
of the STS shall be performed under the cognizance of the CNS group.

Authority

The Manager, CNS, shall report to and advise the Assistant Director, Gener-
ation, on those areas of responsibility specified above. The Manager, CNS,
shall have direct access to the Managing Director as necessary to ensure

- timely-and appropriate resolution of problems identified.

The CNS group shall have authority to contact and communicate as required
with others within WPPSS on matters concerning nuclear safety.

Method of Operation

The Manager, CNS, would coordinate the review by the assigned reviewing
engineers of safety related activities. Those reviewing engineers would be
responsible for the conduct of specifically assigned reviews and monitoring
the disposition of CNS recommendations.

The Manager, CNS, shall schedule periodic formal meetings of the CNS staff

for the purpose of fostering interaction in reviews of specific activities.

Such meetings will be held at least once per calendar quarter during the
‘ initial year of unit operation and at least once per six months thereafter.
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Records of CNS activities shall be prepared, approved, and distributed as
follows:

1. Minutes of each meeting shall be prepared, approved, and forwarded to
the Assistant Director, Genheration.

2. Reports of reviews encompassed by section 6.5.2.7 of the STS shall

be prepared, approved, and forwarded to the Assistant Director, Gener-
ation,

3. Audit reports encompassed by section 6.5.2.8 of the STS shall be
forwarded to the Assistant Director, Generation, and to the manage-
ment positions responsible for the areas audited.

’
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. 422.9
513.135
Describe your audit program for operational phase activities which will

satisfy the requirements contained in Section 4.5 of ANSI N18.5-1976.
(Refer to Subsection 6.5.2 of the NRC Standard Technical Specifications.)

Response:

For ‘details of the audit program for Operational phase activities at

WNP-2, please refer to WPPSS Topical Report WPPSS-QA-004, Rev. 3,
"Operational Quality Assurance Program Description", which has been
submitted to and approved by the Nuclear Regulatory Commission. This

audit program will be applied to activities that are detailed in subsection
6.5.2.8 of the NRC Standard Technical Specifications (NUREG 0123, Rev. 1).






Initial Test Program

Your replies to Items 423.2, 423.6, and 423.7 do not clearly
identify the amount of participation by General Electric,
Burns & Roe, and WPPSS personnel, other than identifying them
as members of the Test Working Group and the Plant Operating
Committee who prepare, conduct, and review preoperational and
startup tests. Additionally, your responses do not indicate
that all personnel involved in the preparation, conduct or
review of tests will be qualified. In your responses, you
should have clearly established minimum requirements for the
qualification of supervisory and review positions. Our position
in this matter is that, in general, the minimum qualification
requirements for individuals who direct preoperational tests
or startup tests or who review test procedures are:

a. The minimum qualifications of individuals, at the time
the individuals are assigned, who will direct or supervise
the conduct of individual preoperational tests are:

1. A bachelor's degree in engineering or the physical
sciences (or the equivalent) and one year of applicable
power plant experience. At least three months of
indoctrination/training in nuclear power plant
systems and component operation of a nuclear power
plant should be included in the applicable experience
requirement. The experience at a nuclear power
plant should be at one which is substantially similar
in design to the WNP-2 facility.

2.  Alternatively, a high school diploma, or the equivalent,
and four years of power plant experience. Credit
for up to two years of this four year experience may
be given for related technical traln1ng on a one-vor-one
time basis. At least three months of indoctrination/training
in nuclear power plant systems and component operation
of a nuclear power plant should be included in the
applicable experience requirement. The experience
at a nuclear power plant should be at one which is
substantially similar in design to the WNP-2 facility.

b. Minimum qualifications of individuals, at the time the
individuals are assigned, who direct or supervise the
conduct of individual startup tests are:

1. A bachelor's degree in engineering ‘or the phjSTCq1
sciences (or the equ1valent) and two years ot appii-
cable power plant experience of which at least one year
shall be applicable nuclear power plant expeﬂenc°

423=-3




2. Alternatively, a high school diplioma or the equivalent
and five years of applicable power plant experience
of which at least two years shall be applicable
nuclear power plant experience. Credit for up to
two years of non-nuclear experience may be given for
related technical training on a one-for-one time

- basis.

¢. Minimum qualifications of individuals, at the time the
specific activity is to be performed, who are assigned to
groups responsible for review and approval of preoperational

and startup test procedures and/or review and approval of
test results are:

1. Eight years of applicable power plant experience
with a minimum of two years of applicable nuclear
power plant experience. A maximum of four years of
non-nuclear experience may be fulfilled by satisfactory
completion of academic training at the college

level.




- Question 423-11

Response:

The‘fol1owing describes the participation by General Electric, Burns and Roe
and YWPPSS personnel in preparing, conducting and reviewing Preoperational and
Startup tests: ”

A1l Preoperational tests are prepared by WPPSS personnel with the direct
supervision of the WNP-2 Test and Startup Program Departmenﬁ Test Group
Supervisors. The Preoperational tests are reviewed by Test VWorking Group

(TWG) members and approved by the TWG Chairman following resolution of all
comments. This action is documented in TWG meeting minutes. A1l Startup

tests are prepared by WPPSS personnel. The Startup tests are reviewed by

Plant Operation Committee (POC) members and approved by the Plant Superintendent
following resolution of all comments. This action is documented in POC

‘meeting minutes.

‘The Preoperational tests will be performed under the direction of the
assignedvTest'Director who is a Test Engineer in the {PPSS WNP-2 Test

and Startup Program Department. The actual manipb]ation'of controls,
switches and valves will be made by WPPSS Operations personnel,in general,
these will be the same personnel assigned to operate the plant during normal
operations. '

‘The Startup tests which are part of the initial fuel load and power
ascension program conducted after issuance of the operating licénse by
the NRC are performed with the direction of a WPPSS test enginee} by
the Ticensed Plant Operations staff as described in FSAR Chapter 13.

The General Electric Company (GE),ﬁthe.Nuclear Steam Supp]} System (NSSS)
supplier, will provide test engineers to provide technical direction to the
HPPSS test engineers and WPPSS Plant Operations personnel for a period

from six months prior to fuel load through the power ascension program.

The General Electric Test Engineers will advise VWPPSS personnel in the testing
and operation of systems provided by the General E]ectrié Company. In
addition, the GE Operations Manager, who supervises,the GE Test Engineers,
will be a conditional member of TWG during the review of the Preoperationral







Question 423.11

Response:

tests procedures and results on systems provided by GE. 'Prior to the
arrival of the GE Operations Manager on Site, a GE Senior Project Engineer
will act in this capacity. The revision to Section 14.2.2.0 of

the FSAR reflects the above comments.*

Bﬁrns and Roe will provide a member of their Engineering organization to
act as a conditional member of TWG during the review of Preoperational test

procedures and results on systems fér which Burns and Roe had design
responsibility. The revised Section 14.2.2.8 of the FSAR

[P ——

reflects the above comments.”

The HPPS§ Project Engineering group provides a TWG member. The Project
Engineering TWG member is responsible for obtaining a technical review of
Preoperational procedures'from the assigned project engineer.

The fevised Section 14.2.2.6 and 14.2.2.7 of the FSAR reflects

the above comments.®

The following describes our position on qualification requirements for all

individuals who direct Preoperational tests or Startup tests or who review
- and approve test procedures..

The revised Section 4.2.2.10 details these minimum qualifications.*

It should be noted that GE, Burns and Roe and WPPSS Project Engineering
personnel do not direct testing or approve test procedures. The personnel
from these organizations provide technical reviews of test procedures as
members or conditional members of the TWG. The technical direction given
by the GE test engineers is given for testing and operation under the
direct control of qualified WPPSS personnel. Therefore, there are no
minimum qualifications required for GE, Burns and Roe or WPPSS Project
Engineering personnel who are providing support to UPPSS personnel.
Although this is apparently contrary to the position-ind{cated in the
text of the NRC question 423.11,it is our position that only personnel
that direct testing or approve testing procedures are required to fulfill

minimum qualifications.

-*See attached draft pages.
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The Staftup*ﬁrugnam Manager is Chairman of the TWG and is
responsible to convene and conduct TWG meetings and achieve
agreement from its membership on the administrative and

technical content of péﬁgram activities.
&MM per ot Im_s

The #ssistapt—Piant Superlntendant is responsible for pro-
viding an operational review of test documents and for sub-
mitting safety-related documents to the Plant Operations
Committee for review and for communicating the Committee's
decisions to the TWG. He provides detailed plant operating
procedures and surveillance procedures to be used for plant
operation and testing during the Test and Startup Program.

The Operations Q.A. representative to the project is re-
sponsible for obtaining a review of proposed activities and
technical documents prepared by organizations represented on
the TWG, and their results as appropriate, for conformance
with applicable standards, codes, and design criteria.

The Project Engineering representative is responsible for
obtaining a technical review of proposed activities and test
documents by assigned project .&¢&Stipdine. engineers and for
representing Project Management's concern in the Test and
Startup, Program. :

Conditional Members are representative of any organization }gﬁég

having responsibility and/or expertise in the area of the TWG
meeting agenda. In this situation the representative will be
requested to attend the meeting by the TWG chairman.

14.2.2.6 Plant Organization Functions and Responsibilities

The plant organization has overall responsibility for the

safe and efficient operation of plant systems and equipment,

from provisional acceptance through commercial operation

including responsibility for maintenance and operatlonal

‘control. “Ehe—g&an%—teeha&ea%hseetten—and-ma:ﬂtenance-sectnonW;pr“
/Wll ~provade—test.eng&neefs—and—test—techn:crans*respect:vely:
' who.w11l—benfunctlonallymass1gned"tc‘the'start&‘*Frggxam
\Sect1on*1n*support—of~the*Test~and«St&rtup-Prog*am. Plant
organlzatzon responsibilities in supporting the Test and

Startup Program are discussed in 14.2.2.7.1 below.

The responsibility of the plant organization representative
to the Test Working Group is as defined in 14.2.2.5.2.

14.2-11







14.2.2.7 WPPSS Support of the Test and Startup Program

14.2.2.7.1 Plant Organization

In addition to the responsibilities described in section .
14.2.2.6, the plant operating, technical, and maintenance
sections provide manpower for development, lmplementatlon,
and review of testing.

14.2.2.7.1.1 Support During Test and Startup Program
Development

Assistance during the development of the Test and Startup
Program is provided formally through the plant organization's
Test Working Group representative. Input to test procedures
and other testing documentation by the plant staff assures:

a. That the operational requirements of test pro-
cedures are based on the knowledge and experi-
ence of the operating staff.

b. That the technical considerations receive the
concurrence of the Plant Technical Staff.

c. That important nuclear and operational safety (;,i
considerations receive attention by the Plant
organization.

14.2.2.7.1.2 Support During Testing

Titial review of—-test-results-will™pe performed by —the
dssigned—test engineer, acsigned-test technician, if appli-
cable, and the plant- operations- scce—ea—personnet=asstgrea
to—execute—the-test to provide..an-early-assessment—of—the.
daguacy of a partlcular test.

Detailed review and analy51s of test results will be per-
formed by the plant technical section and/or plant operations
section where their particular expertise is deemed necessary

by the plant representative to the TWG to support approvals
of completed tests.

L]
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14.2.2.7.2 Project Division

The WNP-2 Project Division is responsible for the performance
of the organizations involved in the design, procurement,’

and construction of generating projects. The Project Division
Manager supports the Test and Startup Program by providing and
implementing proyect control systems, pro;ect engineering
services, and engineering support services.

e P

The WPPSS ﬁiééﬁManager supports the Test and Startup Program®
by maintaining a high level of current status information
available to the Startup Program Organizations to assure that
all startup program scheduling and preparation is based on an
accurate assessment of the condition of systems and equipment
being readied for testing. The £Z€x Manager provides liaison
with Construction Management for thelprovision of construction
craft support for the implementationjlof various system lineup
and preoperational tests. }

. Qualvly RuSurance ?M—yd&'
14.2.2.7.3 Qechneea: Division

P
Kg;&éﬁﬂ&;cal-nmsasaon—nepnesen&at1ves-to_xhe FecEwill, JZij&g
7/ in. suppor e~Startup 'Program, &ntsiﬁigﬁgiglllance o
program—activiti Lcal—adequacy—rn~the—azea»
oﬁ—anstrumentatian‘anﬁ—cﬁht di—elactricals—mechanical-—~fuel-
and—cixid—el Lneeﬁiﬁé—appiicatzcnsy lity~assurance.and-
zzigiggdﬂa urveillance—will—include 'all p ases:aﬁ:?herpfagram
Ugn-planning,—implementing and tesUItS evaluatiOnras

»

The functions of the Quality Assurance organization during

the Test and Startup Program will be to survey ongoing efforts
to determine that the controls required by various regulations,
guides, and standards are effectively implemented. The acti-
vities of the Test Working Group will be monitored to assure
that the. proper degrees of control for safety related activi-
ties are being maintained and that required activities are
completed.where they are prerequisite to another testing
activity. .

14.2.2.8 Architect-Engineer Support of the Test and
Startup Program

Burns and Roe, Inc. is responsible to provide information re-

quired to assure timely completion of construction testing

and equipment turnover for provisicnal acceptance. Burns and
" Roe also provides system-oriented engineers to assist the

. 14.2-13
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WPPS§'Startup Program < iom, as requested by WPPSS, in the
prov;gion of system boundary definitions, a preoperational
test 1nde§Rna_:avéew—eé—:est~speciéications prepared by WPPSS
and technical direction and/or advice and consultation during
system and- component testing through preoperational testing.
14.2.2.9* General Electric Company Support of the

Test and Startup Program

The General Electric Company (GE) is the supplier of the BWR
nuclear steam supply system (NSSS) for WNP-2. GE is respon-
sible for generic and specific WNP-2 designs and for the
supply of the NSSS. During the construction phase of the
plant cycle the GE Resident Site Manager is responsible for
all NSSS equipment disposition. When the testing phase of

the project begins, the responsibility of GE-NSSS activities
are assigned to Preoperational and Startup Group. The GE
Preoperational and Startup staff responsibilities are outlined

below. < - = Pope X e .W . .

14.2.2.9.1 Sstaff Responsibilities
14.2.2.9.1.1 GE Operations Manager

The GE Operations Manager is the senior NSSS vendor repre- ' (: .
sentative onsite at or near official fuel loading, and is the
official site spokesman for GE for preoperational and startup
testing. He coordinates with, the—Station-Superintendent iﬁf -

the performance of his duties|{which are as follows: ggilﬂ_
<SP _n?jE AN
. a. reviewing and=mFmzmeiEE all NSSS test proce ures, ey

A

.changes to test procedures ané test r;suléspym m:
g p ! n;wi‘lf\t‘%—fwc7°

b. providing technical direction to the station

staff; .
c. nmanaging the activities of the GE site personnel

in providing technical direction to WNP-2

personnel in the testing and operation of GE

supplied systems;
d. providing liaison between the site and the GE

San Jose home office to provide rapid and effec-

tive solution to problems which cannot be solved

onsite; and

e. participating as a'member of the Test Work Group

when required.

14.2-14
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14.2.2.9.1.2 GE Operations Superintendent

The GE Operations Superintendent is responsible to the GE
Operations Manager for supervising the activities of GE

Shift Superintendents. He works directly with the WNP-2 Opevelians

Supervisor in providing GE technical direction to the opera-
ting organization.

14.2.2.9.1.3 GE Shift Superintendents

The GE Shift Superintendents provide technical direction to
WNP-2 shift personnel in the testing and operation of GE

. supplied systems. They provide 24-hour per day shift coverage

as required beginning with fuel loading. They report to the
GE Operations Superintendent.

14.2.2.9.1.4 GE Lead Engineer - Startup Test, Design,
and Analysis

The GE Lead Engineer - Startup Test, Design, and Analysis is
responsible to the GE Operations Manager for supervising the
GE shift engineers and for verifying core physics parameters
and characteristics and documenting that performance of the
NSSS and components conform to test acceptance criteria.

He works with the WNP-2 Technical Supervisor to coordinate
and effect implementaztion of the Startup Test Program instru-
mentation including special test equipment required to con-
firm these acceptance criteria.

14.2.2.10 Qualifications of Personnel Supporting the
Test and Startup Program

The qualifications described in this section are .for those
persons having authority to direct testing, review and
approve test documentation and results or otherwise have
direct influence on the conduct of testing and quality of

acquired data. Although other personnel, specifically GE,EWM&Q«“’-

technical specialists, are also involved in these processes,
they are under the direction of individuals whose qualifi-
cations are described herein and who review all test and

startu rogram activities. \
R b GG
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" . one-to-one time basis.

‘at the Test Group Supervisor or equivalent level with previous preoperational

WNP-2

Q",s_*f:r/ Depsriman, .

14.2.2.10.1 Y Startup Programvéac:aan Personnel

Qualifications.

C)

¢ et fHont Man@eA

At the time of appOIntment to the active position, the Manager, Startup and Operau1on§4
- shall have ten years of responsible thermal power plant experience such as, but not .

limited to, managerial,

technical or administrative positions, of which a minimun

of three.ygars shall be nuclear power plant experience. A maximum of four years of
the remaining seven years of experience may be fulfilled by academic training on a

This academic training shall be in engineering or the indivdual

"....*shall have acquired the experience-and tra1n1ng normally required for examination by
. hRC Tor a senxor operator 11cense whether or not the examination is, taken.

v

-

b.

-t
o
ﬁén c

yr1 tlons on two e:g;;;br one basis up;
miA imufn redquiremén of’fourteen?years,

;/1 ast ten‘of which weré lngplv’a in-the” 4}j/

lpdé thorough’ understanding oé/Qhagixyfxgéhr’
ancea/llcenSL g-arig/regulitory réquirements o

JNR.,,sﬁhte ard other agencies.

<

Minimum quallflcatlons for the Lead—&&g&neer
‘and_Stax~up—cgazdena~e§ are a Bachelor of
Science degree in Engineering or related field .
and six years of applicable experience, at least
four of which are in construction, testing or
operation of nuclear power generation, propulsion
or similar scale test or production facilities.
Related experience and training may be substitu-,
ted for academic quallfications on a two years
for one basis up to a total minimum requirement
of twelve years, eight of which are involved in
the nuclear field as, described above. Rezgrime~

Requ1rements 1nc1ude a demonstrated superv1sory ability

‘s

*=st1ng experience, a good understanding of Quality Assurance and regulatory
_requirements and an ab1l1ty to er.ectwve]y communicate with others.

on-related-fxeid—and—foun-yea:s_oﬁ_app.LcahLa_

‘experlence7‘at;:gast‘three—o£~whwch—arezin.con-

stkuctlon““testhg or operation- of - nuclear-powex
generatlon, propulsrbn ‘dr~ 81m11a% “Scale-tést-or ...
produd%lon‘faCLlitles.— Reélated’ exoeflence and-~
triining may-be Substityfed-for“academic—quali—
~£1catlon”on_a_two—years—ﬁer—one—ba51s—up—to—avu
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LAl Aot Odmuidiativt Superartee)

(AN - - £
@" ) -, Mininum qual'i1’1‘c.=;i:io‘ﬁ‘s)r are & Bachelor of Science degree in Enginesring or

| o related Tield and five (5) years of applicable experience at least thres
ot which are in the construction testing or operation of nuclear power
generating, propuision of similar scale test or production facilities.
Related experience may be substituted for academic requirements when the
candidate's professional background and level of achievements clearly
demonstrate capabilities to fill the position. Previous testing exparience
is desirable. A good understanding of quality’ assurance and reculatory
requirements and an ability to effectively communicate with others are
necessities. A dermonstrated leadership in his discipline and necessary ~
work experience at an equivalent level 'is evidence of required proficiency.

