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MATERIALS ENGINEERING BRANCH

Materials Inte rit 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 following 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'as 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 except'ions and exemptions to the code that
the Supply System is planning to use.. Exceptions
due to access identified during preservice 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:

co 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
1.0 and 4.0 of the WNP-2 Preservice Inspection Program
Plan.



d. All 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.
fluid systems in Section 3.2 of..the Standard Review Plan
(SRP), NUREG-75/087; (2) turbine disk integrity in Section
10.2.3 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 NI of the ASME Code. If any of the
examination requirements of the part'icular edition of Section NI
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'he 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 the detailed guidelines for the preparation 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.

B.3 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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WNP-2

g. 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 po>cer 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.

~Res ense:

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
Section III of Reference 3 (A revision of Reference 1 in FSAR Section
4.4.7).

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, (NED0-10958A).
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WNP-2

221. 02
(4.4.2)

The data base for the approved correlation of the CPR
contained in GEXL is for 7x7 fuel bundles and 8x8 fuel
bundles. having one water rod.'owever, 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 fo" the WNP-2 facility.
Accordingly, demonstrate tha the GEXL correlation cited
above is applicable to the fuel bundles proposed for the
WNP-2 facility by comparison to applicable data. Our
requirement in this matter m'ust be satisfied prior to
issuance of an operating license for the WNP-2 facility.
Alternatively, you may'increase the limiting value of the
mi nimum critical power ratio (NCPR) by 0.05 to account for
the uncertainty in using the GEXL code for the analysis
of the 8x8, two water rod fuel elements.

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

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 approved 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 hKPR limit
" penalty due to GEXL correlation is not justifiable. A

licensing topical 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.





WNP-2

Q. 221.03
4. .2

In Section 4.4.2e5 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.

~Res onse:

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", NED0-10299A, October,
1976 and 2) H.T. Kim and H.S. Smith, "Core Flow Distribution in a General
Electric Boiling Water Reactor as Measured in squad Cities Unit 1", NEDO-

10722A, August, 1976.



~



WNP-2

221.04
4.4.

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 listed 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.

~Res onse:

The 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 limit 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 limit, 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 like 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 cor e
wide power and flow calculation.
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WNP-2

g. 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.

'Res

onse:
e

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

3i

1 2 3
W= C dP'+CdP 4+C aP

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 Modification 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'he upper tie-plate. Fov n cc~papIs'eu ~S JeMe/pvedc,krpzg cui4 z-~sz.'<z.'< eeP~p- z"o 8+~~~ce g,g-/3.4.4.4.5.3 System Heat. Balances

YNithin the fuel assembly, heat balances on the active coolant
are performed nodally. Fluid properties are expressed as
the bundle average at'he particular node of interest and
are based on Reference 4.4-6. Xn evaluating fluid properties,
a 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 byneutron-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, a) reac-
tion in the control material. The fraction of total reactor
power deposited in the bypass region is very nearly 2%. Asimilar phenomena occurs within the fuel bundle relative to
the active coolant and the water rod flows. The net effectis that 96$ - of the core power is conducted through the fuel
cladding and appears as heat flux.
Zn design analyses the power is allocated to the individualfuel bundles using a relative power factor. The power dis-tribution along the length of the fuel bundle is specifiedwith 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 relat've (radial) and axial power distributions when
used with the bundle flow, determine the axial coolant propertydistribution 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 incritical quality existing at some point in the bundle. usingthe correlation expressed in Reference 4.4-7) is determined
by an iterative process for each fuel type.
Xn 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 onpower'ensity and linear'heat generation rate limits.

4.4-22





KlP-2 AMENDMENT NO. 1
July 1978

4.4.7 REFERENCES

4.4-1 "General Electric Thermal Analysis Basis (GETAB):
Data, Correlation, and Design Application,"
General Electric Company, November 1973,
(NEDQ-10958)

4. 4-2 "Cox'e Flow Distribution in a Modern Boiling Water
Reactor as Measured in Monticello," January 1971.
(NEDO-10299)

4. 4-3

4. 4-4

4. 4-5

4. 4-.6

R. C. Martinelli and D. E. Nelson, ."Prediction of
Pressure Drops Duxing 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, Prepxint. 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 Zivi, S. M., "The Stability of
Boiling-Hater Reactors and Loops,"'uclear Science
and En ineeri;n , 30 p. 25, 1967.

4. 4»7 S. Levy, et. al., "Experience with BHR Fuel Rods
Operating Above Critical Flux," Nuc'leonics, April
1965.

4.4-8

4. 4-9

4. 4-10

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

w

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 Department.
February 1973, (NED0-10802).

4.4-11 dauber, N, and Findlay, J. A., "Ave'rage Volumetric
Concentration in Two-Phase Flow Systems,"
Trans. ASME, Joux'nal of Heat Transfer, November
1965.

4. 4-12 BWR/4 and BWR/5 Fuel Desi n, General Electric Co.,
October 1976, (NEDO-20944).

I

"Supplemental Information for Plant Modification
to Eliminate Significant Incore Vibrations,"
(NEDE-21156); Class III, January, 1976.
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WNP-2

g. 221. 06
4.4.4

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

~Res onse:

At rated conditions, the water rod flow makes up 1.195 of the total
f1 ow.



WNP-2

4,
221.07

In Section 4.4.4.5.1 of the fSAR, you state that "...the nominal expected
bypass flow fraction is approximately 10Ã." Indicate the fraction of
calculated bypass flow for the WNP-2 core, including the uncertainty of
this value.

~Res onse:

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

QUESTION 221.08 Identify the name of the computer program cited in Section
4 .4 .4 .S. Provide references which document the code.