. L. s
. . \:kc&,'faﬁch (nyobj? qsh*QFU\»f“L°f:/ .
. Minimum qua]ificationsyéFé a Bachelor of Science degree in Engineering or )
.related field and five (5) years of applicable experience, at least three of
which are in testing or operation of nuclear power generation, propulsion or
similar scale test or production facilities. Related experience may be
substituted Tor academic requirements when the candidate's profesgional
background and level of -achievement clearly demonstrate capabili§1e5'to_ .
¥i11 the position. Previous: preoperational testing experience, is reguired.
A good understanding of Quality Assurance and regulatory requirements and zn
ability to effectively communicate with others aré necessities. A demonstrated

" techaical leadership in his discipline and necessary work experience at the

o wo———na

. ——— o———

Senior Test Engineer or equivalent level' is evidence of required proficieacy.

B Em%,l:ma.w 6 o Bocady o

Engineering or related field or, an Associaie of Science/ Arts dearee
in Engineering or related field and two years of related experience
or, a graduate of a technical or vocational school in an Engineering

,or related field and two years related experience. Related experience !
avove the requirad minimum may be substituted for academic requiremants
when the candidate's record for performance clearly indicates the’ !
ability to ¥il1 the position without question. -A'good undarstanding
of engineering principles and the adbility to understand new concests

"and to effectively communicate with others is a necessity.

€, Mimbrmsore qumalif iz e, I o Toax
El<;‘2ﬁ~<L&a T s
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14.2.2.10.2 Plant Organization Personnel Qualifications

Qualifications of the Plant Superlntendent, Assistant Plant
Superintendent, technical section engineers, and operations

suberV1510n are found in 13.1.3.1.
Cbm

f Quallflcatlons of Burns and Roe, Inc., ‘engineers engaged in
Test and Startup Program activitiés will be the same as for

1 \\\EE?SS test engineers engaged in the same _capae:
1472.2710.4 NSSS Supnller Startup Personnel Quallflcatloiid;>

The qualifications of General Electric Personnel are discusse
\in l4.2.7.3.d.

14.2.2.10.3 Architect-Engineer Startup Personne
Qualifications

| A A
I

14.2.3 TEST PROCEDURES

14.2.3.1 Development of Test Procedures

== ' bo e Task oad. -a-awﬁ C*“C‘"”“‘
Test Procedures aze developed E;oe»—WPPGG-omsecsaca to

14.2-18
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@ < 14,2.3.3

OINr A~ )
Test procedures will be approved by the, Test WorkingLEEEEETBy
means of consensus of the TWG membership after review of the
test procedure as described in 14.2.3.2, Startup test pro- W
cedures will be approved by the Plant Operating Committee sm & & o

Approval of Test Procedures

Iindication of approval of individual test procedures will be
evidenced by the signatures of the chairmen of the Test
Working Group and Plant Operations Committee, as required.
Evidence of the consensus of these two committees supporting
.their respective chairmens' signatures of approval will be
contained in the minutes of: the groups' meetings.

The administrative procedures governing the exercise of
. approval of test procedures are contained in the WNP-2 Test
] and Startup Instructions.
14.2.4 CONDUCT OF TEST PROGRAM

14.2.4.1 Administrative Procedures for Preoperational

Testing ) ;
14.2.4.1.1 Test Performance Authorization
G A significant period of time may have elapsed between the

=l . "time a preoperational test procedure was approved and the
. time a test is to be performed. The test procedure is there-
fore reviewed just prior to initiating the test. Any changes
in the system since original approval of the test procedure
will be thoroughly researched and the test procedure revised

as necessary. The -StartupyRrogsas Manager will ‘then-—submzt AP
< the test procedure-ee=the1&eet—ﬁprkéng—G:e&p:ﬁcmaappxngalzzsa;
o _vexrfermnthe test. s ———————
(Fortormance B4, FrSTPrET AT N !

Y\'OU'Q..

Ny
14.2.4.1.2 Preoperational Test Prerequisites

Approval by the Test Working Group to perform a preoperational
test also requires consideration of the prerequisite testing
required to qualify components and systems for operation. In
general, completion of the system lineup testing (see 14.2.1.3)
will qualify the system for preoperational testing. System
Lineup testing, as a prerequisite to Preoperational testing,
will include: .

a. Instrumentation and protective relay checks,
including calibration, setpoint adjustments,
logic verification and line checks;

14.2-23
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d. Regulatory Guide 1.58 "Qualifications of Nuclear
Power Plant Inspection Examination and Testing
Personnel".

Taask ad. Sha g , :
WPPSS and\Rurwssané Rese personnel involved in
testing meet the requirements of Regulatory

Guide 1.58. . Qgﬁo
LT — = (iﬁ/
G Qgral Electric Startup Operations Personnel i\\
qual@fications meet the requirements of this - ~\
guide, as described below: - \

h
1. GZhéﬁal Electric personnel are ggi;:;ed and \

N trained according to the criteria of ANSI X
d N18.1-1971 (NRC Regulatory Gufde 1.8), with \
the excaption of NRC licensifig. 1
\

2. The Operatiggs Manager meéts the equivalent 4
of ANSI N18\l paragraph/4.2.2, Operations :
Manager. Thé\Operatiofs Manager is normally
present for pre-operay ional testing, and
therefore will be qualified at the time that
. preoperational te
0 , 3. The Operations Syupe

s

ing is begun.

n*ntendent meets the )
equivalent of SI NI1g§.l, paragraph 4.3.1. :
Supervisors reguiring AEC Licenses. The
Operations Superintendent will normally be
present for- pPreoperational testing and
therefore w?ll be qualified at the time that ;
preoperational testing is begun. i

]

DO
YW s AR o
.

' 4. The Shift/Superintendents meet\ the equivalent’
L : of ANSI N 8.1, paragraph 4.3.1)\Supervisors {
t requiring AEC Licenses. They will be quali- [
‘ fied at/the time of initial core lpading or |

appoingment to the position. Thein on-site f
responsibilities begin prior to fuel\ loading. }

5. fThe Léad Startup Test Design and Analysis !
Engineer meets the qualifications of ANSI
- N N18.l, paragraph 4.4.1, Reactor Engineering
\, and/Physics. He will be qualified at the\\
time of initial core loading or appointment:’
to the position. His on-site responsibiljifies
v begin just prior to fuel loeding. N
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S,
6. The Startup Test Design and izz;ysis~\‘\\
Engineers meet the qualificatidns of ANSI~
N18.1l, paragraph 3.3, Tec cal Support \,
/ Personnel. Their on-sit€ responsibilities \
just prior to f£inal loading.

: fL‘ N18.1, +-4.2, Instrumentation and i
H Control. e quallfled at the time i
! preoper is begun."v~ i

the qualificétions

B : =Y ep: 4.3, Radio-
\\/L -aph 443,

.ve experlence
from several reactor starting\p

rograms.%‘He
will be qualified at the time gf\\?ltlal
N -core loading.
e ————

a—an—r

ema——————

14.2.8 UTILIZATION OF REACTOR OPERATING AND TESTING
EXPERIENCES IN THE DEVELOPMENT OF THE TEST PROGRAM

As a matter of Supply System pollcy, a continuous program of
review of reactor operating experience is coordinated by the
Operations Division of WPPSS. The sources of information re-
viewed in compliance with this policy are NRC information
bulletins, operating experience reports, preoperational test
summaries and startup reports from other plants, administra-
tive and test procedures from other plants' startup programs,
personal contacts with other nuclear plant licensees or appli-
cants, and additional information supplied by WPPSS Technical
and Operations Division's members. All available sources are
utilized; relevance to particular WPPSS Nuclear projects is
determined in the review process.

The information is reviewed by WNP-2 Startup Program personnel

- for applicability to the WNP-2 test and startup program, for

incorporation into test procedures or for consideration in
the administrative control of testing.

14.2.9 TRIAL USE OF PLANT OPERATING AND EMERGENCY
PROCEDURES
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Question 423.12: Several sections of the FSAR, including Sections 14.2.4.4,

14.2.5.2, and 14.2.6.1, reference the WPPSS Test and Startup
Program Manual. Incorporate the applicable portions of this
manual into the FSAR.

Response:

The WPPSS Test and Startup Program Manual (TSPM) establishes WPPSS policy
and procedures for imp]emenfation of administrative controls.and procedures
by which plant equipment and systems are initially tested, documented and
accepted by WPPSS. This manual is occasionally referenced in the FSAR and
vihere appropriate, tbe procedures in the manual are quoted directly or
paraphrased. It is not our intent to incorporate directly major portions
of the TSPM in the FSAR since the TSPM will be revised as necessary to
provide for f]exib]e‘management of the Startup Program. Of course, if ’
revisions to the TSPM are contrary to the words or intent of the FSAR

then appropriate revisions will be.made to the FSAR. It is our intention
that the intent of the TSPM is accurately described.

In keeping with the above comments, the following action has been taken
on the three FSAR Sections referenced in the text of the question:

a. Section 14.2.4.4 - This section has been revised to more clearly refiect
the intent of the TSPM.*

b. Section 14.2.5.2 - No change in the FSAR isrequired, it is the intent
of WPPSS and reflected in the TSPM that all problems and deficiencies
discovered during testing are documented and resolved in a manner which
allows for auditing to ensure that problems and deficiencies are
resolved.

c. Section 14.2.6.1 - No change in the FSAR is required, it is the intent of
WPPSS and reflected in the TSPM that all testing documents and records
be maintained in an appropriate manner and in compliance with applicable
Standards and Regulatory Guides.

*See attached draft pages



R



WNP-2

b. The official working copy of the test procedure
is identical to that contained in the master
file, including the latest TWG approved revisions
or test procedure field changes (see 14.2.4.4).

c. Prerequisite tests have been completed. If
TWG and Plant Superintendent approval of the
completed test is also a prerequisite that
approval will have been obtained.

d. The test procedure has been made available for
shift operator review and familiarization. Oper-
ator support has been scheduled, as necessary.

e. Test equipment is available or in place as
required. Calibration or other readiness
requirements have been completed. System instru-
mentation to be. used in the test has been cali-
brated within the required time period established
for surveillance testing and/or preventative main-
tenance.

f. Test and operating personnel involved in the
performance of the test have been briefed
immediately prior to starting the test.

14.2.4.4 Modification of Test Procedures During Testing —
The Test and Startup Program Manual provides a means of con-
trolling modifications to TWG-approved test procedures during
testing. . This administrative procedure, contained more. - .
specifically-in the WNP-2 Test and Startup Instructions,

applies to changes made to an approved test procedure during
preoperational and startup testing. The procedure does not

apply to revisions made during the preparation of test pro-

cedures. ., . . L |

‘ ‘ KQFW\A.M ] ( ) L wEar A
The procedure provides controlé'Esr changes<&s~de§§ﬁeé—éa—%hev,z=~’/
INPp-2-Tast-and-Startup Instructions. ’accA?iamcL ST AL Bk Pl
The required changes, when identified by the responsible test

engineer, are described on a special form (Test Change Notice)

which identifies the affected test procedure or plant pro-

cedure, justifies the change, and contains spaces for the
appropriate approvals. .

C. Tast d’\a«y. WA en %«\a ?,\J&*(;a—\/\ojttﬂ-r& <k
.ﬁd/wfﬁbuéix \an TQLJ TWE CU:S\ OJf/$AJAH£g~\>%;1iL '
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The Test Change NoticeYfis approved by the POC and Plant
Superintendent prior to implementation::

The Test Change Notice forms a permanent part of the test
record.

14.2.5 REVIEW, EVALUATION AND APPROVAL OF TEST RESULTS
14.2.5.1 Control of Test Results Review

The individuals responsible for reviewing the results of

particular tests will be designated by the Startup Zucse—am4ind O PLTIAT(4N §

Manager. These reviews will be obtained through TWG members
in accordance with their represented areas of responsibility.
TWG members will provide names of individuals in their repre-
sented organizations who meet the requirements of Requlatory
Guide 1.58 - November 1973, for evaluation of inspection and
test results.

Based on the recommendations of the qualified reviewers, the
completed test will be approved by the TWG, as attested by
the Startup Program Manager's signature. POC review and
Plant Superintendent approval of startup test results is
required.

14.2.5.2  Design Organization, Participation in Problem
Resolution "

Failures of tests to meet acceptance criteria and other
problems discovered in the course of testing will be docu-
mented as deficiencies in accordance with the requirements
of the Test and Startup Program Manual. Reports of such
deficiencies will indicate the parties or organizations
deemed responsible for providing an acceptable resolution of
the deficiency. The responsible organization will be re-
guested to provide a resolution of the defined problem.

Documentation of the final resolution will include the re-
commendation of the responsible organization and a description
of the measures implemented in accordance with that recommen-
dation. Design problems will require resolution by the
appropriate WPPSS Technical Division Department, Project
Engineering, Plant Technical Staff or original design organi-
zation, depending upon the technical nature of the problem.

14.2-30
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Question 423.13: Indicate the approximate numbers (by job position)
1 and the approximate schedule relative to fuel loading,
for providing test personnel.
Response: |
The WPPSS Test and Startup personnel are presently at the UNP-2 Site and
‘reporting to the Startup and Operations Manager. Below is a table of
manpower by position.

Startup and Operatibns Manager’ 1
Principal Engineer ' 1
Supervising Test Engineer 1
Test Group Supervisors 3
Startup Administrative Supervisor 1
Test Engineers 29

In addition, the NSSS manufacturer (GE), by contract, will supply test

personnel relative to fuel loading as follows:
Months from Fuel Load

Operations Manager (1) 9
. Operations Superintendent (1) 6
@ Startup Engineer (4) 6
Lead STD&A Engineer (1) 3
STD&A Engineer (3) 0
C&l Engjneer (1) 6

Also, the Architect Engineer and Turbine Generator manufacturer will
have a representative integrated into the Startup Organization.






Q. 423.14

In response to Item 423.4, you modified Section 14.2.4.1.5 of the FSAR
to address the matter of significant modifications or repairs to safety-
related systems. Define the term “"significant modifications and repairs"
and designate the group or individuals authorized to determine the
significance of a modification or repair and to determine the require-
ments for retesting the affected system. Indicate how modifications

and repairs which are not considered significant, are to be controlled.

Response:

fhe answer to this question has been delayed and will be submitted
in September 1979.
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@‘- Question 423.15: Revise Section 14.2.11 of the FSAR to ensure that test
procedures will be available not less than 60 days prior
to fuel loading.

Response:

Section 14.2.11 will be revised to indicate that test procedures will
be available not less than 60 days prior to fuel loading. *

*Draft FSAR changes attached.
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quickly. The remaining test is performed to properly adjust
the control loop of the recirculation system. For all of
these tests the plant performance is monitored by recording
the transient behavior of numerous process variables, the
one of principal interest being neutron flux. Other imposed
transients are produced by step changes in demand core flow,
simulating loss of a feedwater heater and simulating failure
of the operating pressure regulator to permit takeover by
the backup regulator. Table 14.2-3 indicates the power and
flow levels at which all these stability tests are performed.

(13) The category of major plant transients includes
full closure of all the main steam isolation
valves, fast closure of turbine~generator control
valves, fast closure of turbine-generator stop
valves, loss of the main generator and offsite
power, tripping a feedwater pump and several trips
of the recirculation pumps. The plant transient
behavior is recorded for each test and the results
may be compared with the acceptance criteria and
the predicted design performance. Table 14.2-2
shows the operating test conditions.for all the
proposed major transients.

(14) A test is made of the relief valves in which
leaktightness and general operability are demon-
strated.

(15)- At all major power levels the jet pump flow
instrumentation is calibrated.

(16) The as~built characteristics of the recirculation
system are investigated as soon as operating con-
ditions permit full core flow.

(17) The local control loop performance, based on the
drive pump, jec pumps and control equipment is
checked.

14.2.11 TEST PROGRAM SCHEDULE
The test program schedule for preoperational and startup
tests are indicated on Table 14.2-4 and Figure 14.2-4. The

test  procedures will be made available for review at least
days prior to the test dateqhér'Fue\ looel .

14.2-41
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Question 423.16: In Section 14.2.7 of the FSAR, you discuss conformance of test
programs with applicable Regulatory Guides. Expand this
section to discuss conformance with Regulatory Guides 1.52,
1.56, 1.68.1, 1.68.2 and 1.108. Modify the appropriate test
descriptions to reflect the staff's positions in these
- Regulatory Guides.

Response:

FSAR section 14.2.7.3.c. states "All other regulatory guides pertaining'to
individual tests will be complied with unless noted otherwise in 14.2.12,"

In addition Appendix C of the FSAR contains information on our conformance to
USNRC Regulatory Guides, Division L -Therefore, no revisions

to the FSAR are planned in response to this question. For clarity we are
responding with our position for the Regulatory Guides mentioned in the
question.

a. Regulatory Guide 1.52, Rev.2, March 1978.
Design, Testing and Ma1ntenance Criteria for Atmosphere C]eanup System
Air Filtration and Adsorption Units of Light-Water-Cooled Nuclear Power
Plants:
The preoperational and startup testing program. complies with the
intent of this regulatory guide. See FSAR Appendix C.3 and Section
6.5.1 for statements of compliance concerning this Regulatory Guide. - f

b. Regulatory Guide 1.56, Rev 0, June 1973.
Maintenance of Water Purity in Boiling Water Reactor:
The preoperational and startup testing program complies with the intent
of this Regulatory Guide. See FSAR Appendix C.3 for statements of
compliance concerning this Regulatory Guide.-

c. Regulatory Guide 1.68.1, Rev 1, dJanuary 1977.
Preoperational and Initial Startup of Feedwater and Condensate Systems
for Boiling Water Reactor Power Plants: ;
The attached revised FSAR, page C.3-60 (Appendix C.3) describes our
compliance to this Regulatory Guide.
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Question 423.16:
Response: (cont'd)

d. Regulatory Guide 1.68.2, Rev 0, January 1977.
Initial Startup Test Program to Demonstrate Remote Shutdown Capability
for Water-Cooled Nuclear Power Plants:
The attached revised FSAR, page C.3-61 (Appendix C.3) describes our
compliance to this Regulatory Guide.
e. Regulatory Guide 1.108, Rev 1, August 1977.
Periodic Testing of Diesel Generator Units Used as Onsite Electric
Power Systems for Nuclear Power Plants:
The preoperational and startup testing program complies with the intent
of this Regulatory Guide. See FSAR Appencix C.3 for statements of
compliance concerning this Regulatory Guide. ’
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Regulatory Guide 1.68, Rev. 1, January 1977

"Initial Test Programs for Water-Cooled Reactor Power Plants
Compliance or Alternate Approach Statement:

General Compllance or Alternate_Approach Assessment:

\49o—be-p:cuuﬂalgu;ékaznzE”H—E'T"' e o &szxgﬂﬂ

TG Dbe proviaed at a Iater date)

Specific Evaluation Reference:

{To_.be-provided—at—a—iater—date)— 5542‘ (tijG<AJJQL






Regulatory Guide 1.68, Rev. 1, January 1977

Initial Test Programs for Water-Cooled Reactor Power Plants

Compliance or Alternate Approach Statement:

This regu]atory guide is not applicable to the WNP-2 initial :
test program since revision 0 of this regulatory guide is '
committed to in FSAR Section 14.2.7. However, WMP-2 complies
with the intent of the guidance set forth in this regulatory
guide by an alternate approach.

’

General Compliance or Alternate Approach Assessment:

Refer to FSAR Chapter 14 for description of initial testing
program and to section 14.2.7 and Appendix C.2.0 for statements
concerning compliance with Regulatory Guide 1.68, Rev. 0.
Revision No. 1 of this guide in general clarifies Revision

No. 0 and therefore there are no exceptions to the intent of
this procedure.

Specific Evaluation Reference:

N
\

FSAR Section 14.2.7 and Appendix C.2.0 discussion Reg. Guide
1.68, Rev. No. 0.






Regulatory Guide 1.68.1], Rev. l, January 1977

Preoperational and Initial Startup of Feedwater and Conden-
sate Systems for Boiling Water Reactor Power Plants

Compliance or Alternate Approach Statement:
( e fogse L :i:> Sze ;Léﬁék<?6;v==/
General Compliance or Alternate Approach Asgessment:

_(Fn_ba—prcv1aed at a later date)

Specific Evaluation Reference:

~{Tq_be provided—at a later date)

C.3-60
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@ REVISION TO PAGE C.3-60

Regulatory Guide 1.68.1, Rev 1, January 1977 - Preoperational and Initial
Startup of Feedwater and Condensate Systems for Boiling Water Reactor Power
Plants. o

Compliance or Alternate Approach. Statements:
WNP-2 complies with the intent of the gu1dance set forth in this Regulatory
Guide by an alternate approach.

General Compliance or Alternate Approach Assessment:

The preoperational testing and the initial Startup testing as described -
in FSAR, Chapter 14, complies with the intent of this Regulatory Guide.
However, due to the limitations of the auxiliary steam supply system, the
confirmation that the feedwater pumps satisfy required head, flow rate
and suction head will not occur until the startup phase of the initial
test program when the normal steam supply is available to the feedwater

0 pump turbines.

Specific Evaluation Reference: FSAR Section 14.2.12.1.1
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Regulatory Guide 1.68.2, Rev. 0, January 1977

initial Startup Test Program to Demonstrate Remote Shutdown
Capability for Water-Cooled Nuclear Power Plants

Compliance ‘or Alternate Approach Statement:
- -  eer———————————
(?e-be—prUv?ﬁad‘at*a*iater‘ﬁﬁEET-—““ \\\\\fiﬁuz

General Compliance or Alternate Approach Asseiifigpy//’_ LZZZZZZUQ§7

(To be nraovided—at—a—ITTer aate)

Specific Evaluation Reference:

(To be-p;evééeé—&&—a—iafer‘ﬁifé? -
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RS WNP-2
REVISION TO PAGE C.31-61
Regulatory Guide 1.68.2, Rev 0, January 1977 - Compliance or Alternate Approach

@ Statement: ) .
WNP-2 complies with the intent of the guidance set forth in this Regulatory
Guide by an alternate approach.

General Compliance or Alternate approach assessment:
The Startup test described in FSAR section 14.2.12.3.28 complies with
the Regulatory Guide with the following exceptions:

a. The test will be initiated by scramming plant from the control room
versus a location outside the control room as described in Section C.3
of the Regulatory Guide. This exception is made to better simulate
the actual procedure which would be followed if a.control evacuation
were to occur. . - '

b. The Cold Shutdown Demonstration Procedure as described in section
C.4 of the Regulatory Guide may not be performed immediately following
the demonstration of achieving and maintaining safe hot standby
from outside the control room. Rather this cooldown portion may be
0 performed when cooldown is required during the course of the normal

- power ascension test program. Although this is an exception t?
Regulatory Guide 1.68.2, Rev 0, Revision 1 of this Guide contains
provisions for a delay in the demonstration of cooldown.

Specific Evaluation Reference: FSAR Section 14.2.12.3.28

aveaerns
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Q. 423.17
In Section 14.2.10.1.4 of the FSAR, you refer to the preoperational ‘

testing listed in Table 14.2-4. However, Table 14.2-4 is a list of
startup tests. ‘Correct this discrepancy. ‘ |

Response:

Section 14.2.10.1.4 is being revised to refer to Table 14.2-1,
Preoperational Tests.*

. , *Draft FSAR change attached.
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operated as . systems prior to fuel loading. The intent is to
observe any unexpected operational problems from either an
equipment or a procedural source and to provide an opportunity
for operator familiarizations with the system-operating pro-
cedures under operating conditions.

Some of the cold functional testing will be accomplished during
the preoperational test program. For example, integrated and
simultaneous operation of the following systems may take place
during the flush of the total system: Condensate System,
Condensate Demineralizer System, LPCI System, Core Spray
System, RWCU System, Service Water System, CCW System, and
others. As required, additional integrated systems perfor-
mance will be demonstrated prior to fuel loading.

14.2.10.1.3 Routine Surveillance Testing

Because of the interval between completion of a preoperational
test on a system and the requirement for that system to be
operated may be of considerable length, a number of routine
surveillance tests must be performed prior to fuel loading
and must be repeated on a routine basis. The Technical
Specifications (Chapter 16) detail the test frequency. 1In
general, this Surveillance Test Program (specified in the
Technical Specifications) is instituted prior to fuel loading
by the plant operating staff. )

14.2.10.1.4 Master Startup Checklist

A detailed list of items that Qust be complete, including the
preoperational tests, work reduests, design changes and proper
disposition of all exceptions noted during preoperational
testing listed in Table 14.2=% is rechecked to verify com-
pletion just prior to the final approvals for fuel loading
and at each significant new step such as heat up, opening
MSIV's and power operation.

14.2.10.1.5 Initial Fuel Loading

Fuel loading requires the movement of the full core complement
of assemblies from the fuel pool to the core, with each
assembly identified by number before being placed in the
correct coordinate position. The procedure controlling this
movement is arranged so that shutdown margin and subcritical

14.2-37
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Q. 423.18

Several of your prerequisites for preoperational tests include the
requirement that support systems must have the capability to verify
their readiness to function. Provide a description of this readiness
verification and indicate which individuals or groups are authorized
to make this determination.

Response

Section 2.0 of each preoperational test contains a list of those
activities, items or temporary installations that must be completed

or installed prior to commencing the test. Subsection 2.3 lists other
systems that are required to be in operation or out of operation for

the procedure to be performed, including power sources, controls and
communications. Each item is signed off by the assigned test engineer
prior to performance of the test. The test engineer determines that the
related system is capable of supporting the preoperational test by
direct inspection and review of that system or component status.



Question 423.19: In our review of your preoperational test phase, we found that

several systems and design features may not be scheduled for
preoperational testing. Our evaluation of your preoperational
test program was based on a comparison of your proposed test
program with the structures, systems and components of the
WNP-2 facility that:

a. will be relied upon for a safe shutdown and cooldown of
the reactor under normal plant conditions;

b. will be relied upon for safe shutdown and cooldown of the
reactor under faulted, upset, or emergency conditions;

c. will be relied upon for establishing conformance with
safety 1imits or limiting conditions for operation that
will berincluded in the WNP-2 Technical Specifications;

d. are classified as engineered safety features or will be

relied upon.to support or assure the operation of engineered

safety features within design limits;

e. are assumed to function, or for which credit is taken, in
the accident analysis of the WNP-2 facility; and

f. will be utilized to process, store, control, or limit the
release of radioactivity.

Accordingly, expand or modify the description of your preopera-

tional test phase to address your plans relative to preoperational

testing of the following: -

(1) The logic, controls, vaives, and components used in the
condensate and feedwater heating systems.

Response:

The logic, controls, valves and components used in the Condensate System
wil} be tested during the Condensate System Preoperational System test.
Revised section 14.2.12.1.2 describes this test:*

The tests performed on the logic, controls, valves and components of the
feedwater heating system are contained in the Acceptance Test for Extraction
Steam and Heater Yents and Drain System. Note that this is not described

in the FSAR because they are not required to bepreoperationally tested by
Regulatory Guide 1.68,-Rev. 0 which is the basis for our preoperational
program, see FSAR section 14.2.7.1. The feedwater heating systems do not
perform any of the functions listed in the text of this question.

.
- emwr e - —

For your information the Acceptance Test§ are the same as preoperational
tests with the exception of the review procedure. Acceptance Test procedures
and results are not reviewed by the Test Working Group (TWG) but they are

submitted to the Startup and Operations Manager for approval.
*See attached draft pages.






Question 423.19 (2): The valves in the automatic depressurization system (ADS),
including demonstrations of operability using all alternate
pneumatic supplies and a demonstration of the operability

of t?e pneumatic air supply systems. (Refer to Reg. Guide
1.80

Response:

The Nuclear Boiler System Preoperational Test described in section 14.2.12.1.6
will verify the proper operation of ADS logic and the associated safety/relief
valves -air piston oberation. The demonstration of the valve operability can
not be made in place until steam from the reactor is available during power
operation., See section 14.2.12.3.26 for description of relief valve testing
during the power ascension program. 0perat§on of safety/relief valves air
pistons using the air supply from the pneumatic accumulators will be included

in the preoperational test ip compliance with the intent of Regulatory Guide
1.80.

Question 423.19 (3): The logic of the WNP-2 system which is used to mitigate
the consequences of anticipated transients without scram
(ATWS) events, including the instrumentation and controls
and the hardware to mitigate the ATVWS events.

Response:
At present there is no specific ATWS system. However any such system or
design changes to existing system will be considered as plant modifications

and'will be tested or systems will be retested as appropriate and per the
requirements of administrative procedures. See FSAR section 14.2.4.1.5.

Question 423.19 (4): The leak-tightness of the control room.

Response:
During the Control, Cable and Critical Switchgear Rooms HVAC System
Preoperational Test (FSAR section 14.2.12.1.51) the design requirements
that the Control Room can be maintained at a positive pressure using either
of the alternate HVAC systems will be demonstrated. FSAR section 9.4.1
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Question 423.19 (4): (Cont'd)

Response: (Cont'd)
describes the HVAC design requirements. The demonstration of "leak-tightness"
is not required since the HVAC is designed to minimize the ingress of
smoke or comﬁustib]e vapors due to an external fire, or of airborne radioactive
contaminants released due to the design basis accident by pressurizing the
Control Room.

Question 423.19 (5): The diesel-generator air starting system.

Response:
The diesel-generator air starting system is an integral part of the diesel
generator system which is tested during the Standby AC Power System
Preoperational Test which is described in FSAR section 14.2.12.1.43.

Question 423.19 (6): The "keep-full" systems for the high pressure core spray
(HPCS) system, the low pressure core spray (LPCS). system
and the residual heat removal (RHR) system pumps.

Response: i .
The "Keep-full" or water leg pump systems described in FSAR section 6.3.2.2.5
\ are an integral part of the HPCS, LPCS and RHR system and will be tested as
part of the preoperational tests on those systems as described in sections
14.2.12.1.14, 13.2.12.1.13 and 14.2.12.1.7 respectively.

Question 423.19 (7): The automatic transfer of suction from the condensate
storage tank (CST) to the suppression pool for the HPCS
system.

Response:

The automatic transfer of suction from the condensate storage to the suppression
pool is an integral part of HPCS valve controls and interlocks and therefore
will be tested during the High Pressure Core Spray System Preoperational test
described in section 14.2.12.14.
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Queétion 423.19 (8): The temperature monitoring insirumentation and the heat
tracing associated with the CST tank.

Response: : : Y
The temperature monitoring instrumentation and the heat tracing associated
with the Condensate Storage Tank will be energized and tested as a System
Lineup Test (SLT) as a prerequisite to the preoperational testing of the
condensate storage and transfer system. See Section 4 Q-\:3)

Question 423.19 (9): The manual iéo]ation capability bétween the main condenser
and the offgas system.
Response:
The manual isolation valves between the main condenser and the offgas system
‘are an integral part of the offgas system pipes and valves and therefore will be
tested as part of the Offgas.System Preoperational test described in FSAR
section 14.2.12.1.27.

a Question 423.19 (10): The manual operations (local-manual) of all valves or
dampers that are provided with manual operators for those
systems classified as engineered safety features. Your
response should indicate whether this will be done as a
part of each individual preoperational test, as a test
prerequisite, or as a construction acceptance test.
Response:
The manual operations (local-manual) of all valves or dampers that are

provided with manual operators will be demonstrated and verified as a
System Lineup Test (SLT)» Which are a prerequisite to the peroperational

testing of a system (See section 14.2.1.3). The performance of SLT's is
documented in the Prerequisite section of the Preoperational Test.

Question 423.19 (11): The timing test for the flow control valves of the
recirculation system.

Response:
The flow control valves, their control systems and hydraulics system will
m be tested and demonstrated, including setting and verify timing the valve
siroke per the system design requirements during the Reactor Recirculation
System and Control Preoperational test described in section 14.2.12.1.9.
Section 14.2.12.19.¢(3) specifically lists recirculation valves and related
controils.
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Question 423.19 (12): The leak-tightness tests for the emergency core cooling
systems (ECCS)

Response:
The leak-tightness tests for ECCS are performed as System Lineup Tests
(SLT's) described in section 14.2.1.3 which are a prerequisite to the
preoperational testing of a system. In the case of ECCS the SLT will
document the appropriate type of required leak rate testing.

Question 423.19 (13): The test firing of squib explosive devices in the traversing
in-core probe (TIP) system and the standby liquid control
(SLC) system.

Response:
The squib explosive devices in SLC system will be fired during the preoperational

test described in section 14.2.12.1.5. As stated in this section the
preoperational test will inc!ude an injection of demineralized water from
SLC tank into the reactor vessel through both of the flow paths. To perform
this demonstration, the squib valves will be fired.

The explosive shear valves in the TIP system are not operated during the
preoperational test brogram. The electrical logic and the shear valve
control monitor lamp is verified during the performance of TIP system
preoprational test described in section 14.2.12.1.20. The explosive valves
are not fired in place because their operation is destructive to the TIP
cable and tubing.

Question 423.19 (14): The response time testing of engineered safety features
including the initiating logic.

Response:
The response time including the initiating logic, of most components and
systems of engineered safety features is a design requirement and therefore
'will be measured and compared to the requirements during the preoperational
test program. Ffor the RHR, LPCS and HPCS, the description of the preoperational
testing in sections 14.2.12.1.7, 14.2.12.1.13, and 14.2.12.1.14 specifically
lists verification of the time_from the initiation signal to full flow.
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Question 423.19 (15): The heating, air conditioning and ventilating systems in
the following areds: the main control room cable spreading
room/critical switchgear area, the emergency diesel-generator
building, the diesel-generator cable area corridor, the
radwaste building, the reactor building emergency cooling
system and critical electrical equipment area cooling
system.

Response:

For clarity the areas are considered separately:

a. The main control room cable spreading room/critical switchgear area,
Heating, Ventilating and Air Conditioning (HVAC) system is part of
control cable and critical switchgear rooms HVAC system preoperational

test described in section 14.2.12.1.51.

b. The emergency diesel-generator building and the diesel-generator cable
area corridor HVAC system are part of the Diese]-Generator‘Bui]ding.
H&Y System preoperational test described in section 14.2.12:1.56.

¢. The Radwaste building HVAC system is tested in the Radwaste Building
HVAC system test. The description of this test is contained in the
revised section 14.2.12.1.30.%*

d. The Reactor building emergency cooling system area HVAC system is
part of the Reactor Building Emergency Cooling System Preoperational
described in section 14.2.12.1.50.

e. The critical electrical equipment area cooling system, i.e., the HVAC
system for Battery Charger Rooms, Battery Rooms, Cold Shutdown Room,
and RPS Rooms is part of the Control, Cable and Critical Switchgear
Rooms HVAC System Preoperational test described in section 14.2.12.1.56.

Question 423.19 (16): The standby gas treatment system.
Response:

The standby gas treatment system preoperational test is described in FSAR
section 14.2.12,1.36.

*See attached draft pages .
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Question 423.19 (17): The main steam line isolation valve leakage control
system.

Response:
The Main Steam Line Isolation Valve Leakage Control System (MSIV-LCS) is a
subsystem of the Main Steam System and will be tested in conjunction with
the Main Steam System. For clarity,section 14.2.12.1.29 is revised to indicate
that the MSIV-LCS valves, heaters, blowers and initiating logic is tested
as part of the Main Steam System preoperational test described in that
section. *

Question 423.19 (18): Thekoriented spray cooling system of the ultimate heat
sink.

Response:
The oriented spray cooling system of the ultimate heat sink is an integral
part of the Standby Service Water System and therefore is tested for proper
performance during the Standby Service Water System Preoperational Test described
in section 14.2.12.1.48. The details of the testing to verify the heat
rejection rate of the oriented spray cooling system are now under development.
The method of testing, the engineering basis for the testing and the results
of that testing will be reported to the NRC in a report devoted to that
subject.

*See attached draft pages.
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Control Preoperational Test

Reactor Manual Control System
Preoperational Test

Control Rod Drive Hydraulic System
Preoperational Test

Fuel HEandling and Vessel Servicing
Equipment Preoperational Test

Low Pressure Core Spray System
Preoperational Test

High Pressure Core Spray
Preoperational Test
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2. Reactor feedwater pumps, turbines and
auxiliaries

3. Control logic

4. Annunciators and protective devices
Deléred :I:hpid>43ﬁ GLAJ&£L<;D\~j¥
Deleted

Reactor Water Cleanup System Preoperational
Test

Purpose

To verify the operation of the Reactor Water
Cleanup (RWCU) System, including pumps, valves,
and filter/demineralizer equipment.

Prerequisites

The system lineup tests have been completed and
the TWC has reviewed and approved the test
procedure and the initiation of testing. Filter
aid, and anion and cation resin should be avail-
able. Closed Cooling Water (CCW) System and
instrument air system must have readiness veri-
fication.

General Test Methods and Acceptance Criteria

Verification of the RWCU System capability is
demonstrated by the proper integrated operation
of the following:

(1) Drain flow regulator flow interlocks

(2) System isolation and logic

(3) vValve-operating sequence

(4) Pump operation and related control and logic

14.2-43
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WNP-2 Test & Startup

@ 14,2.12.1,2 Insert

/2. 12 1-2 C“ﬂcﬁenm 7(‘2 5‘757&?”7 f}‘e Z)pe/\»ﬁc‘na/ 7:",574
a. Purpose
To verify the operation of Condensate System, including pumps, valves

and control systems.

b. Prereaguisites
The System Lineup Tests (SLT's) have been complieted and the THG has
reviewed the procedure and the Startup and Operations Manager has approved
the procedure and the initiation of testing. The condenser, condensate

filter demineralizers, feedwater, and control air systems are capable
of supporting this test as necessary.

c. General Test Method and Acceptance Criteria
The performance of the Condensate System is verified by the demonstration
of the proper operation of the following:

0 1. Valves and related controls, interlocks and position indicators.
2. Condenstate pumps, condensate booster pumps and auxiliaries.

3. Control logic.

4, Annunciators and protective devices.

- —

s
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14.2.12.1.28

14.2.,12.1.29

a.

14,2.12.1.30

WNP-2

Environs Radiation Monitoring Preoperational
Test

Purpose

To verify the operation of the environs radiation
monitoring system, including sensors and channels,
sampling pump and filter equipment.

Prereguisites

The system lineup tests have been completed and
the TWG has reviewed and approved the test pro-
cedure and the initiation of testing. Addition-
ally, indicator and trip units, power supplies
and sensor/converters are calibrated according
to the vendor's instruction manual.