RESPONSE: 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 BNR reactor core thermal-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,'ensity, and enthalpy for each channel
type.. This computer program has been used in one form or
another in the design and licensing of all BNR 2 through 6
class plants.

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



HNP-2

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 reactivity 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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WNP-2

221 .10
4.4,

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.

~Res onse:

The comparisons of the model with data, as given in Figure 4.4-4, are
based on the same ver sion of the model as was used for 'HNP-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.

Reference: Licensing Topical Report, "Stability and Dynamic Performance
of the General Electric Boiling Water Reactor", January 1977
(NEDO-21506)
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NNP-2

4.4.4

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 ilNP-2 facility is described
in NEDO-10802. If not, describe the changes.

~Res onse:

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

(4.4.4)

We require that a loose parts monitoring (LPH) system be installed in the
WNP-2 facility and that it be operational prior to startup testing.
Accordingly, provide a description of your proposed LPH system so that
we may evaluate it prior to issuance of an operating license. Our positions
on the design criteria for a LPH 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-Reactors," September 1977. Indicate when you will
submit a description -of your proposed LPM system.

~Res ense:

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 LPH system
specification:

The Loose part detection sensors shall be mounted on the exterior of
primary coolant system and shall be located at natural collection
points where loose parts will be most likely to impact. The general
locations shall be:

a. Hain Steam Line A & 8 (26" line): 2 sensors.

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

c. Recirculation Water Outlet A & 8 (24" line): 2 sensors.

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

All 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. lb.

(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. lb.

c. Alarm adjustment = 0.2 to 2 ft. lb.

d. Alarm setpoint accuracy, repeatability", stability, drift =

1% of adjustable range.

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

g.

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

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 loudspeaker, 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, Ftl/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:
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Location accuracy: Within a cubic meter

Printout: Date

Time in hours, minutes, and seconds.

Lag time of each channel from the reference channel.

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 LPH system.*

d,re+
*See attached revised 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
ooge +w r%s Medi~~l. 5. 1.2. 1

n

zbratzon testing for reactor internals has been performed
on virtually all G -BNR plants. At the time of issue of-NRC
Regulatory Guide .20, test programs for compliance were
instituted.
General Electri Company has enter a long-term program
for the purpos s of development o a vibration monitoring
system for li ht water reactors. The objective f the pro-
gram is the evelopment of a sys em requiring s nsors on
only the ou side surface of the reactor press e vessel to
provide co inual monitoring f r the impact d vibration of
loose par during reactor op ration.
The Gene al Electric Compan has been work ng for several
years t develop a method f monitoring f r excessive vibra-
tion o reactor. internals or loose parts inside the pressure
vesse . The original go of the devel ment program as to
be ab e to identify the vibration of s cific compone s
and o characterize bo the amplitud and the freque cy of
vib ation of that corn onent. Howevers, it was recogn'zed
tha the above state objective is (ill beyond the'current
sta e-of-the-art cap bility of the resent vibrati n moni-
toring systems. Th refore, the de elopment progr has bee
xedirected towards a presently fe sible goal -- detect
the presence of 1 ose parts in t e pressure vess 1 throug an
impact detection ystem. The sy tern under deve opment w'
also attempt to tilize sensors ounted on the exterior f
the reactor pre sure vessel to ocate the source of exc s-
sive vibration uch that corre ive action can be take in
a timely and expeditious manner. This total de'velop nt
program is a joint effort between the General Electric Co.
and the Empire State Atomic Development Associates, Xnc.

ESADA) .
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AMENDMENT NO. 1
July 1978

4.4.6 lNSTRUMENTATXON 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 7.7.1.1.

a. Reactor Vessel Temperature

b. Reactor Vessel Water Level

c ~ Reactor Vessel Coolant; Flow Rates and
Differential Pressures

Reactor Vessel internal Pressure

e. Nuclear encore Monitoring System

'4.4.6.1 Loose Parts Monitoring

coes not ve a loos parts nitori g sys em; ho ever,
studies are b ng perform d to ev uate e vari us s tems
available. ese studie are ex ected o be co piet prior
to plant st rtup.

I

I~Loose part detection sensors ,
mounted on the exterior of.

primary coolant system and ~~ located at natural collection
points where loose parts will be most likely to impact. The
aeneral locations eh~ . ~ "

a. Main Steam Line A E 8 (26" line): 2 sensors.

b. Feedwater Line A 5 B (12" line): 2 sensors.

c. Recirculation Mater Outlet A 8 B (24" line): 2 sensors.

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

4.4-32
J
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7.7 CONTROL SYSTEMS NOT REQUIRED FOR SAFETY

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 subsystens 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 h ~~ s~~

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 /~ ei
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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 accomplished by the
startup test engineer--by demand.

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

7.7-82





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.

7.7.2.15.1.2 Classification

The system is designed to operate during normal plant cond'itons 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 known.

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 likely 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
line signature of various pumps and valves to be used for comparative
analysis.

7.7.2.15.1.6 Testability

All system components, with the exception of the sensors, can be tested
during plant operation. The sensors can be tested during plant shutdown.
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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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221.13
4.4.2

In Table 4.4-6 of the FSAR, you list uncertainties used in the statistical
analysis performed to establish the limit 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.

~Res ense:

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 guestion 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.
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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
fire protection. systems, testing of fire protection equipment, fire safety
inspections, fire fighting procedures, and fire drills.

~Res esse

Delegation of fire protection program responsibilities include the following:

Shift Su ervisors

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 Safet S ecialist

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 MPPSS 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 Trainin 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
records of fire brigade drills.



Maintenance Su ervisors

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.

Housekee in Area Res onsible 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 Bri ade Trainin

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.
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QUESTION 422. 2

Describe the proposed composition of your plant fire
brigade.'ESPONSE

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 Bri ade 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.
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422. 3~ ~

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, NNP-2; and (4) Manager, Quality
Assurance.

~Res ense:

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

o Manager, Test and Startup, HNP-2 28

o Chief, Design Engineer
Mechanical/Nuclear
Civil/Environment
Electrical/I&C

Total

28
2
8

38

o Project Engineer, NNP-2 22

o Manager, Quality Assurance
Vendor/Audits
WNP-2, Projects
Operations QA, WNP-2

Total

7
15

4
26

*The individuals identified are available from the corporate
office or working at the WNP-2 site.
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422.4
3..1

Provide the resume of the persons filling the position of Plant
Operations Division Manager and Project Engineer - WNP-2.

~Res onse:

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.
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Title:

Name:

Education:

Project Engineering Manager - WNP-2

K. D. Cowan

1961 B.S. Mechanical
Engineering

No. Dakota State Univ.

1965 Registered Profes- California
sional Engineer

Experience

1971 M.B.A.

1978 - Present

University of Santa
Clara, California

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 BWR.

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

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

1976- 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.
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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 - 2S

projects (12 engineers)
- $ 1M Budget

1971 - 1973 General Elect'ric 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)
- 51M 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
depar tment

- 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 draftsmen)

- 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 engineers responsible for design and
project engineering of total plant; mechanical,
C8 I, structur al

1961 - 1962 General Electric Co.
Engineering Training Program

HYAC redesign, fuel testing, site services
engineering.
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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 4.5e2 and 4.5.3 of ANSI N15.1-1971.)

~Res ense

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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422. 6

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

~Res ense

The position of l&C Engineer is temporarily unfilled. The resume of the
Nuclear Engineer is attached.



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 Programming by
General Electric

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

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

l978 ( 5 weeks) Station Nuclear Engineering by General Electric

1979 ( 1 week) 4000 Freetime IV Programming by Honeywell

1978-Present Washington 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. Responsibi lities
include the preparation and maintenance of the Plant's nuclear
performance evaluation procedures, maintenance of the nuclear engi-
neer's jobs, review and monitoring core performance to assure safety,
updating and testing of the on-site process computer, and as the
Special Nuclear Material Custodian, responsible 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 PCIOMR, teaching at the sites,
refuel 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 implemented 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 retrofi t NSS software for
other Far. East plants.



1974-1975 General Electric Company
Engineer, Startup 8 Training,
Operating Plant Services

Responsible for servicing technical requests from nuclear plants
post turnover. Performed tests and qualified retrofit NSS soft-
ware at KKf1, Switzerland and Fukushima I 8 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 General Electric 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 load and startup
tests as startup support. Participated in startup tests at Pilgrim,
squad 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
.4.

Describe the functions and responsibilities, the quorum requirements, the
meeting frequency, the authority, and the recordkeeping provisions of your
Plant Operations Committee.

~Res ense:

From Plant Procedure fianual, Procedure No. 1.2.1, "Plant Operations Committee""

Functions and Res onsibilities

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) 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.

2)

3)

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.

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

4) 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 qu'estion to Corporate Nuclear Safety
for review.

5) Review of all reports pr epared 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.

6) Review of those Reportable Occurrences r equiring 24 hour notification to the
NRC.

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

8) Initial review of the Plant Security Plan and the Emergency Plan and subse-
quent changes thereto.
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~Authori t
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.

fleetin s/Records/ uorum Re uirements

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 scheduled 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
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422.8
3.4.2

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

~Res ense:

The "Sa fety Revi ew Board
titled "Corporate Nucl ea

" no longer applies. This organization is new

r Safety" (CNS).

Membershi

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

Res onsibilities

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.

~Authorit

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 0 eration

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
.he Assistant Director, Generation.

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~

~

~

3. 3

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.)

~Res onse:

For'details of the audit program for Operational 'phase activities at
WNP-2, please refer to WPPSS Topical Report'PPSS-qA-004, Rev. 3,
"Operational guality Assurance Program Description", which has been
submitted to and approved by the Nuclear Regulatory Coomission. 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).
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423. 0 Initial Test Prooram

423. 11
RSP

Your replies to Items 423.2, 423.6, and 423.7 do not clearly
identify the amount of participation by General Electric,
8urns 8 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 fot individuals who direct preoperational tests
or star tup 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:

l. 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 training on a one-for-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 .'s

substantially similar in design to the WNP-2 faci Iity.

t1inimum 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 physical
sciences (or the equivalent) and two years of appli-
cable power plant experience of which at least one year
shall be applicable nuclear power plant experience.

423-3



2. Alternatively, a high school diploma 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 re9iew and approval of preoperational
and startup test procedures and/or review and approval of
test results are:

l. Eight years of applicable power plant
experience'ith

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.



guestion 423-11

Response'.

The following describes the partic',pation by General Electric, Burns and Roe

and HPPSS personnel in preparing, conducting and reviewing Preoperational and

Startup tests:

Alf Preoperational tests are prepared by WPPSS personnel with the direct
supervision of the WNP-2 Test and Startup Program Department Test Group

Supervisors. The Preoperational tests are reviewed by Test Working Group

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

meeti no minutes.

The Preoperational tests wi 11 be performed under the direction of the

assigned Test Director who is a Test Engineer in the HPPSS HNP-2 Test

and Startup Program Department. The actual manipulation 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 license by

the NRC are performed with the direction of a WPPSS test engineer by

the licensed Plant Operations staff as described in FSAR Chapter 13.