General Test Method and Acceptance Criteria

Verification of the environs radiation monitoring
system capability is demonstrated by the proper
integrated operation of the following:

(1) Trip Point Check

(2) Annunciation <-‘
(3) Recorder - ‘

(4) Channel Calibration
(5) Sample Equipment

Main Steam System Preoperational Test
Purpose

To verify the proper operation of the (MSIV's)
Main Steam Isolation Valves and related cont;ols.

Prerequisites

The System Lineup Tests have been completed and
the TWG has reviewed and approved the test
procedure and the initiation of testing.,

General Test Methods and Acceptance Criteria

Verification of the Main Steam System is demon-
strated by the following:

(1) Automatic isolation of the MSIV's.

{2) Minimum closing times are met,
(3) MSIV accumulator capacity tests are satis-

QH) factory. .
-MQ;’.::I ~ ...‘.L'\-% .’ﬂ:tt.f'- :.‘:‘DJ’S- , . k
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+ (4) Valves, heaters, blowers and initiating logic of the Main Steam
Isolation Valve Leakage Control System.
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14.2.12.1.57 Stendby-Service—Water—Pumphouse~#—t—% System

S B e m nam——

TSAR  Rau<ead Qs 11264

i il T SO O mes wa e Wi b omny
-

o Ro,é.\;a:.“‘\ e BDunl iw\c/ ?‘\VAC. . ’ ( -

Preoperational  Test ~

a. Purpose
Rodwaste: Barldma VARG
To verify that the Stendby-Soruice.Water. Pnumo
Bosseti-e=-¥ System will function in accordanc
with the design requirements as set forth in the

design specifications.

§. Prerequisites s %.‘)koﬂi.(x LY O@b:ilﬁ,.w _Mw;mﬁlo.?j

The system lineup tests\lhave been completed and
the TWG has reviewed andlapproved the test pro-
cedure and the initiation of testing. .

, e 450

VAC  Poaue. 2P0, Codind Qs o i —

ov

General Test Methods and Acceptance Criteria

.. , Radioatte Buildinge— HUVRC
Verification of the Skaadhy=Seswstese-—lebs=Rume
mewge—i-g—~ System is demonstrated by the proper
operation of the following:

l., Ventilation fans and their related controls

- .
2. Zilters and instrumentation (i )

B

3. Dampers and controls

4., Annunciators GASL.ﬁvb;iLéﬁth—¢9°*<2”‘ )
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TABLE 14.2-1

DPREOPERATIONAL TESTS o
7
Subsection Pag;//‘j)
Reference Test Title Refererfce
0 14.2.12.1.1 Reactor Feedwater System

14.2.12.1.2 . hetetmt Condensate. Sysiew Cre oger

14.2.12.1.3
14.2.12.1.4

14.2.12.1.5
14.2.12.1.6
14.2.12.1.7
14,2.12.1.8
14.2.12.1.9
14.2.12.1.10
14.2.12.1.11
14.2.12.1.12

14.2.12.1.13

Preoperational Test

Deleted

Reactor Water Cleanup System
Preoperational Test

Standby Liquid Control System
Preoperational Test

Nuclear Boiler System Preoperational
Test

Residual Heat Removal System

Preoperational Test

Reactor Core Isolation Cooling
System Preoperational Test

Reactor Recirculation System and
Control Preoperational Test

Reactor Manual Control System
Preoperational Test

_Control Rod Drive Hydraulic System

Preoperational Test:\

Fuel Handling and Vessel Servicing
Equipment Preoperational Test

Low Pressure Core Spray System
Preoperational Test

14.2-151
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Reference

WNP-2

TABLE 14.2-1 (Continued)

PREOPERATIONAL TESTS

Test Title

14.2.12.1.14
14.2.12.1.15
14.2.12.1.16
14.2.12.1.17

14.2.12.1.18

-14.2.12.1.23
14.2.12.1.24
14,2.12.1.25

L 14.2.12.1.26

High Pressure Core Spray
Preoperational Test

Fuel Pool Cooling and Cleanup System
Preoperational Test

Leak Detection System Predperational
Test

Liquid and Solid Radwaste System
Preoperation91 Test

Reactor Protection System
Preoperational Test

Neutron Monitoring System
Preoperational Test

Traversing In-Core Probe System
Preoperational Test

Rod Worth Minimizer System
Preoperational Test

Process Radiation Monitoring System
Preoperational Test

Area Radiation Monitoring System
Preoperational Test

Process Computer Interface System
Preoperational Test

Rod Sequence Control System (RSCS),
Preoperational Test

Remote Shutdown Preoperational Test

14.2-152
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@ ‘ TABLE 14.2-1 (Continued)

PREOPERATIONAL TESTS

Subsection
Reference Test Title

14.2.12.1.27 Offgas System Preoperational Test

14,2.12.1.28 Environs Radiation Monitoring System
Preoperational Test

14.2.12.1.29 Main Steam System .
14.2.12.1.30 Hot—dppiicatts Radwaste Bu lding FIVAC Syfiem

‘ _ - Samel TesT
14,2.12.1.31 Closed Cooling Water System 3 topere

Preoperational Test

14.1.12.1.32 Primary Containment Atmospheric
' Control System

14.2.12.1.33 Primary Containment Cooling System
14.2.12.1,.34 Primary Containmen£ Instrument Air
System
w 14.2.12.1.35 Primary Containment Atmospheric
Monitoring System
14,2,12.1.36 Standby Gas Treatment System
"14.2.12.1.37 230/115KV Distribution System
14.2.12.1.38 6.9 KV Distribution System
. 14.2.,12.1.39 4.16KV Distribution System
14.2.12,1.40 480V Distribution System
14.2.12.1.41 Instrument Power System
14.2.12.1.42 Emergency Lighting
14.2.12.1.43 Standby AC Power System

14.2-153
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Subsection
Reference

14.2.12.1.44
14.2.12.1.45
14.2.12.1.46
14.2.12.1.47
14.2.12.1.48
14.2.12.1.49
14.2.12.1.50

14,2,12,1.51
14.2.12.1.52

14.2.12.1.53
14.2.12.1.54

14.2.12,1.55

14.2.12.1.56

WNP-2

TABLE 14.2-1 (Continued)

PREOPERATIONAL TESTS

Test Title

250 Vdc Distribution System
125 vdc Distribution System
24 Vdc Distribution System
Plant Service Water System
Standby Service Water System
Plant Communication System

Reactor Building Emergency Cooling
System

Control Cable and Critical
Switchdear Rooms HVAC System

Standby Service Water pumphouse
H&V System

Reactor Building Crane

Primary Containment integratea
leakrate test

Secondary Containment integrated
leakrate test .

Diesel Generator Building H&V
System Preoperational Test

14,2-154
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Question 423.20: Ye could not conclude from our reviéw of the preoperational

test phase and the test abstracts provided in Table 14.2 of
the FSAR whether comprehensive testing is scheduled for several
of the tests described in this table. Accordingly, clarify or
expand the description of the preoperational test phase to
address the following:

a. Modify the individual test descriptions of the a-c¢ and
the d-c distribution systems or provide an integrated
test description to verify proper load group assignments.
(Refer to Regulatory Guide 1.41).

Response:
The individual preoperational
test on the 230/115KV , %.9KV, 4.16KV and 480V Distribution Systems have been
combined into the Loss of Power and Safety Testing Preoperational Test which
is described in the revised FSAR section 14.2.12.1.37.%*

Question &23.20 b. Provide your plans to verify that: (1) the dc loads are

consistent with the assumptions regarding the sizing of
the batteries; and (2) the supplied loads remain operable
at the minimum terminal voltage of the batteries which is
equivalent to that measured in the initial and periodic
load discharge tests. Modify the test descriptions of

the 250 Volt d-c, 125 Volt d-c, and 24 VYolt d-c systems

to include these testing requirements. Provide acceptance
criteria for these tests.

Response: ,
(1) Preoperational tests of the 250V d-c and 125V d-c power systems described

(2)

*Draftt revised FSAR sections attached.

in section 14.2.12.1.44 and 14.2.12.1.45 will verify battery capacity and
sizing per the loads listed in FSAR Table 8.3-4.

The operability of the 250V d-c and 125V d-c circuits at or below minimum_
battery voltage will be verified and documented as System Lineup Tests
(SLT's) which are prerequisite to the preoperational tests. However, the
operability of Class I d-c motors and instrument inverters at or below

the minimum battery will be part of 250V d-c or 125V d-c power system
preoperational test. This type of current versus time profile testing

is not required for the 24V d-c power system because the accident loads
are a constant loading condition equivalent to a 3 hour discharge test.







Question 423.20 b. Cont'd

Response:
(2) (cont'd) The test description in section 14.2.12.1.44, 14.2.12.1.45,
and 14.2.12.1.46 have been revised to reflect these comments.*

Question 423.20 c¢. State how operability of emergency loads using offsite
power, will be demonstrated during the tests of the a-c

WNP-2 K S
and d-c systems. |

Repsonse: ‘
The operability of emergency loads using offsite power will be demonstrated
during the Loss of Power and Safety Testing Preoperational test described
in the revised FSAR section 14.2.12.1.37*

Question 423.20 d. Modify the description of the primary containment leak
rate test to address the progression of test pressures |
and the method of closure of the containment isolation |
valves. Clarify whether the type 8 and C local leak *
tests will be conducted as a part of the construction ‘
testing or of the preoperational testing. (Refer to 1
Appendix J of 10 CFR Part 50.) ‘

Response:
In the revised section 14.2.12.1.54, the following areas have been ..
modified or clarified.*
a. The test pressure progression listed in FSAR section 6.2.6.1 is:
(1) Performing a reduced pressure test at not less than 17.4 psig.
ZZ) Performing a peak pressure test at not less than 34.7 psig.

b. The closure of the containment isolation valves will be by the normal
method initiated by an isolation signal.

¢. The type Band C local leak tests are described in FSAR section 6.2.6.2
and 6.2.6.3. These tests will be performed and documented as System
Lineup Tests (SLT's) which are a prerequisite to the containment leak
rate test.

*Draft revised FSAR sections attached.







WNP-2

Question 423.20 e. Identify the testing you will perform to verify the

’ . amount of drywell floor bypass leakage. Provide quantitative
acceptance criteria for this test.

Response:
The revised section 14.2. 12 1.54 which is attached indicates that the drywell-
wetwell leakage test will be performed as part of the Primary Containment
Integrated Leak Rate Preoperational Test. The acceptance criteria is described
in FSAR section 3.8.3.7 is an equivalent leakage no greater than (A/NK) of
0.0045 Ft2. The structural integrity of the drywell floor is also tested at

25 + [ psid.

Question 423.20 f. Provide your plans for testing the primary containment
isolation system, including the response times of the
~containment isolation valves.

Response:

The primary containment isolation system, specifically those valves listed

in FSAR Table 6.2-16, are tested for proper operation in their réspective system
preoperational test. During the preoperational test program,.each isolation
valve which constitutes the primary containment isolation system will be
verified to be operational per the requirements of FSAR Table 6.2-16. This

will include verification of the primary and secondary modes of activation
provided for isolation valves, the initiation logic and associated sensors and
the response times of the containment isolation valves.

Question 423.20 g. Revise the test description of the reactor protection
system to provide your plans for assuring that the effects
of interfacing hardware (e.g., snubbers and pulse dampers)
located between measured variables and the input to the
sensors for the reactor protection system, do not compromise
the requirements for the channel response time. Provide
acceptance criteria that reflect the effect of these
interactions.

Response:
There are no snubbers, pulse dampers or other interfacing hardware between
measured variables and the input to the sensors for the reactor protection
system therefore no provisions have been made in the preoperational test
program to measure the effects of such hardware.
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Question 423.20 h. "Modify the description of the reactor recirculation

system and control test to demonstrate the proper operation
of the rate limiters of the recirculation flow control
valve on the flow controllers. Demonstrate that individual
control valve stroke rates do not exceed the assumptions

in your analysis of accidents in Section 15 of the FSAR.
Provide quantitative acceptance criteria for these tests.

Response:

As stated in the response to Question 423.19 (11), the flow control valves,
their control systems and hydraulics system will be tested and demonstrated,
including setting and verify timing the valve stroke per the system design
requirements during the Reactor Recirculation System and Control Preoperational
test described in section 14.2.12.1.9. Section 14.2.12.19.c(3) specifically
lists recirculation valves and related controls. The electronic limit of
valve stroking is <10%/second, the value used in the FSAR Section 15.3.2 and
15.4.5 is 11%/second for control failure which closes or opens hoth valves.
The maximum valve stroking time limited by the hydraulic actuator 1is greater
than 10%/second and less than 18%/second, the value used in section 15.3.2
and 15.4.5 for single valve failure is 30%/second. The preoperational test
will verify that the valve stroke timing is within the these limits.
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14.2.12.13437 2kaZ§y/DliEﬁﬁBptVdﬂ‘System Breoperational

a. ~Purpose

Jé\iirify the operation of the 230/L15KV
Dishribution System. -~

D “ \ e
b. Prerequisites e

The system lineup tests ‘have been completed and
the TWG“hashrev1ewed and approved the test
procedure a

] q\é:e initiation of testing.
c. General Test M hods and Acceptance Criteria
Verlflcatlonréﬁrthg\230/llSKV Distribution

System shall be accemplished by demonstrating
c1rcu1t,1ntegr1ty and, integrated operation of:

1. ;Circuit breakers
£
2. Controls and interlock

3. Instrumentation
g L .
1., Protectlve devices and alarms L S'F’<; .
1 ﬁ.ch;Ehh4)&: o Gus
14.2.12.1.38 Esga:pnt:oa System reooerataonal Tast 5“341
Syshen
a.. Purpose f%g,dzw‘*J;&

verify the. operation of the 6.9KV Distribu- ° '

the TWG has reviewed and approved the test
procedure and the iqitiation.-of testing.
-~
. Vs
c. General Test Metho%j\ER&;Acceotance Criteria
/l
Verification of the 6. 9K§\B}ftrlbutlon System

shall be accomolished by demonsfrating circuit
integrity and,antegrated operati of:

The system\IEhQEz\:ests have been_.completed ang

L4

|
1
’ !

14.2-70,
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SCN 79-171

Loss of Power and Safety Testing Preoperational Test

Purpose

To verify the operation of the 230/115KV, 6.9KVY, 4.16KV
and 480V distribution systems.

To verify the integrated ability of the plant electrical
distribution and safety systems to operate on normal and
standby power sources during accident conditions.

To verify that loss of a single AC or DC distribution system

division (exclusive of the HPCS diesel-generator and batteries) _
will not prevent the remaining systems from actuating during .
an accident condition. :

Prerequisites

The System Lineup Tests have been completed and the
procedure has been reviewed by TWG and approved by the
Startup and Operations Manager. Initiation of testing
has been approved by Startup and Operations Manager.

The 125V DC system and the ECCS are available to support
testing. .

General Test Methods and Acceptance Criteria

Verification of the 230/115 KV, 6.9KV, 4.16KV and 480V
distribution system opera#bility shall be demonstrated
by the following:~

(1) Demonstration of circuit integrity and integrated
operation of circuit breakers, controls and interiocks,
instrumentation, automatic transfer features and
protective devices and alarms.

(2) Demonstration of proper system response to a loss of
the 230 KV and 115KV distribution systems independently
and simultaneously both with and without LOCA/Contain- -
ment Isolation signals.

(3) Demonstration of proper system response to a loss of
the 230/115KV distribution systems and onecindividual
standby Diesel-Generators during an ECCS/Containment
Isolation actuation.

Signals for these tests shall be simulated from the
actual initiating devices when this is practical.
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1.\ Circuit breaker

2. Conkrols and interXoéks
3. Instru

4 . Protective deviges and alarms,

6[‘/\—.."——‘—
4160-Nae-Rower~Systen-Preoperasionai~Test-—
2K
Purpose

-

To\verify the operation of the 4160 Vac Power

Prerequisites

The syst;R\{;neup tests have b en completed and
the TWG has xeviewed and anp/oved the test pro-
cedure and the\initiation of testing.

The 125 Vdc System is energlzed and capable of
applying control power £6 the 4160 Vac switch-

gear control circuitry, \ :
e
General Test Method i:}mAcceotance Criteria

Verification of ﬁ/ 4160 Vad Power System shall
be accompllshed y demonstrating circuit
integrity and jpntegrated operation of:

(1) Circuit

(2) Controis and interlocks

(3) Automatic transfer features
(4) Instrumentation
(5) Protective devices and alarms

Ses——""_
480—ae—Power—System—RBreopexational Test

?;g;:;ifzdfggﬂggg:gﬂgon_or-the—480~xac~_9wer
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14,2.12.1.41

a.

Prereqguisites N

The system lineup tests have been complegfed and
cdedure and the initiation of testing”

The\4160 Vac System is energized/and capable of
supplying power to the 480 Vac Power Systems.

GeneraD\Test Methods and Acég;tance Criteria

Verlflcatxén of the 429/620 Power System shall be
accompllsh d by demonstrating circuit- integrity
and integrated opergfion of:

(1) Circuit b ers

(2) Controis &nd\interlocks

(3) Instsumentation

(4) g;qééctive deviceg\and alarms

G T
Instrument Power Preoperational Test

Purgose ' . 3

To varify the operation of the Instrument Power
(IP) Systems.

Prerequisites

The system lineup tests have been completed and
the TWG has reviewed and approved the test pro-
cedure and the initiation of testing.

The 125Vdc and the 480Vac power systems are
energized and capable of supplying power to the
Instrument Power Systems.

General Test Methods and Acceptance Criteria

Verification of the Instrumentation Power Sys-
tems shall be accomplished by demonstrating
circuit integrity and integrated operation of:

14.2-72
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a.

b.

“\g

Cc.

WNP--2

(2) Sequential loading of each diesel-generator
unit. .

(3) Maintenance of specified frequency and
voltage during the loading sequence.

(4) ‘Specified full- and’ over-load performance
capabilities.

(5) The diesel-generator's capability to supply
power to vital equipment during loss of
station normal power conditions and simulated
plant operating conditions.

¥

‘(6) The diesel-generator's capability to reject
and re-start their largest single load any-
time after the design loading sequence 1is
complete. ’

04

250 Vdc Power System Preoperational Test

Purgose

To verify the operation of the 250 Vdc Power
System including batteries, chargers, controls,
interlocks, instruments and protective devices.

\
)

Prereguisites .

The system lineup tests have been completed and
the TWG has reviewed and approved the test pro-
cedure and the initiation of testing. Battery
room ventilation and 480 Vac power supply to
the chargers have received readiness verifica-
tion.