The General Electric Company (GE), the. Nuclear Steam Supply System (NSSS)

supplier, will provide test engineers to provide technical direction to the

HPPSS test engineers and HPPSS 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 HPPSS personnel in the testi ng
r

and operation of systems provided by the General Electric Company. In

addition, the GE Operations Manager, who supervises, the GE Test Engineers,
will be a conditional member of THG during the review of the Preoperational





gues tion 423. 11

Response:

h

tests procedures and results on systems provided by GE. Prior to the

arrival of the GE Operations l1anager 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.*

Burns and Roe will provide a member of their Engineering organization o

act as a conditional member of TWG during the review of Preoperational test
procedures and results on systems for which Burns and Roe had design

responsibility. The revised Section 14.2.2.8 of the FSAR

reflects the above comnents.*

The MPPSS Project Engineering group provides a TMG member. The Project
Engineering TMG member is responsible for obtaining a technical review of
Preoperational procedures from the assigned project engineer.
The revised Section 14.2. 2. 6 arid 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..

0

The revised Section 4.2.2.10 details these minimum qualifications.*
It should be noted that GE, Burns and Roe and MPPSS 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 TMG. 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 MPPSS Project
Engineering personnel who are providing support to WPPSS personnel.

Although this is apparently contrary to the position vindicated in the
«xt of the NRC question 423. 11,it is our pbsition 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 ~tu~xvg~ Manager is Chaix'man of the TWG and is
responsible to convene and conduct TWG meetings and achieve
agreement from its membership on the administrative and
technical content f program activ'ties.

t'peradton5
The 'uperintendent 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 ~cipMne- engineers and for
representing Project Management's concern in the Test and
Startup Program.

Ps

Conditional Members are representative of any organization
having responsibility and/or expertise in the area of the TWG

meeting agenda. Zn 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 operational

~wf.l. -prov~de-tes~ng~eer s-an~~~rrieia~espe~velyi
;.who. will be—fu--cnti oanilya ssgan~e~ ~htart phipo+ ra~m

Section-in."support-o&-the-Test.—and-S tax.tup- Program~ Plant
~~
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.
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14.2.2.7 WPPSS Support of the Test and Startup Program

14.2.2.7.1 Plant Organization

Xn addition to the responsibilities described in section .

14.2.2.6, the plant operating, technical, and maintenance
sections provide manpower for development, implementation,
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
considerations receive attention by the Plant
organization.

14.2.2.7.1.2 Support During Testing

hasignedM+st engineer, *signed-te t technician, if appli-
cable, and the plant- opera~one - seck~~~rsorar~~~iN
to-~xecate-the-.tes'o provide..an ear~assessment vf she-
d"quacy of a particular test..

Detailed review and analysis 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.

14.2-12



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,'nd

construction of generating projects. The Project Division
Manager supports the Test and Startup Program by providing and
implementing project control systems, project engineering
services, and engineering support services.P~~
The WPPSS ggA&Manager supports the Test and Startup Program"
by maintaining a high level of current status information
available to the Startup Program Organizations to assure thatall startup program scheduling and preparation is based on an
accurate assessment of the condition of systems and equipment
being readied for testing. The <~ Manager provides liaison
with Construction Management for the~provision of construction
craft support for the implementation of various syst: em lineup
and preoperational tests.

ma.( 't y W ."'u, ~ O, tC C, p~
14.2.2.7.3 'Beche~ Division

1
A'"

e'chncal~~on-vepvesentaMvesM~e gee].%%3>" in auppor e-gtartup 'Program,- kn .auryeillance og
dead.-adeguac~n-the-areal

of—ins<rumezrt."arti~~d~t ' —electrical—,~echanicak~fueY-
~l-c'-i~1-e ice&>ng-app1icaticnrs-, lity-Essurance ancL-+

ting.g~&~rveillanc~ll~nclude"all' ares=of-the~rogx'am
ugn-g. annxng p

—xmplementxng "an .mesGZH~~a- ua4x

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.
14.2.2e8 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 provisional acceptance. Burns and
Roe also provides system-oriented engineers to assist the

14.2-13





WNP-2

QfspX'rA twas,W 7
WPPSS'Startup Program ~~, as requested by WPPSS, in the
provision of system boundary definitions, a preoperational

.'XI
l>'<,>>o ~and technical direction and/or advice and consultation during

e

P

~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. a ea ~ ~ ~

14.2.2.9.1 Staff Responsibilities

a. reviewing

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-S~on-Supex.'intendent or
the performance of his duties which are as follows:

changes to test procedures, and test results ~ a

h. providing technical direction to the station
staffs

C ~

d.

e.

managing the activities of the GE site personnel
in providing technical direction to WNP-2
personnel in the testing and operation of GE

supplied systems;

providing liaison betw en the site and the GE

San Jose home office to provide rapid and effec-
tive solution to problems which cannot be solved
onsite; and

partic'pating as a member of the Test Work Group
when required.
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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 Ope~ Aio~b
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 implementation 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 C B~G~cvA.94
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
startup program activities.
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\Pos~t ar.u &QQ i

14. 2. 2. 10. 1 Startup Program'+Sac-~ Personnel
Qua lifications, y

At the time of appointment to the active position, the Hanager, Startup and Operations~
.. shall have ten years of responsible thermal oower plant experience such as, but not

limited to, managerial, technical or administrative positions, of which a minimum'f three years shall be nuclear power plant experience. A maximum of four years of
the reraining seven years o 'xperience may be fulfilled by academic training on a

, one-to-one time basis. This academic ".raining shall be in engineering or the indivdual
...-shall nave acquired the experience and training normally required for examination by

NRC for, a senior operator license whether or not the examination is taken.