General Test Methods and Acceptance Criteria

Verification c¢f the 250 Vdc Power System is
demonstrated by the proper integrated operation
of the following:

1., Battery chargers 4;wmb4;¢aélfj cffoa,ﬁéliX:/
?ﬁ ,44>d/4k&—uc./CZLvﬂ f"‘m ankbo~4gzoau&v
izl /\L»th'«wo £.35.2.1.4 J3
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2, Batteries (including charge and discharge <T';
rate/capacity . testsb,ndl vﬁwaél -

3. Protective relays and devxces
4. System control legic . .
5. Instrumentation (including ground detection)
6. Breakers
7. Annunciators
14.2.12.1.45 125 vdc Power System Preoperational Test
a. Purpose

To verify the operation of the 125 vdc Power
System including batteries, chargers, controls,
interlocks, instruments and protective devices.

b. Preregquisites

The system lineup tests have been completed and

the TWG has reviewed and approved the test

procedure and the initiation of testing. Battery :
room ventilation and 480 Vac.power supply to the (;
chargers have received readiness verification.

c. General Test Methods and Acceptance Criteria

Verification of the 125 Vdc Power System is
demonstrated by the proper integrated operation
of the following:

1. Battery chargers --5-n~t~<&aibwj C&fui}dtﬁw r$c§<vvy
Sasner N 7 M3

—;TQ.LQ.U“WlAO”X\&J& ey o & 3.2
2, Batteries (including charge and q&scharge ..zxz
rate/capacity tests}OJ%~Sunu. daters s I
Ll F s a,_\c/l)

3. Protective relays and devices

4, System control logic

14.2-76
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@- 1 5. TInstrumentation (including ground detection)
6. Breakers

7. Annunciators

14.2,12.1.46 24 Vvdc Power System Preoperational Test

Ae. PUI‘EOSQ

To verify the operation of the 24 Vdc Power
System. .

b. Prerequisites

The system lineup test have been completed and
the TWG has reviewed and approved the test
procedures and the initiabion of testing.

Battery rcoom ventilation is operating and
120/240 Vac power is available and capable of
supplying the battery chargers.
c. General Test Methods and Acceptance Criteria
g‘thlcatlon of the 24 Vdc Power System shall
) cdampllsﬁéd by depqnstratlng circuit contin-
—"’_‘§EB h d\lnteﬁrated operatloq

(1) B;\kerles and b tter charg//L//lncludlng

dischagge capagity and profile tests)

14.2.12.1.47 Plant Service Water System Preoperational Test
f "a. Purpose
To demonstrate the proper operation of the Flant
Service Water (TSW) System, including pumps,
valves and related controls.

{ , b. Prereguisites-

\ The system lineup tests have been completed and
the TWG has reviewed and aporoved the test

——— T R M A i a4 19, PO B 8 4 SR OCa S Le ny

Jku{%LaJﬁu*) v&LaQ¢Vb¢A€uw4~F&f
\\\‘g;j ? oﬂﬁ CL,4¢10qxp7:11:;9vu<>¢7{ %&1}$XJL~\

. g C£J¢AA*;/ A (LA;LAQV”ND 5'5?;7 F 3 :
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TABLE 14.2-1 (Continued)

PREOPERATIONAL TESTS

Test Title

14.2.12.1.27
14.2.12.1.28

14,2.12.1.29:

14,2.12.1.30

'14.2.12.1.31

14.1.12.1.32

14.2.12,1.33

14.2.12.1.34

14.2.12.1.35

14.2.12.1.36
14.2.12.1.37
14.2,12.1.38

14.2.12.1.39

14.2.12.1.40
14.2.12.1.41
14.2.12.1.42
14.2.12.1.43

Offgas System Preoperational Test

Environs Radiation Monitoring System
Preoperational Test

Main Steam System
Not Applicable

Closed Cooling Water System
Preoperaticnal Test

Primary Containment Atmospheric
Control System

Primdry Containment Cooling System

Primary Containment Instrument Air
System

Primary Containment Atmospheric
Monitoring System

Standby Gas Treatment System
Loses ofF Power awd %k-'?e"l\z, Ta.g,’\-\vm‘
LSS striputton=5ssten-

- A s N & ¢

6=e:x#—aéstrébutécn—eyebawTDeﬁ5T€J£
T_:.e,\e:‘feﬁ

4&%b&h#¥ﬁn&éa%6wﬂﬁmﬁﬁbc\G%cA\
Instrument Power System
Emergency Lighting

Standby AC Power System

Reference




a



14.2.12.1.54
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cedure and initiation of testing. Contractor
use of the Reactor Building Crane for construc-
tion purposes 1is complete.

General Test Methods and Acceptance Criteria

Verificatiorn. of the Reactor Building Crane is
demonstrated by the proper operation of the
following:

(1) Crane Traverse components

(2) Hook traverse and hoist components

(3) Controls and indicators

(4) Safety devices

(5) Instrumentation

Primary Containment Integrated Leak Rate
Preoperational Test

Purpose

To verify overall primary containment integrity
by pressurizing to specified test pressures and
conducting integrated leak rate measurements.

Prerequisites

The system lineup test have been completed and
the TWG has reviewed and approved the test pro-
cedure and the initiation of testing. The fol~
lowing supporting activities, systems orx
components must have been completed or received
readiness verification: :

d_i?ﬁ Band &
(L) AXl“Tocal leak testing completed, docu-

mented and verified & o. Suticw Lmeuf et \;

. FSAL Aadieen 62,07 o) 6,262

(2) All containment isclation va’ves fully
Operable Ou'\q Q\o-:cé [N '\-\Q A;Yw\k\ e Sanly
\Ae.“\\ AMe Lealadionw ’.\C'»\m\.

14.2-83
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(3) All containment-associated piping hangers,
supports, restraints and anchors have been
installed and properly set

(4) Residual Heat Removal and Core Spray Systems
preoperational tests complete

(5) A containment area survey completed to locate,
isolate or remove any instrumentation, light
bulbs, etc., which may be damaged by high
external pressure

c. General Test Methods.and Acceptance Criteria

Verification of primary ccntainment ‘integrity

is demonstrated by pressurizing to the required , tel

test pressure, Sa. FSAQ Aectionwm &b, 2.6.0 Sov a dsiale
“festT Ae*‘c_v;()‘h-w, .

LR TR ST R IE L P B G A

Thhe dvuuell- wetwell \ea¥age Xait well be re_v.,ovv—cé

a: part of thes Test K ue.nr7 Trae KeCaplarcs
Criaria desceribed n FﬁML gecn'nov\ 2.%.3,71,

et esnpmidiegadseliooaliolbmiprrnd A

14.2. 12 1.55 Secondary Containment Integratea Leak Rate -
Preoperational Test

a. Purpose
To verify overall secondary containment integ-
rity by subjecting the Reactor Bullalng to a
specified negative pressurzs and measuring the (;
inleakage.

b. Prereqguisites

The system lineup tests have been completed and
the TWG has reviewed and approved the test pro-
cedures and the initiation of testing. The fol-
lowing supporting activities or systems/compo-
nents must have been completed or recelved
readiness verification:

(1) Reactor Building structure complete with
personnel and railroad air lock doors in-
stalled and operable

(2) Reactor Building conduit, pipe and other
structural penetrations sealed

(3) Standby Gas Treatment System

I"{,Z‘QL{
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Question 423.21:

Response:
(1) c.2.f. -
C.2.i. -

WNP-2

In our review of your proposed startup testing phase, we found
that some tests may not fully conform with the staff positions
described in Regulatory Guide 1.68, "Preoperational and Initial
Startup Test Programs for Water-Cooled Power Reactors," November
1973. Describe how you will conform with the following staff
positions in Appendix A to Regulatory Guide 1.68: (1) C.2.f
and C.2.i; (2) D.2.a for the high pressure core spray system;
(3) D.2.k with respect to the operation of a bypass valve;

(4) D.2.0; (5) D.2.r with respect to the trip of two recircula-
tion pumps when the plant is operating at 100 percent of rated
power; and (6) D.2.v.

"Effluent,radiation monitors - verification of response to
known source."

The intent of this requirement is met by calibration of the
radiation monitors using a known liquid source for the liquid
effluent monitors and a known gaseous source for gaseous
effluent monitors. The calibrations are performed as System
Lineup Tests (SLT's) which are prerequisites to the Process
Radiation Monitoring System Preoperational test described in
section 14.2.12.1.22 which is preformed prior to fuel Toading.
In addition, initially Just prior to fuel load and continuing
through the power ascension prdgram, the chemical and Radiochemical

startup test as described in section 14.2.12.3.1 will be performed.

During this test additional calibration and response verification
will be made where effluent radiation levels are in the response
range of the radiation monitors.

"Reactor vessel head cooling system functional test at operating
temperature and pressure."

As stated in FSAR Appendix C.2., pg C.2-70, the functional
requirement of the reactor head cooling system design is required
at operating pressures less than or equal ot 135 psig. Therefore,
for this paragraph to be applicable "(135 psig)" should be part
of last sentence. The demonstration of the vessel head spray
cooling function of the Residual Heat Removal System will be

part of the Residual Heat Removal System Startup Test described
in 14.2.12.3.37.
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!g Response:

(2) D.2.a. - 22;;? ﬁressure Coolant Injection System including injection
This system has been replaced with a High Pressure Core Spray
(HPCS) which due to the configuration of sprays directly on
the core, cannot be tested at power. The capability of the HPCS
system to inject to the vessel is demonstrated during tha High
Pressure Core Spray System Preoperational Test described in
section 14.2.12.1.14. The revision to Appendix
C.2, page C.2-70 reflects this position.*

B e A e a fen—— i -

(3) D.2.k. - The response of the systems to operation of a Turbine Bypass
valve is determined during the performance of the Turbine
Valve Surveillance startup test described in section 14.2.12.3.24.

(4) D.2.0. - "Rod pattern exchange demonstration (at the maximum power that
, @ ) rod exchange will be permitted during operation)."
The rod pattern exchange is not a part of the Startup Power
Ascension Program‘since it does not involve the approach of
any safety margin or operating limit.

The rod pattern exchange procedure at power is part of the Nuclear
Performance Evaluation Procedures and will be performed during

the fuel cycle as necessary. The revision to

Appendix C.2, page C.2-72 reflects this position.*

(5) bD.2.r. - The simultaneous trip of both recirculation pumps is not
performed at 100 percent of rated power. The analysis of
this event (see FSAR section 15.3.1) indicates there is no
decrease in the Minimum Criticaf Power Ratio (MCPR) and
therefore it does not involve the approach of any safety margin
or operating limit. Following the trip of both pumps, the

‘0 vessel water level swell is expe'cted to reach the high level

trip thereby shutting down the main turbine and feed pump
turbines, and indirectly initiating scrams as a result of the
main turbine trip. Since the event would result in a turbine

*See attached draft change.
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(6) D.2.v.-

WNP-2

trip and scram at the 100 percent power test plateau,
it is deleted from the test program. The revision to
Appendix C.2., page C.2-72 reflects this position.*

"Effluent monitoring systems - verification of cali-
bration by laboratory analysis of samples (as early
in power ascension as possible and repeated at major
plateaus)."

Initially just prior to fuel load and continuing
through the power ascension program, the Cemical and
Radiochemical startup test as described in section
14.2.12.3.1 will be performed. During this test at
each major plateau, gaseous and liquid effluents
samples will be taken and analyzed. If effluent
radiation levels are in the response range of the
effluent monitors, calibration verifications will

be made.

|
*See attached draft change. '
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General Compliance or Alternate Approach Assessment: (Cont'd)

could lead to reduction of system safety performance
below expected levels and not the minor procedural and
test details which would not cause such a reduction.

Section C.2.c: The generic simulation test appearing

in 1l4. should appear by reference in preoperational and
initial startup test programs where on-site full simu-
lation tests are not possible. The guide wording would
change to ". . . less than full simulation should be pro-
vided or referenced for test where full. . .

Apvendix A, Section C.2.h: The comparison of critical
control rod pattern with predlcted patterns (Appendix A,
Section C.2.d) provides required knowledge of effective
overall-rod worth. Individual control rod calibrations
cannot be performed in a meaningful manner in a large
multi-rodded BWR. Therefore, this part of the guide is
not applicable’ to boiling water reactors.

Appendix A, Section C.2.i: The functional requirement
of the reactor head cooling system design is required
at operating pressures less than or equal to 135 psig.
Therefore, for this.paragraph to be applicable " (135
psig)" should be part of last sentence. X

=
Appendix A, Section D.2.a: gA—Sa%épowez_:as.-ae—sa.a,

shanthe—iSitost—sinee—the—water—tevel—and—core~powosr
ALt eS6—-5o¥eren

Appendix A, Section D.2.b: Friction tests are performed
on four drives at rated pressure.

Appendix A, Section D.2.£: It is necessary to make more
than two calibrations and, therefore, it is not appro-
priate to limit the test to 50% and 100% power levels.

Appendix A, Section D.2.g: At least six chemical
analyses of fluid system are necessary; therefore, the
limitations of 25%, 50%, 75%, and 100% are not appro-
priate. ’

Appendix A, Section D.2.1: Since this plant design does
not include an emergency condenser, this section is not
apgropriate.

C.2-70



SCN 79-172
Question 423.21

Insert - Appendix A, Section D.2.a. (Page C.2-70)

The High Pressure Coo]ané71njection has beenm replaced by a*High

Pressure Core Spray System. Due to the configuration of the sprays
directly on the core, this system cannot be operated at power. The HPCS
injection/core spray is demonstrated during the preoperational test
program.



Question 423.22: Modify Section 14.2 of the FSAR to specifically identify each
startup test listed in Table 14.2 that you do not consider
"essential" to demonstrate the operability of structures,
sy?tems, and components which meet any of the criteria listed
below.

a. Those that will be used for safe shutdown and cooldown of
the reactor under normal plant conditions and for main-
taining the reactor in a safe condition for an extended
shutdown period.

b. Those that will be used for safe shutdown and cooldown of
the reactor: (1) under transient conditions which are
infrequent or moderately frequent events; (2) under
postulated accident conditions; and (3) for maintaining
the reactor in a safe condition for an extended shutdown
period following such conditions.

c. Those that will be used for establishing conformance with
safety 1imits or limiting conditions for operation that
will be included in the WNP-2 Technical Specifications.

d. Those that are classified as engineered safety features
or will be used to support operations, or ensure that
. operations of engineered safety features are within
design limits.

e. Those that are assumed to function, or for which credit
is taken, in the WNP-2 accident analysis in Section 15 of
the FSAR.

f. Those that will be used to process, store, control, or -
1imit the release of radioactive materials.

Response:
The Electrical Output and Heat Rate startup test is not considered essential.
The purpose of this test is to establish baseline performance data and verify
warranty conditions.

No modification will be made to Section 14.2 or to Table 14.2-4 since this

chapter describes the program which is designed to meet objectives as stated

in section 14.2.1.1, which includes "demonstration of the capability of structures,
components, and systems to meet performance requirements.
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Question 423.23: In our review of the test abstracts provided in your
FSAR, we found they are not sufficiently descriptive
@ to permit us to conclude that a comprehensive. testing
program is planned or that satisfactory test acceptance
criteria have been established. .

The individual tests abstracts should be modified as
indicated below:

a. Provide technical justification for the Level 2
acceptance criterion of % 7 percent of rated
power for the calibration test of the average power ;
range monitor (APRM). -

Response:

' The Design 8asis for the APRM System from which all safety related
documents are based is APED-5706, "In-Core Neutron Monitoring
System for General Electric Boiling Water Reactors." In Section V
of this - reference two separate character1st1cs of the system are
stated.

The first characteristic describeé the ability of the system to
' track average reactor power over a wide range of flow control or
G power change due to control rod manipulation. The maximum error
for these transients remained less than 5% in pover.

The second characteristic is that the APRM meters can be set to
the desired values with = 2% precision for the flows above 50% of
,design. This is primarily a specification of the electronics
system and refers only to the setting of the meters at calibration
and does not refer to tracking accuracy.

Combining the two errors could result in a combined error of 7%
and safety analyses have taken this into account.
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Question 423.23: b. Modify the test abstract for the reactor core

isolation cooling (RCIC) system to provide for

a five cold, quick starts of the system. Indicate
the system conditions for a cold, quick start. The
Level 1 acceptance criteria in your FSAR refer to
operating restrictions presented in Figure 14.2-3
of the FSAR if these acceptance criteria are not met.
However, this figure does not contain these restrictions.
Provide the appropriate operating restrictions if
“Level 1 criteria are not met.

Response:

The response to (b) will be submitted in September 1979,

Question 423.23: <c¢. Expand the description of the provisions which ensure
reproducibility of the core power distribution measured
in the test of the TIP system, considering both random
noise and- geometric components. Provide assurance that
the process computer properly calculates the power
distribution in the reactor core for both symmetrical and
non-symmetrical rod patterns. Provide technical justifica-
tion for the Level 2 acceptance criteria.

*Draft FSAR pages attached.



Response:

Following review of the Startup Test Number 18 - Core Power
Distribution w1th the NSSS supplier and based on their recommendation
a revised FSAR Section 14.2.12.3.18 was developed.* Note

that this test concerns only the determination of TIP system readlngs
reproducibility which are used by the process computer to determine
the core power distribution.

Although there is an option available in the Jprocess computer program

for a core power distribution calculation with non-symmetrical

rod patterns this option will not be used. All core power

distribution determinations and operating rod patterns will be for

symmetrical rod patterns. Assurance that such calculations are

proper are contained in Startup Test Number 13 - Process Computer
" described in FSAR Section 14.2.12.3.13.

The Level 2 criteria for the revised procedure was provided by the
NSSS supplier and is reduced from 7.8% uncertainty in the -old
FSAR Section 14.2.12.3.18.

Question’423.23: d. Expand the description in Section 14.2.12.3.16 of
the FSAR, of the test methods in the selected process
temperatures test. Revise the acceptance criteria
to be consistent with the stated purposes of the tests.

|
\
|
|
\
\
|
Response

See the revised test description in Section 14.2.12.3.16 of the FSAR *

For clarity please note that purpose item (1) is specifically

verified by the Level 1 criteria item (1), the purpose item (2) is

specifically verified by the Level 2 cr1ter1a and the purpose item (3) is

specifically verified by the Level 1 criteria items (1) and (2).

*Draft FSAR changes attached.
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Question 423.23: e. Modify or clarify the écceptance criteria for the

system thermal expansion test during heatup of the
WUNP-2 facility to provide assurance that the design
stress levels or fatique limits will not be exceeded.

Response:

. Revised FSAR Section 14.2.12.3.17.4 adds to the acceptance

criteria for the system thermal expansion test a Level 1 criteria
that allowable displacement values will be available and compared to
the actual measured values.

Question 423.23: f. In the description of the core power-void mode test,

indicate the mode of control (i.e., either auto or

manual) of each of the principal control systems for

each test condition. Provide technical justification,

or the bases, for the Level 2 acceptance criterion

to assure, if the acceptance criterion is just satisfied,

%hat stable performance can be expected throughout core
ife.

Response:

The attached description of the core power-void mode test,

Section 14.2.12.3.21.3, states that the principal control systems

will be in the normal modes for the operating condition at which the
test is performed.* Therefore, the recirculation system control should
be in Master Manual flow gontro], feedwater control in automatic

three element mode and the pressure control in automatic on the turbine
control valves.

The revised acceptance criteria of the core power-void mode

test, Section 14.2.12.3.21.4 deletes the Level 2 acceptance criterion.’
This deletion was made on the recommendation NSSS supplier since the
purpose of the test does not involve the response of a particular control
system. As stated in the test purpose the test verifies that core
power-void dynamic response is within the specified Timit. The limit

is stated in the Level 1 criterion.

*Draft FSAR page changes attached.’
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Question 423.23: g. In the description of the pressure regulator startup

test, indicate the mode of control (i.e., either auto or
manual) of each of the other principal control systems
for each test condition. Provide technical justification,
or the bases, for the Level 2 acceptance criterion
(paragraph 1) to assure, if the acceptance criterion is
just satisfied, that stable performance can be expected
throughout core life.