.quax zx ations on~ tw~ear r one basis up.
to+~ al mSRimum/regu&e n of~fourteen,~years,
ap'3jas't ten of which were invpl~e~in 'the''Xg,.

fear 'field's'escr'ihed-agave. /Requ3.ieme~
clyde th'orough'nderstanding of+uap~y~ss6r~

ance;icensig'gmndgregulZtory rEquirements ef
+RQ,,;sYate aifd other agencies.

cv vie «ee YC,

Science degree in Engineering or related field
and six years of applicable experience, at least . ~ '4
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 qualifications 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. R~~
Requirements include a demonstrated supervisory ability

Test Group Supervisor or equivalent level with previous preoperat onal

experience, a good understandirg of equality Assurance and regulatory
ments and an ability to effectively communicate wi h others.

~ or-. related -fiMd-end-four~ear~~pp~i'able
'str'uction",tesVi'ncaa or'op'eration- of -nuclear.-power
generation,- propulsYon "dr"'simi'lar,',seal.e-test-or
productio'n p'acil5.tires. "IRelated 'experience and-
.trpining may-be asti tuCed-<or~academic-'qual'L
~cat. ion..o~two-years-Mr-one-basi~p-to-a—
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c~ ~~ % o~>.™~~
"C.iiininuo qualifications are a gacne1or or Science degree in Engineering or .

related field and five (5) years of applicable experience at least threeof which are in the construction testing or operation of nuclear power
generating, propulsion of sir!i lar scale test ol production facilities.
Related experience may be substituted for academic requirements when tnecandidate's professional background and level of achievements clearly
demonstrate capabilities to fill the position. Previous testing experienceis desirable. A oood understandinq o, quality'ssurance and reoulatcry
requirements and an ability to effectively c'o,"municate with others are
necessi ies. A demonstrated leadership in his discipline and necessary
work experience at an equivalent level 'is evidence of reouired proficiency.

~EM C
.Q. Minimum qualifications are a Sachelor of Science degree in Engir eering or

.related field and ive (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 produc ion facilities. Related experience may be
substituted =or academic requirements when the candidate's professional
background and level of achievement clearly demonstrate capabilities -tofill the position. Previous preoperational testinq exoerience, is reouired.
A good understanding of equality Assurance and regulatory requirements and an
ability to effectively communicate with others are necessities. A demonstrated
technical leadership in his discipline and necessary work experience at the
Senior Test Engineer or equivalent level's evidence of required prosiciency.

osE~~~ ~ c +~ o6
Engineering or related field or, an Associate o Sci'ence/ Arts .deoreein Engineering or related field and two years of related experienceor=, a graduate of a technical or vocational school in an Engineeringor related field and tvo years related experience. Related experienceabo re he required'minimum may be substituted for academic requirementswhen the candidate's record for performance clearly indicates

the'bilityto fill the position without quest;on. .A'good understandingof engineering principles and the ability to understand new concepts'nd to effectively communicate with others is a necessity.

14.2-17
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14.2.2.10.2 Plant Organization Personnel Qualifications

Qualifications of the Plant Superintendent, Assistant Plant
Superintendent, technical section engineers, and operations
supervision are found in 13.1.3.1.

14. 2. 2. 10. 3 Architect-Engineer Startup Personne
Qualifications

,Qualifications of Burns and Roe, Inc., 'engineers engaged in
Test and Startup Program activities will be the same as for
NPPSS test engineers engaged in the sa capae.'

m~ ~
14.2.2.10.4 NSSS Supplier Startup Personnel Qualifications

e aualxfxcat
~in 14.2.7.3.d.

Th ions of General Electric Personnel are discusse

14.2.3 TEST PROCEDURES

14.2.3.1 Development of Test Procedures
Ppg>p(vM

Test Procedures ~ developed ~ — ~~~ to

I ih

I

c ~~.,~~~@.
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14.2.3.3 Approval of Test Procedures
c5L dAnr~r.

Test procedures will be approved by the. Test Working Group by
means of consensus of the TWG membership after review of the
test procedure as described in 14.2.3.2. Startup test pro-
cedures will be approved by the Plant Operating Committee)~4 >

I

Indication 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'ignatures of approval will be
contained in the minutes of the groups 'eetings.
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

A significant period of time may have elapsed between the
'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 -&tax up-.~~a Manager will then~ad< ~J p7"~~~
the tes" procedure < '~ppnm~~

Pcr ovmawcc~''w
14.2.4.1.2 Preoperational Test Prerequisites

Approval by the Test Working Group to perform a
preoperational'est

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 protect've relay checks,
including calibration, setpoint adjustments,
logic verification and line checks;

14. 2-23
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Regulatory Guide 1.58 "Qualifications of Nuclear
Power Plant Inspection Examination and Testing

NPPSS Kh~~~arbk Rue personnel involved in
testing meet the requirements of Regulatory
Guide 1.58.

Ghqeral Electric Startup Operations Personnel
qualifications meet the requirements of this-
guide as described below:

l. Gen al Electric personnel are s ected and
trai ed according to the critezn.a of ANSI
N18.1- 971 (NRC Regulatory G&de 1.8), with
the exc tion of NRC licens'hg.

2. The Operations Manager meats the equivalent
of ANSI N18M paragraph 4.2.2, Operations
Manager. TheyOperatio s Manager is riormally
present for pre;opera, ional testing, and
therefore vill b qualified at the time that
preoperational te fz'ing is begun.

began

3. The Operations S pezjntendent meets the
equivalent of SI Nl(.1, paragraph 4.3.1.
Supervisors re uiring AEC Licenses. The
Operations Su erintendent will normally be
present for reoperational testing and
therefore will be qualifie'd at the time that/preopezational testing is b un.