Response:

The revised description of the pressure regulator startup test (Section 14.
2.12.3.22.3) states that the principal control systems will be in normal

modes for the operating conditions at which the test is pérformed;

in addition at test conditions 3, 5 and 6 the test will be performed

with recirculation control system in the local manual control mode. *

fﬁerefore, the feedwater control system should be in the automatic

three element mode and the recirculation control system should be in ’
the local manual control mode at Test Conditions 1 and 2 and in master

manual flow control at test conditions 3, 5 and 6.°

The Level 2 criterion is based on the NSSS supplier design objectives
and the industry accepted standard for control system response; there
is no expérience which indicate that control system performance will
deteriorate or change with core life.

z

*Draft page changes attached.



Question 423.23: h. Modify the description of the feedwater system startup

test to indicate the mode of control (i:e., either auto
or manual) of each of the other principal control systems
for each test condition for the feedwater control setpoint
changes. Provide technical justification, or your bases,
for the Level 2 acceptance criterion (paragraph 1) to
assure, if the acceptance criterion is just satistfied,
that stable performance can be expected throughout core
life. Additionally, modify the test description to
include a feedwater heater trip and to specifically
identify: (1) the type of trip to be initiated; (2) the
feedwater heater(s) involved; and (3) a discussion of how
the planned trip compares with the worst case limiting
event that could be caused by either a single equipment
failure or by an operator error. Modify the acceptance
criteria for this latter transient to: (1) identify the
parameters or variables to be monitored; (2) provide
assurance that the test results of this transient will be
compared with the’predicted response for the actual test
case; and (3) provide quantitative acceptance criteria,
and their bases, for the comparison of the actual test
results with the predicted repsonse of those variables
and parameters which will be monitored.

Response:

The révised description of the feedwater system startup test,

Section 14.2.12.3.23.3, states that the other principal control systems
will be in their normal operating mode for the given test conditions. ™
In addition at test conditions 3, 5 and 6 the level setpoint changes will
be performed with the recirculation control system in the local manual
control mode. Therefore, the presbdre control should be in automatic

on the turbine control valves and the recirculation controi system
should be in the local manual control mode at Test Conditions 1 and

2 and in master manual flow control at test conditions 3, 5 and 6.

The Level 2 criterion is based on the NSSS supplier design objective and
the industry accepted standard for control system response, there is no
experience which indicates that control system performance will
deteriorate or change with core 1ife.

*Draft page changes attached.
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The demonstration of stable reactor response to subcooling changes

during the feedwater system staréup,test will consist of a loss of a
portion of feedwater heating capability. The description and

acceptance criteria for this paft of the test will not be developed until
the studies and analysis are completed for our response to NRC

question 211.87 contained in NRC Set 9, round one question, received
April 23.

Question 423.23: i. Modify the description of the turbine valve surveillance

test to ensure that the rate of valve stroking and
timing of 'the close-open sequence is consistent with the
conditions which will be experience during surveillance
tests.

Response:

. The revised description of the turbine valve surveillance test,
Section 14:2.12.3.24.3, contains a statement to ensure that the rate of
vaive stroking and timing of the close-open sequence is the same as
that which will occur during normal surveillance testing. FSAR Section
14.2.12.3.24.1 has also been changed to indicate "periodic" rather

than "daily" testing since at present only weekly testing is required;
however, this requirement is being reviewed.*

Question 423.23: j. Modify the acceptance criteria for the tests of the
main steam isolation valves (MSIV's) which demonstrate
that full closure of the MSIV's at 100 percent power
is obtained, so as to: (1) identify the parameters
and variables that will be monitored; (2) provide
assurance that the results of the transients tests
will be compared with predicted response for the
actual test case; and (3) provide quantitative
acceptance criteria, and their bases, for the comparison
of the actual test results with the predicted response
of those variables and parameters which will be
monitored. Additionally provide acceptance criteria
for the performance of the safety/relief valves and
the RCIC during this transient. Provide acceptance
criteria for minimum vaives of individual valve
closure times.

*Draft page changes attached.
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Response:

The acceptance criteria for the main steam isolation valves (MSIV's),
Section 14.2.12.3.25.4 has been revised ?4 The revised

section divides the acceptance criteria for the individual MSIV test
and the simultaneous full closure at 100% power and clarifies the
criterion. The complete list of reactor and plant process parameters
which will be recorded during these tests will be determined when the
detailed Startup Test Procedures are developed. The parameters and
variables which are required to verify the conditions listed in the
acceptance criteria will be recorded and compared to the limiting )
values. In addition, other plant parameters will be recorded during
the transients. These additional parameters are recorded to provide
analysis information to be used if the acceptance criteria is exceeded
and to provide general information concerning reactor and pliant transient
behaviof. The determination of the predicted values referred to in the
"acceptance criteria are not made until the development 6f the detailed
Startup Test Procedure, which will be available 60 days prior to fuel
Toading. The determination of the predicted values are in many cases
different than those used in accident analysis type prediction which
necessarily use more conservative plant response values. Therefore,
the prediction for a'particu1ar transient Startup Test are not made
until the best estimate of actual plant response and conditions are
available.

Question 423.23: k. Modify the description of the turbine trip and

generator load rejection tests to: (1) indicate that
both a turbine trip and a generator load rejection test
will be conducted from approximately full power; (2)
correct the Level 1 acceptance criteria to be consistent
with your design; (3) identify the variables or parameters
to be monitored for each trip; (4) provide assurance

that the test results will be compared with the predicted
response for the actual tests for each type of trip;

(5) provide quantitative acceptance criteria, and their
bases, for the comparison of the test results with

the predicted response for the variables and parameters
which will be monitored for each type of trip; and

(6) provide acceptance criteria for grid stability with
respect to both voltage and frequency, following
generator load rejection trips.

*Draft page changes attached.







Response:

The acceptance criteria for thehturbine trip and generator load

rejection test, Section 14.2.12.3.27.4, has been revised.*

The revised section expands and clarifies the acceptance \
criteria. The complete 1ist of reactor and plant process parameters
which will be recorded during these test will be determined when the
detailed Startup Test Procedure is developed. The parameter and
variables which are required to verify the conditions 1isted in the
acceptance criteria will be recorded and compared to the Tlimiting

values. In addition, other plant parameters will be recorded during

the transient. The additional paramefers are recorded to provide
analysis information to be used if the acceptance criteria is exceeded
and to provide general information concerning reactor and plant transient
behavior. The determination of the predicted values referred to in the
acceptance criteria are not made until the development of the detailed
Startup Test Proceduées, which will be available 60 days prior to

fuel loading. The determination of the predicted values are in many
cases different than those used in accident analysis type predictions
which necessarily use more conservative plant response values. Therefore,
the prediction for a particular transient Startup Test are not made unti}
the best estimate of actual plant responses and conditions are available.

As indicated in FSAR Table 14.2-4 only a turbine trip or generator load
rejection will be conducted at approximately full power. This is
supported in FSAR Appendix C.2, page C.2-71 which addresses General
Compliance or alternate approach assessment for Regulatory Guide 1,68;
Revision 0, November 1973.

There is no acceptance criteria for grid stability, the determination

of grid response to this test is not a purpose of this test. Due to
the nature of the grid no significant response is anticipated.

*Draft page changes attached.
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Question 423.23: 1. Modify the abstract of the recirculation flow.control
startup test to specify the mode of control (i.e., either
auto or manual) for each of the other principal control
systems for each test condition where system stability

or your bases, to assure, if Level 2 acceptance criteria
are just satisfied, that stable performance can be
expected throughout core life.

Response:

The revised description of the recirculation flow control startup
test, Section 14.2.12.3.29.3, states the principal control systems
will be in the normal modes for the operating conditions at which

the test is performed.* Therefore, the feedwater control system
should be in the automatic three element mode. The pressure
reguiator will be in the automatic mode on the turbine control valves.

l
|
checks will be conducted. Provide technical justification, 1
(

The Level 2 criterion is based on the NSSS supplier design objective and
the industry accepted standard for control system response; there is no
experience which indicates that control system performance will deteriorate
or change with core 1ife.

Question 423.23: m. Modify the description of the recirculation system startup
test to define the various types of trips, including the
single and double pump trips, to be conducted for each
test condition and the manner in which the pumps will be
tripped. Additionally, modify the test description for
the pump trips of the recirculation pump, and provide the
appropriate acceptance criteria for: (1) flow coastdown;
and (2) the transient setpoints for the APRM flow biased
rod block and scram. Provide stability criteria for the
performance of the WNP-2 facility following these trips.

Response:

The revised description of the recirculation system startup test,

Section 14.2.12.3.30.3,defines type of trip, test condition and manner
in which the pumps will be performed. In addition, the revised
acceptance criteria, Section 14.2.12.3.30.4 clarifies and expands the
criteria. The stability type startup tests for test condition 4 on FSAR
Table 14.2-4 are planned for performance following the double pump trip

*Braft page changes attached.
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and the acceptance criteria for those tests are contained in the FSAR
“Section 14.2.12.3. No stability testing is planned following the one
pump trips as the operating condition§'which occur following one pump
.trip and during restart are within the normal operating power-flow
envelope. Note that all pump trips will be performed 1a c>ajuackion with
Startup Tests Number 33 and 34 to record drywell piping and reactor
internal vibration during and following pump trips.

Question 423.23: n. Modify the abstracts of the loss of turbine-generator
test and the loss of offsite power tests to: (1)
describe the initial plant conditions for each test,
including the lineup of the plant's electrical system;
(2) describe the type of trip to be conducted; (3)
identify the variables, parameters and plant equipment
to be monitored; (4) provide assurance that the test
results will be compared with the predicted response
for the actual test case; (5) provide quantitative
acceptance criteria, and their bases, for the comparison
of the test results with the predicted response for the
variables and parameters which will be monitored; and
(6) provide acceptance criteria for plant equipment
required to function during or following these tests.

fesponse:

See the revised FSAR Section 14,2.12.3.27, Test Number 27 - Turbine Trip and
Generator Load Rejection and 14.2.12.3.31, Test Number 31-Loss of
Turbine-Generator and Offsite Power .* These revisions

modify the test Prerequ%sites, Description and Criteria for the tests
in response to your question. However, please note that as in the
response to item j of this question the complete list of reactor and
plant process parameters which will be recorded during these tests will
be determined when the detailed Startup Test Procedures are developed.
Also note the acceptance criteria for the Turbine Trip and Generator
Load rejection test does not refer to electrical system or other

plant equipment. The purpose of this test is to demonstrate the
response of the reactor and its control system and therefore a
specific criteria concerning other plant equipment is not required.

*draft pages .attached.
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) Question 423.23: o. In your description of the test of the reactor water
@‘, cleanup system, you state that this test will be run
‘ *  in three modes as described in the system process diagram.
- However, the system process diagrams (i.e., Figures 5.4-17a,
‘ 5.4-17b, 5.4-17c and 5.4-18) do not define the three modes.
Modify the Level 2 acceptance criteria in this test
description to correspond with the information presented
in Section 5 of the FSAR. Additionally, expand this
test description to discuss automatic isolation on the
initiation of the standby 1liquid control system.

Response:

The three modes of oberatibn referred to in the test description are
defined by FSAR¥?igure 5.4-17b. On this figure "Normal" operation is
defined by Mode A, "Hot Standby" operation is by defined as Mode B, and
"Blowdown" is defined in note E as a blowdown flowrate to condenser
of 126.0 GPM, which occurs during normal operation of the RWCU system
during reactor heatup or reactor hot standby operation. See also the
revised Criteria, Section 14.2,12.3.36.4.* The automatic isolation
features of the RWCU are not demonstrated during the Startup Test. -
These functions are demonstrated in the RUCU System Preoperational

@ test described in Section 14.2.12.1.4.

Question 423.23: p. In your description of the acceptance criteria for the
. residual heat removal (RHR) system test, vou state that
these acceptance criteria are based on flow rates and
temperatures in the process diagrams. However, the RHR
system process diagrams do not contain this information.
Modify the acceptance criteria to include the necessary
information.

Response:

See the revised sections 14.2.12.3.37.3 and 14.2.12.3.37.4 which are the

Description and Criteria of the Startup Test Number 71-Residual Heat

Removal System.* The revisions are based on the stated purpose

of this test (Section 14.2.12.3.37.1) which is to demonstrate the ability

to operate in the shutdown cooling mode and the steam condensing moce.

The criteria has deleted quantitative values, however, such values will be

determined during the development of the detailed Startup Test Procedure.

These values will be based on the operating conditions anticipated during
@ * the performance of the Startup Test )

*Draft page changes attached.
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14.2.12.3.16 Test Number 16 - Selected Process Temperatures [

14.2.12.3.16.1 Purpose
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14,2,12.3,16.2 Prerequisites
The preoperational tests have been completed, the POC has

reviewed and approved the test prOﬂedures, and initiation of
testing. System and test instrumentation have been calibrated.
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14.2.12.3.16.3 Description

The adegquacy of bottom drain line temperature sensors will be determined by
ccoparing it with recirculation loop coolant temperature when core flow is
109% 2f rated,

During initial neatup while at hot standby conditions, the bottom drain line
texperature, recireculation loop suction temperature and applicable reactor
pzrazeters are wmonitored as the recirculation flow is slowly lowered to either

- n o m-——as

whichever is the greater, The effects of cleanup flow, CRD flow and power
ievel will be investigated as operational limits allow. Utilizing this data
it can be determined whether cooclant temperature stratification occurs sxhen

~thonaginontatdan crnos tus-on- and - if so, what minimun recirculation flow will

prevent it. oA
' ) CA oIS
Monitoring the preceeding information during planned pumdp trips!will determine

if temperature stratification occurs in the idle recirculation loops or in the
lower plenum when one or more loops are inactive.

All data'will be analyzed to determine if changes in operating procedures zare
required, . : -

- e m . “

14.2.12.3.16.4 Criteria

Level 1
(\) The reactor recirculation pumps shall not be started nor {low increased unless
,ths coolan: Lemperatures between the steam dome and bottom head drain are

hin 100?? (38°C).

(2) The recirculation pump in an idle loop must not be started unless the loop
suction temperature is within S0OF (289C) of the steam dome temperature.

Level 2

. 2.

d core flow, the bottom head temperature
1ine thermocouple should be within 30°§ﬂ

L

-t www

-~ —

During two pump operation at rate
as measured by the bottom drain
(179C) of the recirculation loop temperatures.
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1:,2,12.3.18 Test Number 18 - Core Power Distribution

14.2.12.3.18.1 Purpose

Th2 purpese of this test is to determine the reproducibility of the TIP systen

re:d‘"gs.

— e 1 e ——y . T =

o - s o ‘™ e

14.2.12.3.1872" "—Prévequisites : -

System installation and preoperational tests have been com-
pleted, the POC has reviewed and approved the test procedures
and initiation of testing. The TIP detector and dummy
detector, ball valve time delay, core top and bottom limits,
clutch, x~y recorder, and purge system will have been shown
to be operational. Instrumentation has been calibrated and
installed.

1:.2.12.3.18.3 Description

TZ? reo"oduéibility consists of a random noise component and a geomatric
compcnent. The geometric component being due to vabiation in the water gap
geon stry and TIP tube orientation from TIP location to location. IlMeasuremsnt
of these components is obtained by taking repetitive TIP readings at a single
Ti? location, and by analyzing pairs of TIP readings taken at TIP? locations
which are symmetrical about the core diagonal of fuel loading symmetry.

One set of TIP data will be taken at the 50% power level and at least one
other set at 75% power or above.

The TIP data will be taken with the reactor operating with an octant symmetric
rod patte rn and at steady state conditions.

The votal TIP reproducibility is obtained by dividing the standard deviation
cf the syzmetric TIP pair nodal ratios by V2. The nodal TIP ratio is
defined as tne nodal BASE value of the TIP? in the lower right half of the core
divided by its sy:mebr*c counterpart in the upper left half The total TIP
repr oducibi‘ity valie that is compared with the test er*terzo1 is the average
value of the data sets taken.

The random noise uncertainty is obtained from successive TI? runs made a2t the
common hole, wWith each of the TIP machines making six runs, The standard
deviation of the random noise is derived by taking the square root of the
avarage- of .the variances at nodal 1levels 5 through. 22, wherer the nodal
variance is obtained from the fractional deviations of the successive TI?
values about their nodal mean value.

The geometric component of TIP reproducibility is obtained by statistically
subtracv 5 t?e randcm noise component from thé total TIP réproducibility.

’
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Level 2
Tha total TIP uncertainty (including random noise  and geometrical
uncertzinties) obtained by averaging the uncertainties for all data sets shzll
be less than 6.0%.
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14.2.12.3.17 Test-Number 17 - System Expansion
14.2.12.3.17.1 Purpose

The purpose of this test is to verify that the reactor
drywell piping system is free and unrestrained in regard

to thermal expansion and that suspension components are
functioning in the specified manner. The test also provides
data for calculation of stress levels in nozzles dand weld-
ments.

-

14.2,12.3.17.2 Prerequisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures and initiation
of testing. Instrumentation has been installed and cali-
brated.

14,2.12.3.17.3 Description

Record hanger positions of major equipment and viping in the
nuclear steam supply system and auxlllary systems after each
major thermal cycle until shakedown has taken place (normally
about three cycles). During initial heatup a visual inspec-
tion is made at an intermediate reactor water temperature

to assure components are free to move as de51gned Adjust-
ments are made as necessary. Devices for measuring contin-
uous pipe deflections are mounted on main steam and recir-
culation lines. Motion measured daring 'heatup is compared
with calculated values.

14.2.12.3.17.4 Criteria:
Level 1

There shall be no evidence of blocking of the displacement
of any system component caused by thermal expansion of the

system.

Hangers shall not be bottomed out or have the sprlng fully

stretched.

The displacements at the established transducer locations' shall not exceed the

allowable values,aswprovigdai==mtor—byrPipingwbestonsdurseastens The allowable

values of displacement shall be based on not exceeding ASME Section III Code
stress allowables.

14.2-114
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14.2.12.3.21 Test Number 21 - Core Power-Void Mode
14.2.12,.3.21.1 Purpose

The purpose of this test is to measure the stability of "the
core power-void dynamic response and to demonstrate that its
behavior is within specified limits. B

14.2,12.3.21.2 Prerequisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures and initiation of
testing. System instrumentation installed and calibrated
and test and instrumentation calibrated.

14.2.12.3.21.3 Description .

The core power void loop mode, that results from a combina-
tion of the neutron kinetics and core thermal hydraulic
dynamics, is least stable near the natural circulation end
of the rated 100 percent power rod line. A fast change in
the reactivity balance is obtained by moving a very high
worth rod only 1 or 2 notches. The recorded response must
be carefully examined for lower stability mode responses in
the 0.4 Hz area. A special mid pass filter is placed on

the flux signals and dome pressure to emphasize this area,

as well as to suppress noise in the signal background. The AN
ys'i'ems well be 1n 4he viormal modes Jaw ppevating condiTions &7
14.2.12.3.21.4 Criteria TestT CondFion,

Level 1

The decay ratio must be less than 1.0 for each process
variable that exhibits oscillatory response to control rod
novement.

Level 2 ’ : .
TP _
4. Yhe decay ratio/fist be €ss than or equal to

0/b5 £8r| each fotdl cor précess/Vafiable/thatj

e ib'tg\osc;flatoFy reSponse to/ control /rod- |

movement \wherd the planft is dpething above thé’
lim’i\t/setting\of the Magter Flow Con-

er. %

»

14.2-120
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gbfor, ch’ 1oca'f:.z\ed process variable

('LP 1) that exhibits oscillatory, response) to

\/Eon 2X'0 rod \movement when/f:he olant/:.s operating
F

‘\x * - R S .
G" . Thg d cc.y ratio” must~ be less than or.edual-to
.. Y > ﬂ

bove the lower/limit sett:.ng of \the Mastet
lov}\gontrol lerx.
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14,2.12.3.22 Test Number 22 - Pressure Regulator
14.2,12.3.22.1 Purpose

The purposes of this test are a) to determine the optimum
settings for the pressure control loop by analysis of the
transients induced in the reactor pressure control system by
means of the pressure regulators, b) to demonstrate the
takeover capability of the backup pressure regulator upon
failure of the controlling pressure regulator and to set
spacing between the set points at an appropriate value and
c) to demonstrate smooth pressure control transition between
the control wvalves and bypass valves. when reactor steam
generation exczeds steam used by the turbine.

14.2.12.3.22.2 Prerequisites

The preoperational tests have been completed, the POC has -
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated b
as appropriate.

14:2.12.3.22.3 Description .

The pressure set point will be decreased rapldly and then in-
creased rapidly by about 10 psi (0.7 kg/cm ) and the response
of the system will be measured in each case. It is desirable
to accomplish the set point change in less than 1 second.

At specified test conditions the load limit setpoint will

be set so that the transient is handled by control valves,
bvpass valves and both. The backup regulator will be tested
by simulating a failure of the operating pressure regulator
so that the backup regulator takes over control. The response
of the system will be measured and evaluated and regulator

settings will be optimized. P Ll =
resulss—of-the—Backup-Regulator-testwill he inclinded with

the—-test-repent-on—the—~Core—Rowar-Void Made tesi. Because
the near step transient occurs downstream of the lwg £filter,
this disturbance yields valuable stability data in the
midfrequency range (i.e., 0.13.0 Hz). . --
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14.2,12,.3.23 Test Number 23 - Feedwater System
14.2.12,3.23.1 Purpose

The purposes of this test are a) to adjust the feedwater |
control system for acceptable reactor water level control, |
b) to demonstrate stable reactor response to subcooling

changes, c) to demonstrate the, K capability of the automatic

core flow runback feature to prevent low water level scram

following the trip of one feedwater pump.

14.2.12.3.23.2 Prerequisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated as
appropriate. -

14.2.12.3.23.3 Description -

Reactor water level set point changes of approximately 5 to
6 inches (12.5 to 15.3 cm) will be used to evaluate and
adjust the feedwater control system settings for all power
and feedwater pump modes. The level set point changes will.
also demonstrate core stability to subcooling changes.

5

Under normal operation with one feedwater loop in manual, a
manual flow step will be initiated and each loop's flow
response will be determined.

One of the operating feedwater pumps will be tripped and the
automatic flow runback circuit will act to drop power to .
within the remaining capacity of the system.

14.2.12.3.23.4 Criteria
Level 1

The decay ratio nust be less than 1.0 for each process vari-
able that exhibits oscillatory response to feedwater system
changes.

The maximum feedwater temperature decrease fcr the feedwater
heater loss test must be less than or equal to 100°F.
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14.2.12.3.24 Test Number 24 - Turbine Valve Surveillance L;j>"
14.2.12.3.24.1 Purpose
(Periedicy

The purpose of this test is to demonstrate/the acceptable
procedures and maximum power levels f£or -€est3y-surveillance
testing of the main turbine throttle, governor, interceptor,
reheat stop and bypass valves without producing & reactor
seram, :

14.2.12.3.24.2 Prerequisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated as
appropriate.

14.2.12.3.24.3 Description

Individual main turbine control, stop and bypass valves are

tested. routinely during plant operation as required for

turbine surveillance testing. At several test points the

response of the reactor will be observed, and although it

is not required, it is recommended that the maximum possible

power level for performance of these tests along the 100%

load line be established. First actuation should be

between 45 and 65% power, and used to extrapolate to the ;Aj>
next test point between 70 and 90% power and ultimately to )
the maximum power test condition with ample margin to scram.

Note proximity to APRM flow bias scram point. Each valve

test will be manually initiated and reset. Rate of valve

stroking and timing of the close-open sequence will be such

that the minimum practical disturbance is introduced, T.I -, eﬁygg$4}

<

omd Limane rates-are changed - he Hest will be vegeated "t @usure

Level 1 c\c.e.‘e.v'\'r\\o\c Rertormance oFf e ?c_r.aq';mb Suypuertlance tesT.

The decay ratio of any oscillatory response must be less
then 1.0.

Level 2
a. Peak neutron flux must be at least 7:5% below
the scram trip setting. Peak vessel pressure

must remain at least 10 psi below the high
pressure scram setting.

14.2-126
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14.2.12.3.25.4 Criteria | : ‘.‘
Level 1 . !:

Trwvavtdudl Uelvue Cloiuve

MSIV closure time, exclusive of electrical delay shall be no faster than 3.0 :
seconds (average of the fastest valve in each steam line) and no slower than p
5.0 seconds, (each valve, not averaged). The electrical time delay at 1004 )
open shall be less than or equal to 0.5 second and the fastest valve closure :
time shall be >2.5 seconds. :

T AR T

1o k4 )
- Full Reactor Isolation .

¢ e

The positive change in vessel dome pressure occurring within 30 seconds
after closure of all MSIV valves must not exceed the Level 2 criteria by
more than 25 psi. The positive change in simulated heat flux shall not
exceed the Level 2 criteria by more than 2% of rated value.

- .

Teedwater control system settings must prevent flooding of the steam lines.

-

Level 2 . -

:‘C"\A‘U\ &V&\ Valve Cleosure -

During fulg closure of individual valves peak vessel pressure must be 10 psi
(0.7 kg/cm®) below scram, peak neutron flux must be 7.5% below seram, an
steam flow in individual lines must be 10% below the isolation trip setti%g .
The peak heat flux must be 5% less than its trip point., - ¢ )

Fell Reachor "TmsolaTiow

The RCIC system shall adequately main water level. The relief valves must
reclose properly (without leakage) following the pressure transient.

The positive change in vessel dome pressure and simulated heat flux occurring
within the first 30 seconds after the closure of all MSIV must not exceed the
predicted values, These values will be referenced . to actual test conditions
of initial power 1level and dome pressure and will use BOL nueclear data. In
addition it will be corrected for the measured control rod insertion speed and
the time from the start of MSIV motion. to the start of control rod motion.

Rurrd (5 J4.2-12 ' ;.






| E

14.2.12.3.27 Test Number 27 - Turbine Trip and Generator
Load Rejection

14.2.12.3.27.1 . Purpose

The purpose of this. test is to demonstrate the'respogse 9f
the reactor and its control systems to protective trips in
the turbine and generator.

»

14.2.12.3.27.2 Prerequisites

The preoperational tests have been completed, ?h? ?OC.has
reviewed and approved the test procedures and initiation

s M9- 174
ND-2 Aaz.97% D2din

of testing. All controls and interlocks are checked and . .
H A ke a&kyuaé

, instrumentation calibrated. T ?&wdk dectie by T
14.2.12.3.27.3 Description

Thé turbine throttle valves will be tripped at selected reactor

power levels and the main generator breaker will be tripped
in such a way that a load imbalance trip occurs. Several
reactor and turbine operating parameters will be mqnltored
to evdluate the response of the bypass valves, relief valves,
and reactor protection system (RPS). Additionally, the peak
values and change rates of reactor steam pressure and heat
flux will be determined. The effect of recirculation pump
overspeed, if any, will be checked during the generator load
rejection. The ability to ride through a load rejection
within bypass capacity without a scram will be demonstrated..

14.2.12.3.27.4 Criteria
Level 1 :

For Turbine and Generator trips there should be a delay of less than 0.1
seconds following the beginning of control or stop valve closure before

the beginning of bypass valve opening. The bypass valves should be opened -

to a point corresponding to greater than or equal to 80 percent of their

capacity within 0.3 seconds from the beginning of control or stop valve
closure motion.,

Feedwater system settings must prevent flooding of the steam 1line
following these transients.

The two pump drive flow coastdown transient during the first three seconds
must be equal to or faster than that specified in Test 30.

The positive change in vessel dome pressure occurring within 30 seconds
after either generator or turbine &rip must not exceed the Level .2
criteria by more than 25 psi.

et Ao S ——
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For the turbine trip,

&t -
cnere is no rise in turbine generator speed, whereas, in the generator trip,

&Y . “ -
che nmain generator breaker opens and the residual turbine steam will cause a
nomentary rise in the generator speed,

————

the main generator breakers remain loaded for a %ime so

i

e ot el o sk ia @ankeuny

®







@) Level 2

-

- P Y - AA e

The MSIV shall not be tripped closed at anytime during the test transients.

The positive change ih vessel dome pressure and in simulated heat flux
which oceur within the first 30 seconds after the initiation of either
generator or turbine trip must not exceed the predicted values.

Predicted values will be referenced to actual test conditions of initial
power level and dome pressure and will use BOL (Beginning of Life) nuclear
data. . In addition the predictions will be corrected for the measured
control rod insertion time and the delay from beginning of turbine control
valve or stop valve motion to the generation of the scram signal. The
predicted pressure and heat flux will be corrected for the actual measured
values of these two parameters.

) For the Generator trip within the bypass valves capacity, the reactor
shall not scram for initial thermal power values within that bypass valve

capacity.
ind - o 3
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14.2.12.3.29  Test Number 29 - Recirculation Flow Control
14.2.12.3.29.1 Purpose

The purposes of this test are a) to demonstrate the core
flow system's control capability over the-entire flow
control range, including valve position, core flow, neutron
flux and load following modes of operation, and b) to
determine that all electrical compensators and controllers
are set for desired system performance and stability.

14.2.12.3.29.2 Prerequisites

The preoperational tests have been completed, the POC has
reviewed approved the test procedures and initiation of
testing. All controls are checked and instrumentation
calibrated. .

14.2.12.3.29.3 Description

The testing of the Recirculation Flow Control System follows

a "building block" approach while the plant is ascending

from flow to high power levels. Components and inner

control loops are tested first, followed by drive flow

control and plant power maneuvers to adjust and then

demonstrate the outer loop controller performance. By far

the most extensive testing will be performed along the mid

power load line where most of the systems final adjustments

are determined. The core power distribution will be adjusted

by control rods to permit broader range of maneuverability

with respect to Preconditioning Cladding Interim Operating

Management Recommendation (PCIOMR). In general, the controller

dials and gains will be raised to meet the maneuvering perform-~

ance objectives. Thus the system will be set to be the slowest
that will perform satisfactorily, in order to maximize stability

margins and to minimize equipment wear by avoiding controller

overactivity. b othev vine@al control systam wil/ be A therr
novr e\ operain wode Tor kha fwen et comdvhiown, :

Because of PCIOMR power maneuvering rate restrictions, the

fast flow maneuvering adjustments are performed along a

mid power rod line, and an extrapolation made to the

expected results along the 100 percent rod.
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14.2.12.3.30 Test Number 30 - Recirculation System
14.2.12.3.30.1 Purpose

srposes of this test are a) to determing transient »

§2§p§;sés and steady-state conditions following reci;iu%aulon
. pump trips .at selected reactor power levels, b) to othatn
recirculation system performance data, c) to verify at no
recirculation system cavitation occurs on tbe operabli

region of the power/flow map, anq d) to Yerlfy that E e
feedwater control system can satlsfagtorlly control;mater
level without a resulting turbine trip scram following
recirculation pump trips.

14.2.12.3.30.2 Prerequisites

The preoperational tests have been completed agd.E@e ?OC has
reviewed and approved the test procedures and initiation 4
of testing. Instrumentision has been, hecked or calibrate

—

as appropriate. GhL eow

-

SR A e LAk v .
14.2.12.3.30.3 Descript;z.qf}i LEMG T S %%f_e_?“"‘u&m M'333&
G Single recirculation pump Eripsvwill be made at dessomaiod
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Q‘_,Q/p-rck

<7, oAloe?;power levels, b"?: o@nIng Glao VAC bfeaXer, Simnmultaneous

o

. (e L
Lv1f et boTh reciren lafion pumes wirthod¥ LransTer o

EFMG set  gower S"‘Q\"‘? will be made ot near rated

—t . Fo b
Elovw and power \eug\sib% using She Lwe pump Cirew® terp

< vetens, Reactor operating parameters will be recorded

during the transient and at steady-state conditions to
. experimentally determine the power and flow coastdown rates.

Both the jet pumps and the recirculation pumps will cavitate
at conditions of high flow and low power where NPSH demands
are high and little feedwater subcooling occurs. However,
the recirculation flow will automatically runback -upon
sensing a decrease in feedwater flow, to lower the reactor
power. The maximum recirculation flow is limited by appro-
priate stops which will run back the recirculation flow from
the possible cavitation region. It will be verified that
these limits are sufficient to prevent operation where
recirculation pump or jet pump cavitation occurs.

14.2.12.3.30.4 Criteria

’
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Level 1

=mwaen

The two pump drive flow coastdown transient during the first 3 seconds must be
equal to or greater than that specified on Figure 3@x2e=t. c
B o A R O

-—

-

Level 2 F . | \

v = mur mmevey

The reactor water level margin to avoid a higher 1level trip shall be
>3.0 inches during the one pump trip.

(ST

The simulated heat flux margin to avoid a scram shall be >5.0 percent
both during the one pump trip and also during the recovery.

The APRM margin to avoid a scram shall be ~7.5% during the one pump trip
recovery. .

Runback logic shall

=¥

potential eavitation.

—

have settings adequate ¢o prevent operation in areas of ;
/
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14.2.12.3.31 Test Number 31 - Loss of Turbine-Generator .
and Offsite Power

14,2.12.3.31.1 Purpose

The purpose of this test is to determine the reactor trans-
ient performance during the loss of the main generator and-
all offsite power, and to demonstrate acceptable performance-
of the station electrical supply system.

14.2.12.3.31.2 Prereguisites

The preopefaﬁional tests have been completed, the POC has
reviewed and approved'the test procedures and initiation
of testing. Instrumentation has been checked or calibrated

as approprlate Ta @Q Q*QJRMQJ JV1;®Q~ uHJOEm.a&&%¢~&d:$‘ﬂdﬂ&*$Q

'\‘-v-&.&. r-@.QAoﬂM-« t,_,,) "
14.2 ﬁ§b3.3l 3 DEScrlptlon Tt e % ‘

The loss of auxiliary power test will be performed at 20 to
30% of rated power. The proper response of reactor plant
equipment, automatic 'switching equipment, and the proper
sequencing of the diesel generator load will be checked.
Appropriate reactor parameters will be recorded durlng the

resultagf traniieﬂt. _1 = iz \ NS
14.2.12.3.31.4 Criteria -tu WUN s O'YM e,m‘/\.

eve . 4% ww%ip\zd_of

Reactor pressure shall be maintained below the set point of
the first safety valve, during the transient following the
loss of the main generator and all offsite power. All
safety systems, such as the Reactor Protection System,

the diesel-generator, RCIC and HPCS, must function properly:

without manual assistance.

Level 2

The max1mu9 readctor pressure should be less than 40 psi

(2.8 kg/cm“) below the first safety valve set point, during
the transient following the loss of the main generator and all
offsite power. Normal reactor cooling systems should be able
to maintain adequate suppression pool water temperature,
maintain adeguate drywell cooling, and prevent actuation of

the auto-depressurization system. | . A
Rty :
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14.2.12.3.36° Test Number 70 - Reactor-Water Cléanup System (j

14.2.12.3.36.1  Purpose

The purpose of this test is to demonstrate specific aspects
of the mechanical operability of the Reactor Water Cleanup
Svstem. (This test, performed at rated reactor pressure and
temperature, is actually the completion of the preoperational
testing that could not be done without nuclear heating.)

14.2.12.3.36.2 Prerequisites

The preoperational tests .have been completed, the POC has
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated as
appropriate.

14.2.12.3.36.3 Description

With the reactor at rated temperature and pressure process
variables will ‘be recorded during steady state operation in
three modes as defined by the System Process Diagram:
Blowdown, Hot Standby, and Normal.

14.2.12.3.36.4 Criteria

Level 1 (: \

Not applicable.
Level 2

The temperature at the tube side outlet of the non-regenerative , s
heat exchangers shall not exceed 130°F in ass=wmoder i blw»dangﬂ“¢$¢
6rd ARl K At 120°F L 4l Al e .

The pump available NPSH will be 13 feet or greater during the

hot standby mode defined in the process diagrams.

The cooling water supplied to the non-regenerative heat
exchangers shall be within the flow and outlet temperature
limits indicated in the process diagrams. (This is applicable
to "normal” and "blowdown" modes.)

14.2-144
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14,2,12.3.37 Test Number 71 ~ Residual Heat Removal System
14.2.12.3.37.1* Purpose

The purpose of this test is to demonstrate the ability of
the Residual Heat Removal (RHR) System to: 1) remove heat
from the reactor system so that the refueling and nuclear
system servicing can be performed and 2) condense steam
while the reactor is isolated from the main condenser.

14,2,12.3.37.2 Preregquisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated as
appropriate. ‘

14.2.12.3.37.3 Description

. — _\_ B e e . L
With the reacbor&%ﬁ%%EzZS% power, the condensing mode of the RHR system will
be aned-—=cnd demonstrated. Condensing heat exchanger performance
characteristics will be demonstrated. Final demonstration of the condensing . !

nmode will be_done from an isolated condition. “T_Riq Hok w~ld RLrss /h:

. ‘Iig’fﬂé;Cld*:I\slA‘ ?qu'ilaw /ﬁh&iLL.@( 01?&#«£ZZAV\’ .

S . ~ During the first suitable |
,—-—geac“cor cooldown, the shutdown cooLling mode of t‘nes‘RHR sysgzm :li‘jilabt]).:

smgsétrated. Unfortunately the decay heat load is insignificant during the
startup test period. Use of this mode with low core exposure could result in

exceeding the 1009F/nr cooldown rate: of t
he
exchangers are used simultaneouslx, 7 ] ::;:?iqa?F both RHB aeat,
.S CoNIl U v, 1ﬁ¢«ﬁrﬂ¢ 5 2 domaen e Een- e
&bnyiklA &z%y A CLr?Qigvcur%\(\thb. . '

¥
]
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14.2.12.3.37.4 Criteria
Level 1

The transient response of any system-related variable to zany test input nust
not' diverge, .

Level 2

The RHR system shall be capable of operating in the steam coandensing,
suppression pool cooling and shutdown cooling modes (with both one and two
heat exchangers). ., P e : T - -

S e L T e System-related variables ‘may contain oscillaoory modes
of response. In these cases, the decay ratio for each controlled mode of

response must be less than or equal to 0.25. ‘,ngé?=ku;‘__;,—-‘

The tinme to place the RdR heat exchangers in ohe steam condensing modeA&:ﬁs

SLO&\ vxxtbm. o\ Q;k\\~\\¢0MMéNcs-

ety

14.2-146

=

5 Wi . e ————







Question 423.24: Indicate the status or mode of operations of the plant control
. systems (i.e., either automatic or manual) for all transient
tests. Provide acceptance criteria for the performance testing
of the plant control systems. For example, modify the test
descriptions of Items (f), (g), (1) and (m) of the preceding
questions.

Response:

The response to questions 423.23 items (f), (g), (h), (1) and (m)
and the associated revised test abstracts listed in the response
discusses the mode of operations of the plant control systems and

acceptance criteria.
X
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Q. 423.25

In Section 5.2.2.4.1 of the FSAR, you state that thé‘breoperationa]
and startup testing of the safety/relief valves will include monitoring

of the discharge line movement. Modify the startup test description to
reflect this commitment.