4. The Shift Superintendents meets the equivalent'f

ANSl hj 8. 1, paragraph 4.3. 1 /Supervisors
requiring AEC Licenses. They will be quali-
fied at/the time of initial core loading or
appointment to the position. Their, on-site
responsibilities begin prior to fueI loading.

5. The Lead Startup Test Design and Analysis
Engi eer meets the qualifications of ANSI
N18. , paragraph 4.4.1, Reactor Engineering
and Physics. He will be qualified at the~
time of initial core loading or

appointment'o

the position. His on-site responsibili(i'qs
just prior to fuel loading.

f
I

I

/
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14. 2.8

6. The Startup Test Design and Anal is

r Engineers meet the qualifica 's of
ANSI'18.1,paragraph 3.3, Tec cal Support

l Personnel. Their on-si responsibilities
be 'st prior to 'nal loading.

7. The Startup on ol and Instrumentation
Engineer meet the qualifications of ANSI
N18. 1, para aph 4.. 4. 2, Instrumentation and
Control. e will e qualified at the time
preoper ional testi is begun.

—8. - The tartup Chemist mee the qualificationsl of ANSI N18 ..1-,- paragraph 4. 3, Radio-
emis try; utilizing cumula 'e experience

from several reactor starting rograms.„He
will be qualified at the time o initial

m core loading.

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

As a matter of Supply System policy, 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'tartup programs,
personal contacts with other nuclear plant licensees or appli-
cants, and additional information supplied by WPPSS Technical
and Operations Division's members. All ava3.lable 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

14.2-35
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guestion 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 implementation of admini strative 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

where appropriate, t)e procedures in the manual. are quoted directly or

paraphrased. It is not our intent to incorporate directly major portions'f

the TSPM in the FSAR since the TSPM will be revised as necessary to

provide for flexible management of the Startup Program. Of course, if
'evisionsto 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 reflect
the intent of the TSPM.*

b. Section 14.2 ~ 5.2 - No change in the FSAR is required, it is the intent
of WPPSS and reflected in the TSPM that all problems and deficiencies
discovel ed 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

HPPSS and reflected in the TSPM that all testing documents and records

be maintained in an appropriate manner and in compliance wi th applicable
Standards and Regulatory Guides.

*See attached draft pages
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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.

e.

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

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-

~
I

o„,„„,„*
S 4A: ~ ~~ $

~CA

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.
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The Test Change Notice. is 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 REVlEW, 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 ~~ma@~<
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 Regulatory
Guide 1.58 — November 1973, for evaluation of inspection and
test results.

0 p/g>7e

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-
quested 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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guestion 423.13: Indicate the approximate numbers (by job position)
and the approximate schedule relative to fuel loading,
for providing test personnel.

Response:

The WPPSS Test and Startup personnel are presently at the MNP-2 Site and

reporting to the Startup and Operations Manager. Below is a table of

manpower by position.

Startup and Operations Manager'

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
Operati ons Manager

Operations Superintendent

Startup Engineer

Lead STDSA Engineer

STD'ngineer
C81 Engineer

(1)
(1)
(4)
(1)
(3)

(1)

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

~Res onse:

The answer to this question has been delayed and will be submitted
in September 1979.



guestion 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 includesfull 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, tripp'ng 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 per formance. 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, jet pumps and control equipment is
checked.

14.2.3.1 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

QOPQ;days prior. to the test date el 5~el I «>.

14.2-41



guestion 423.16:

Response:

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. Hodify the appropriate test
descriptions to reflect the staff's positions in these
Regulatory Guides.

FSAR section 14.2.7 '.c. states "All other regulatory guides pertaini ng 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 1. 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.

Regulatory Guide 1.52, Rev.2, Harch 1978.

Design, Testing and Haintenance Criteria for Atmosphere Cleanup 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.

b. Regulatory Guide 1.56, Rev 0, June 1973.

Haintenance 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, January 1977.

Preoperational and Initial Startup of Feedwater and Condensate Systems

for Boiling Mater Reactor Power Plants:
The attached revised FSAR, page C.3-60 (Appendix C.3) describes our

compliance to this Regulatory Guide.



I

l

0
l



HNP-2

guestion 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 Mater-Cooled Nu'clear 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, Janua y 1977

Initial Test Programs for Water-Cooled Reactor Power Plants

Compli,ance or Alternate Approach Statement:

e provzae ac a ater date)

General Compliance or Alternate. Approach Assessment:

Soecific Evaluation Reference:

4T.o ~r-ovMe te~rm) —Q~ fQ

C.3-59



S



MNP-2

OR/PT ggyiSigo fg pygmy C g-gg

Regulatory Guide 1.68, Rev. 1, January 1977

Initial Test Programs for Mater-Cooled Reactor Power Plants

Compliance or Alternate Approach Statement:

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

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:

FSAR Section 14.2.7 and Appendix C.2.0 discussion Reg. Guide
1.68, Rev. No. 0.
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Regulatory Guide 1.68.1, Rev. 1, January 1977

Preoperational and initial Startup of Peedwater and Conden-
sate Systems for Boiling Water Reactor Power Plants

Compliance or Alternate Approach Statement:

(

c'eneralCompliance or Alternate Approacn As e sment:

( ae at a later date)

Specific Evaluation Reference:

t a later date

CD 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 Mater Reactor Power

Plants.