Response

The statement in Section 5.2.2.4.1 refers to monitoring of thermal
growth of the discharge lines. A description of Startup Test Number
17-System Expansion is contained in revised FSAR Section 14.2.12.3.17.%
During the development of the detailed Startup Test Procedure repre-
sentative locations on the discharge lines will be selected and

methods of monitoring movement will be determined.

*See the revised Section 14.2.12.3.17 attached to question 423.23.



@ Question 423.26: In Section 5.2.5.5.5 of the FSAR, you state that alarm points

for the leak detection system will be determined analytically

- or will be based on measurements of appropriate parameters
which will be monitored during the startup or preoperational
tests. Modify the test description to identify these parameters
and to indicate how you will establish the alarm points.

Response:

The preoperational procedure as described in section 14.2.12.1.16 will verify
the alarm setpoints as specified for each instrument. However certain alarm
setpoints are based on estimates of system operating characteristic and are

‘ initially set to conservative values. Therefore, these values may be revised
once nominal operating conditions are established. Such setpoints and values
will be identified during the development of the preoperational test and
jnstructions will be included in the appropriate startup tests to verify
these setpoints.
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Q. 423.27

In Section 6.3.2.2.3 of the FSAR, you state that during preoperational
testing of the low pressure core spray (LPCS) system, the size of the
discharge flow orifice will be established to Timit system flow to
acceptable values as described in the LPCS process diagram. Modify
the test description to reflect this commitment. ;

Response:
Revised Section 14.2.12.1.13 indicates that proper flow orifice sizing

js verified during the preoperational -test of the Low Pressure Core
Spray System.*

*See attached draft page.
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General Test Methods and Acceptance Criteria

Verification of low pressure core spray system
capability is demonstrated by the proper inte-
grated operation of the following:

(1) Logic and interlocks

(2) Low Pressure Core Spray system pumps,
including auto initiation

(3) Flow_path verificationjwaqdhkaA;},A&#lmnhuhhxkf“ £~%
I rondie W$ ARy Qragas
(4) Annunciators UL o “ $c Q;AAL
MJ\.,A‘.&_,M Ag/‘tg_q-h. (93. 2.3 .
(5) The tlme for initiation signal to full flow
should be verified

-c

(6) Photographs to prove acceptability of core
spray patterns n

High Pressure Core Spray System Preoperational
Test

PurEose (:"\

To verify the operation of the High Pressure
Core Spray (HPCS) System, including diesel
generator and related auxiliary equipment, pumps,
valves, instrumentation and control.

Prerequisites

The system lineup tests have been completed and
the TWG has reviewed and approved the test
procedure and the initiation of testing. The
HPCS diesel generator must be installed and be
operational.

General Test Methods and Acceptance Criteria

Verification of HPCS System capability is demon-
strated by the proper integrated operation of
the following:

" 14.2-52



Q. 423.28

Provide a preoperational test description for the various modes and
systems for the fire protection system.

Response:

FSAR section 14.2.12.1.3 has been revised to be a description of the
Fire Protection System Preoperational test.*

*See attached draft changes.



@ 2. Reactor feedwater pumps, turbines and
' auxiliaries

3. Control logic
4. Annunciators and prdtective devices
14.2.12.1.2 Deleted '

YRR
-14..2.12.1.3---—-9&@&—[1@ Q3 _J | :

| - 14.2.12.1.4 Reactor Water Cleanup System Preoperational
Test :

a. Purgose

To verify the operation of the Reactor Water
Cleanup (RWCU) System, including pumps, valves,
and filter/demineralizer equipment.

b. Prerequisites

The system lineup tests have been completed and
the TWC has reviewed and approved the test
‘ procedure and the initiation of testing. Filter
aid, and anion and cation resin should be avail-
) - able. Closed Cooling Water (CCW) System and
7 instrument air system -must have readiness veri-
fication.

c. General Test Methods and Acceptance Criteria

Verification of the RWCU System capability is
demonstrated by the proper integrated operation
of the following:

(1) brain flow regulator flow interlocks

(2) System isolation and logic

(3) valve-operating seguence

(4) Pump operation and related control and logic

14.2-43
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14.2.12.1.3

a.

Fire Protection System Preoperational Test

PUY‘EOSE

To verify the operation of the Fire Protection System,
including the diesel engine, pumps, valves, detection and
alarm circuits and control and instrumentation circuits.

To verify the location and status of all portable equipment.

Prerequisites

The system lineup tests have been completed and the TWG

has reviewed the procedure and the- Startup and Operations
Manager has approved the procedures and the initiation of
testing. The circulating water system, control and service air
system, and electrical distribution system are available to
support operation.

General Test Methods and Acceptance Criteria

Verification of the Fire Protection System capability is
demonstrated by the proper integrated operation of the
following:

(1) Diesel engine and pump operation and related control

and logic.
(2) Fire alarm and detection circuits.
(3) Fire control panel in the Main Control Room.
(4) *Deluge, wet pipe and pre-action sprinkler systems.
(5) Carbon dioxide and Halon systems.

In addition portable equipment and hose station-capability
will be verified.
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Question 423.29: Provide a schedule relative to the fuel loading date,
: which identifies the scheduled time for performing the
Tow power testing and the power ascension testing.

Response:
The present schedule indicates the following sequence time.

Event . Time After Start of Fuel
: Load (Weeks )

Start fuel Toad 0
Complete fuel load 2
Initial critical/shutdown

margin demonstration 3
Start of initial heatup .5
Start of testing above 25% power 8.5
Start of testing above 50% power. ©10.0
Start of testing above 75% power 12.5
Start of testing at-100% power 14.5
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Q. 441.01

Response:

)

Provide a detailed description of the fire protection training
and the subsequent retraining for the initial plant staff and
for the replacement personnel in the manner described in
paragraphs II.6.A through II.6.E of Section 13.2 (Revision 1)
of the Standard Review Plan (SRP), NUREG-75/087.

WNP-2

. e

. 1.0 FIRE BRIGADE TRAIﬁING

1.1 Instruction

1.2

Each assigned member of the fire brigade will complete a basic fire
brigade training course. The training will be conducted by know-

-Tedgeable and experienced personnel. The: scope of the course will

include the following:

a. Identification of the hazards and types of fires that could occur.

b. Identification, location, and operating features of manual, automatic,
and portable fire protection equipment.

c. Indoctrination of the p]ants“s.fire fighting plan.and responsibilities.

d. Proper use of all fire fighting equipment and proper procedures for
postulated fires and conditions.

e. Access and egress routes in the plant.

f.  Proper methods of fire control in confined areas, such as buildings
and tunnels.

g. Changes in fire fighting plans, plant modifications which affect fire
fighting, and familiarization with new fire fighting equipment.
One individual per shift will be designated responsible for directing
the actual fire fighting forces. These individuals will receive
training as necessary to carry out that function.

Practice C

Each brigade member will attend a practice session at least once per year.
Practice sessions will include:

a.

b.

Practice in extinguishing actual fires.

The use and wearing of se]f-containéd breathing apparatus.



2.0

3.0

4.0

5.0
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1.3 Drills

At least four times per year, per shift,fire brigade drills will be
conducted. Each brigade member must participate in at least two of the
four drills each year. At least one drill per year shall be unannounced.
The drills may, or may not be, held in conjunction with other fire bri-
gade practice and/or classroom training. .

The offsite fire department will be requested to participate in at
least one drill each year. .

The drills will be designed so the brigade can practice as a team
and to provide an assesment of the effectiveness, knowledge, ability,
and response time of the fire brigade team.

OTHER PLANT EMPLOYEES

2.1 Instruction

"Employees receiving an unescorted security clearance will be provided
training to include orientation to the fire protection plans, evacuation
signals and procedures, and the procedure for reporting a fire.

2.2 Drills

An annual evacuation drill will be held in which all employees will take
part. .

FIRE PROTECTION STAFF

Fire protection staff members will receive training, as appropriate, to supple-
ment their experience. Such training may include:

-a. Design and maintenance of protection systems.

|
b. Fire prevention techniques and procedures. }
|

c. Training in manual fire fighting techniques and procedures for personnel,
and fire brigade personnel. ’

OFF-SITE FIRE DEPARTMENT

The off-site fire department will be requested to attend and take part in a
training practice session which covers basic radiation concerns and typical
radiation hazards which may be encountered at the plant.

CONSTRUCTION PERSONNEL

Training will be provided to construction personnel in evacuation, alarm signals
and procedures, fire reporting procedure and fire prevention techniques appli-
cable to the task(s) they are to perform. N
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6.0 SECURITY PERSONNEL

Training will be provided to plant securify personnel that address:
a. Entry procedures for off-site fire department.
b. Personnel control during emergency evacuation.

c. Basic fire hazard recognition.
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%. 441.02
3.2.]
Discrepancies, possible in terminology, exist between the training

programs described in Section 13.2.1.1 of the FSAR and those cited in
Figure 13.2-1. Correct the following discrepancies:

a. The Nuclear Energy training cited in Figure 13.2-1 is not
described in Section 13.2.1.1.

b. The course entitled, "Basis Nuclear Theory" described in
Section 13.2.1.1.1 is not cited in Figure 13.2-1.

c. The course entitled, "BWR Fundamentals," cited in Figure 13.2-1
is not described as such 1in Section 13.2.1.1.

d. The two week turbine-generator training course cited in
Figure 13.2-1 is not described in Section 13.2.1.1.

Response:

a) &b) The title of Section 13.2.1.1.1 has been changed to correct
the discrepancy.*

c) &d) See revised Sections 13.2.1.1.6 and 13.2.1.1.7.%*

*Draft page changes are attached.
**Draft page changes attached to Question 441.03.







Cold License Program Description

rthe formal training program-for Licensed Senior Reactor
operators (SRO) and Licensed Reactor Operators (RO) candidates
will consist of the followxng courses. Successful completion
of the requisite courses by’ each license candidate will be
fully documented to substantiate his/her compllance with
license prerequisites.

13.2.1.1.1 WWQ%WT_A@

Thls is a ten week course conducted by WPPSS utlllzlng

a video tape program produced by NUS Corporation. Course
topics presented in this program include "Plant Mathematics. -’
and General Science", "Basic Nuclear Physics", "Reactor
Operations", "Core Performance", "Radiation Protection”, '
"Plant Chemistry” and "Instrument and Control". These presen-
tations are supplemented by related lectures and problem
working sessions. .

e »

Candidates with no previous nuclear experience shall complete

‘ this course satisfactorily. Candidates who have .had nuclear
experience at facilities not subject to licensing or who hold,
or have held, a license for a comparable facility” may obtain
waivers for all or part of the course by taking a precourse
validation exam.

13.2.1.1.2 Research Reactor Training

This is a one week course conducted by university personnel
at the Washington State University Nuclear Radiation Center.
buring this program, each student operates a TRIGA reactor
through at least 10 startups and shutdowns. ‘Other subjects
covered, both through theoretical instruction and practlcal
experience are: .

a. reactor kinetics
b. rod calibration

c. health physics practices

*A comparable facility in this case is defined as any large,
light water reactor power plant.

*

13.2-2 .

- wmme
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Q. 441.03

Provide the contingency plans for additional training for individuals
to be Ticensed prior to criticality, should the fuel loading be delayed
from the date presently indicated in the FSAR (i.e., March 1980).
Revise the FSAR, as required, to indicate your best estimate of the
fuel load date.

Response:

As stated in Section 13.2.1.3, a simulator refresher training course
is provided in the event fuel loading is delayed. See revised
Section 13.2.1.1.10 also.* . No update will be provided here of the
fuel load date. See Section 1.1.9 for the current fuel load date.**

»

*Draft page changes attached.
**For your information the revised fuel load date is March 1981.
Section 1.1.9 is currently being revised.
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Candidates with no previous experience or with experience on
a facility not subject to licensing shall attend this course.
Those individuals who hold, or have held, licenses for a com-
parable facility or who have' had extensive in-plant operating
.experience on a large power reactor will not be required to

————jg;fggt;mzzknéar’ABHZ./ﬂ/Cé areX . 7 6“22%96z(27
13.2.1.1.%¥¢ NRC Exam Refresher

This is a three week training course conducted on site by
General Electric just prior to the NRC Exam Analysis (13.2.1.
1.7) . The curriculum includes a review of reactor theory,
features of facility design, general and specific operating
characteristics, instrumentation and control, safety and
emergency systems, operating procedures, radiation control
and safety and administrative procedures. All license candi-
dates ‘shall attend this course.

13.2.1.1.%9 NRC Exam Analysis
This is a ten day course conducted on site by General Electric
Training Engineers just prior to the scheduled NRC exam. All
license candidates shall take typical NRC-type written exams
plus oral plant and control room walk throughs. An analysis
@ - of the results will indicate specific individual areas of
weakness and allow the license candidate to concentrate his/
her efforts on those areas prior to the NRC exam.

13.2,1.1.8/0 sSimulator Refresher Training A

TV
This is a even dax.q?urse conducted by GE at the B®WR Training
Center in §8¥E%E¢Lliliﬁekﬁu The program is taught entirely
in the control room and consists of BWR physics, transient
response characteristics and application of WPPSS procedural
requirements to an operating environment. Any licensed opera-
tor or senior operator candidate who has not attended simulator
tralnlné, or who has not functioned as a licensed operator or

senlor operator at a comparable operating plant within twenty[@g&i_

months of WNP-2 fuel load shall attend this course. V..
.&dhu%aﬂﬂﬁd@dhﬂuvﬂ&kauedtJ&aﬂéﬂds

% e B s 7 P

13.2.1.2.1 BWR Systems Analysis

This is a five week course developed and conducted by WPPSS

and designed to provide in-~depth analysis of WNP-2 NSSS systems

including design bases, flow paths, components, instrumentation,
0 interlocks, system interactions and technical specifications.

13 . 2-5







13.2.1.1.6 BWR Fundamentals

This six day course conducted by the WNP-2 Training Coordinator provides
previously licensed PWR Operators with experience in the operational char-
acc%ristics of a Bhﬁ. The Fundamentals Class is ‘divided into two sectionms.
The first three day section is conducéed on-site and consists of slides and
lectures on the Dresden Nuclear Station Systems and prepares the students
for participation in the second threg day.section‘which is conducted at the
GE BWR Simulator in Morris, Illinois.. The simulator program consists of
twenty-four hours of control room exercises in which each student pulls at
least twé c#iticals, heats up the reactor, transfers to the run m?de and
manipulates the recirculation system controls to vary the reactor power lev-
els. The curriculum also includes a demonstration of various transient
conditions including turbine trips, scrams, feedwater casualties and loss-
of-coolant conditions. It is'intended‘tﬁét the BWR Fundamentals Class be
taught aftér the students attend the BWR Systems Analysis Course (13.2.1.2.1)

so the maximum training benefit will be realized.

[3

o
o




13.2.1.1.7 Turbine Generator Operation and Maintenance

This three week course conducted o;-site either by WPPSS or Westinghouse
provides lic;nse candidateg with approximately one week of classroom and
hands ;n-experien;; operating the turbine DEH control system. The training
is accomplishéd prior to turb;ne operation by.the use of a simulator which
is hooked up,to'DEH panel.i Operations which cén be performed include tur-

bine start up, synchronizatiod and loading.
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Q. 441.04
(13.2.2)

The reactivity manipulations performed to satisfy the requalification
requirements of Section 3.a of Appendix A to 10 CFR Part 55 must be
approved by the NRC staff. Manipulations for boiling water reactors
which we find acceptabie can be found in the American National Standard
ANSI/ANS 3.1.1978, paragraph 5.5.1.2.1, "Control Manipulations.”

Response:

Section 13.2.2.1.2 has been revised to identify the manipulationsin .
the identified ANSI standard.*

*See revised draft page attached.
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g. Radiation control and safety
h. Technical specifications

i. Applicable portion;'of Title 10, Chapter 1,
Code of Federal Regulations.

The lecture series will be conducted by WNP-2' personnel using
a combination of live lectures and videotape material. Live
presentations will account for 50 percent or more of the
lecture series. A minimum of six lectures per year will be
scheduled. A topical examination on each section of the
lecture series will be given in which a grade of 70 percent

is considered passing.
13.2.2.1.2 Reactivity Manipulations

Each licensed operator shall, during each two year term of
his/her license, perform a minimum of ten reactivity control
manipulations which demonstrate skill and/or familiarity with
reactivity control systems. Each licensed senior operator -
shall either manipulate the controls or direct the activities
of others during at least ten reactivity control manipulations.
These may consist of any combination of the following but
reasonable effort will be. made to provide a variety of reac-
tivity changes for each operator. If necessary, an appropriate
simulator may be used to meet the reactivity control require-

ments of the retraining program. —————o_
retras T —

————.

8.2 Plant or reactor startups to include a
range such that reactivity feedback from nuclear
heat addition is noticable,

: b, ®) Plant shutdowns
! €. &) Control rod pattern changes
" @&.@ Shutdown margin checks

€. () Control rod scram insertion time tests

. (® Any manual reactor power change of
10% of full power or greater in manual speed
control or control rod motion

%o@ Plant and reactor operation that in-
volves emergency or transient procedures where

reactivity is changing . -
W.® Refueling operations where fuel is
moved in the core ) -
A.® Operation of turbine controls in
manual during startup
). (®) Manual feedwater control during

startup or shutdown.
Tt W ahe Dmdiatinit withe ANST sdtanadandl

Aws. 3.1,71978.

~
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} 03:2.2)

Q. 441.05

A statement should be included in the description of your program which
indicates that the individuals who prepare and grade the Annual Retraining
examination are exempt from taking the examination. A maximum of three
licensed personnel may be exempted in this manner.

Response:
See revised Section 13.2.2.1.6.%*

*pDraft change attached.
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13.2.2.1.5 Apparatus and Mechanism Operation

Each RO licensed operator performs and each SRO licensed
operator directs or performs the operation of all apparatus
and mechanisms, demonstrating knowledge of the operating pro-
cedures’, in each area for which he is licensed during the term
of his license. This may be accomplished by:

a. Actual manipulation of the apparatus, and
mechanism,‘or

b. Simulated walkthrough of the procedural steps
required to start, stop or change conditions
of the apparatus or mechanisms.

13.2.2.1.6 Retraining Evaluation Techniques

Annual written examinations are given to all RO and SRO licensed
personnel to evaluate their proficiency and to determine areas
in which retraining is required. The examinations are prepared
and evaluated under the direction of the Training Coordinator.
The examination will be sectioned in accordance with the nine
requalification lecture topics required by Appendix A of
10CFR55. A minimum grade of 80 percent correct on any section
will exempt an individual from required attendance at the re-
tralgkgg lectures pertlnent to that sectlon indivicticalawhorare,

An average gééde of leés than %0 Bercgné correc on the overall

annual examination requires an individual to be relieved of

all licensed duties so he/she may participate in an accelerated
retraining program. Reassignment to duties shall be allowed
upon completion of remedial training in the individual's de-
ficient areas and achievement of a grade of not less than 70
percent correct on examinations given over such areas.

Written examinations shall be given covering material presented
in each retraining lecture series section. These examinations
will stress abnormal and emergency operating procedures and
changes to plant desmgn and procedures, A grade of less than
70 percent w111 require the individual to attend the session
again.

Annual on-the-job evaluations of the performance and competency
of each licensed reactor operator and senior reactor operator
shall be made by supervisors and/or’ training staff personnel.
Included shall be a systematic observation and evaluation of
actions taken or to be taken during actual or simulated ab-
normal and emergency conditions. It is intended that this

13.2-13 -
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