Compliance or Alternate Approach. Statements:

MNP-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 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

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:

( - dR~8

General Compliance or Alternate Approach Assessmen

(obe er a'te)

Specific Evaluation Reference:

(To be —pr-eve da~~e

C.3-61
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REVISION TO PAGE C.31-61

Regulatory Guide 1.68.2, Rev 0, January 1977 - Compliance or Alternate Approach

Statement:

llHP-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 scramning plant from the control room

versus a location outside the control ro'om 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 imnediat'ely following

the demonstration of achieving and maintaining safe hot standby

from outside the control room. Rather this cooldown portion may be

performed when cooldown is required during the course of the normal

power ascension test program. Although this is an exception to

Regulatory Guide 1.68.2, Rev 0, Revision 1 of this Guide contains

provisions for a delay in the demonstration of cooldown.

Speci fi c Evaluati on Reference: FSAR Section 14.2. 12.3. 28
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In Section 14.2. 10. 1.4 of the'SAR, 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.

~Res onse:

Section 14.2.10.1.4 is being revised to refer to Table 14.2-1,
Pr eoperational 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 o- 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. In
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

~~i
A detailed list of items that Rust be complete, including the
preoperational tests, work requests, 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





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.

~Res ense

Section 2e0 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 2e3 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.
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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
WHP-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 limits or limiting conditions for operation that
will be'included in the WHP-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 MHP-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 reIative to preoperational
testing of the following:

(1) The logic, controls, valves, and components used in the
condensate and feed~iater heating systems.

Response:

The logic, controls, valves and components used in the Condensate System

will 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 'lents 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.

For your information the Acceptance Tests 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.
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guestion 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 the 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 operation. The demonst. ation 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. Operation of safety/relief valves air
pistons using the air supply from the pneumatic accumulators will be included
in the preoperational test in compliance with the intent of Regulatory Guide

1. 80.

guestion 423.19 (3): The logic of the LJNP-2 system which is used to mitigate
the consequences of anticipated transients without scram
(AT>lS) events, including the instrumentation and controls
and the hardware to mitigate the ATMS events.

Response:

At present there is no specific ATMS system. However any such system or
design changes to existing system will be considered as plant modifications
and'ill be tested or systems will be retested as appropriate and per the

requirements of administrative procedures. See FSAR section 14.2.4. 1.5.

guestion 423. 19 (4): The leak-tightness of the control room.

Response:

During the Control, Cable and Critical Swi tchgear 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



Ci



gues tion 423. 19 (4): (Cont ')
Response: (Cont'd)

describes the HYAC design requirements. The demonstration of "leak-tightness"
is not required since the HYAC is designed to minimize,the ingress of
smoke or combustible vapors due to an external fire, or of airborne radioactive
contaminants released due to the design basis accident by pressurizing the
Control Room.

guestion 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.

guestion 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:

The "I eep-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, 13.2.12.1.23 and 14.2.12.1.7 respectively.

guestion 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.



gues ti on 423. 19 (8): The temperature moni toring ins'umentati on and the heat
tracing associated with the CST tank.

Response:

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. (5-< ~>«~ 1+>'~'~~

guestion 423.19 (9): The manual isolation capability between 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.

guestion 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

orovided 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 secti'on 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
be tested and demonstrated, including setting and verify timing the valve

s roke per the system design requirements during the Reactor Recirculation

S,stem 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.
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guestion 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.

guestion 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 wi 1 1 include 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 cot operated during the

preoperational test program. 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.

guestion 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. For 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.





Question 423.19 (15): The heating, air conditioning and ventilating systems in
the following areas: 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 Diesel Generator Building.
H8V System preoperational test described in section 14.2. 12; 1.56.

c. 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 Swi tchgear
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



guestion 423.19 (17): The main steam line isolation valve leakage control
system.

Response:

The Hain Steam Line Isolation Valve Leakage Control System (HSIV-LCS) is a

subsystem of the Hain Steam System and will be tested in conjunction with
the Hain 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 l1ain Steam System preoperational test described in that
section. *

guestion 423.19 (18): The oriented 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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2. Reactor feedwater pumps, turbines and
auxiliaries

14.2.12.1.2

3. Control logic
4. Annunciators and protective devices

D~~ ~~ C~~~
14.2.12.1.3 Deleted

14.2.12.1.4 Reactor Nater Cleanup System Preoperational
Test

a. P~ur ose

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

The sys'em lineup tests have been completed and
the TNC 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 Nater (CCN) System and
instrument air system must have readiness veri-
fication.

c. General Test Methods and Acceptance Criteria

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

(1) Drain flow regulator flow interlocks

(2) System isolation and logic

(3) Valve-operating sequence

(4) Pump operation and related control and logic

14. 2-43
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14 ~ 2.12.1,2 Insert
8-<-S>- r ~ <cnInns~gn >ysfem p~anSn~~pw~/ gps7
a. ~Par ose

To verify the operation of Condensate System, including pumps, valves

and control systems.

b. Prereauisites
The System .Lineup Tests (SLT's) have been completed and the TIJG has

reviewed the procedure and the Startup and Operations t1anager 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 llethod and Acce tance Criteria
The performance of the Condensate System is verified by the demonstration

of the proper operation of the following:

1. Yalves and related controls, interlocks and position indicators.

2. Condenstate pimps, condensate booster pumps and auxiliaries.

3. Control logic.

4. Annunciators and protective devices.



14.2.12.1.28 Environs Radiation Monitoring Preoperational
Test

'a ~

c ~

Puroose
To verify the operation of the environs radiation
monitoring sys tem, including sensors and channels,
sampling pump and filter equipment.
Prereauisites
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 Acce tance 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

14.2.12.1.29
a s

Main Steam System Preoperational Test
Puroose
To verify the proper operation of the (MSIV's)
Main Steam Isolation Valves and related controls.

Cs

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-

14.2.12.1.30

14.2-64
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Insert - Revision to FSAR 14.2.12.1.29, pag~4.2-'b4

(4) Valves, heaters, bios(ers and initiating logic of the t1ain Steam

isolation Valve Leakage Control System.

. ~» ew <~v a ae;y +~ipigq~» p q ~ .~c

~ ~ ~





14.2.12.1.5'2
QQal (ag<p HVA

S-ten~Se ~w~a~m~nphaas~~ Sys tern
Preoperational- Test

a. Purpose
Qa.l~ o.s ie

To verify that thei~~e~~M System will function in
with the design requirements as set
design specifications.

,-; u t'-.~
c

accordance
forth in the

W op
The system lineup tests ave been completed and
the TNG has reviewed and~approved the test pro-
cedure and the initiation of testing.

l~w ~~8 0
'PCr~ ~, C WnJ 6V

I

Q

c. General Test Methods and Accentance Criteria
R~4~ i )~c, %» ~~ «r- H > + CVerification of the

System is demonstrated by the proper
operation of the following:
1. Ventilation fans and their related controls

2. 2'ilters and instrumentation

3. Dampers and controls

4. Annunciators c
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TABLE 14.2-1

PREOPERATXONAL TESTS

Subsection
Reference Test, Title

Page
Reference

14.2.12.1.1 Reactor Feedwater System
Preoperational.Test

14. 2. 12. l.2, ~~~~ go,~cLemg~+e

14.2.12.1.3 Deleted

p~ ~) „-„.,~nwII 'l c.SVi wo

14.2. 12. 1. 4

14.2.12.1.5

Reactor Water Cleanup System
Preoperational Test

Standby Liquid Control System
Preoperational Test

14.2.12.1.6 Nuclear Boiler Syst: em Preoperat'onal
Test

14.2.12.1.7 Residual Heat Removal System
Preoperational Test

14.2.12.1.8

14.2.12.1.9

14. 2. 12. 1. 10

Reactor Core Isolation Cooling
System Preoperational Test

Reactor Recirculation System and
Control Preoperational Test

Reactor Manual Control System
Preoperational Test

14.2.12.1..11 Control Rod Drive Hydraulic System
Preoperational Test

14.2.12.1.12 Fuel Handling and Vessel Servicing
Equipment Preoperational Test

14.2.12.1.13 Low Pressure Core Spray System
Preoperational Test
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TABLE 14.2-1 (Continued)

PREOPERATIONAL TESTS

Subsection
Reference Test Title

Page
Referen e

14.2.12.1.14 High Pressure Core Spray
Preoperational Test

14.2.12.1.15 Fuel Pool Cooling and Cleanup System
Preoperational Test

14.2.12.1.16 Leak Detection System Predperational
Test

14. 2.12. l. 17

14.2.12.1.18

14,2.12,1.19

14.2.12.1.20

Liquid and Solid Radwaste System
Preoperational Test

Reactor Protection System
Preoperational Test

Neutron Monitoring System
Preoperational Test

Traversing In-Core Probe System
Preoperational Test

14.2.12.1.21

14.2.12.1.22

Rod tforth Minimizer Sys tem
Preoperational Test

Process Rad'tion Monitoring System
Preoperational Test

~ 14.2.12.1.23 Area Radiation Monitoring System
Preoperational Test

14.2.12.1.24 Process Computer Interface System
Preoperational Test

Rod Sequence Control System (RSCS)
Preoperational Test

14.2.12.1.26 Remote Shutdown Preoperational Test

14.2-152
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TABLE 14.2-1 (Continued)

PREOPERATXONAL TESTS

Subsection
Reference Test Title

Page
Reference

14.2.12.1.27 Offgas System Preoperational Test

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

Environs Radiation Honitoring System
Preoperational Test

Hain Steam System

P+qClosed Cooling Water System
Preoperational Test

Primary Containment Atmospheric
Control System

14.2.12.1.33 Prima'ry Containment Cooling System

14.2.12.1.34

14.2.12.1.35

Primary Containment Xnstrument Air
System

Primary Containment Atmospheric
Honitoring 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
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TABLE 14.2-1 (Continued)

PREOPERAT'EONAL TESTS

Subsection
Reference Test Title
14.2.12.1.44 250 Vdc Distribution System

14.2.12.1.45 125 Vdc Distribution System

14.2.12.1.46 24 Vdc Distribution System

14.2.12.1.47 Plant Service Water System

14.2.12.1.48 Standby Service Water System

14. 2.12. l. 49 Plant Communication System

14.2.12.1.50 Reactor Building Emergency Cooling
System

14.2.12.1.51 Control Cable and Critical
Switchgear Rooms HVAC System

~ ~ ~ ~14.2.12.1.52 Standby Service Water pumphouse
H&V System

14.2.12.1.53 Reactor Building Crane

~ag~~
Referenc

14.2.12.1.54 Primary Containment integrated
leakrate test

14.2.12.1.55 Secondary Containment integrated
leakrate test

14.2.12.1.56 Diesel Generator Building H&V
System Preoperational Test

14.2-154



\ i

f .



guestion 423.20: 1>le could not conclude from our review 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. tlodify 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 , 6.9KV, 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. *

guestion 423.20 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. Iiodify the test descriptions of
the 250 Volt d-c, 125 Volt d-c, and 24 Volt 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

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 ~

(2) 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 250Y d-c or 125Y 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.

*Draft revised FSAR sections attached.





WNP-2

guestion 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 corments.*

guestion 423, 20 c. State how operability of emergency loads using offsi te
power, wi ll be demonstrated during the tests of the a-c
and d-c systems.

Repsonse'. i

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*

guestion 423.20 d. Hodify the description of the primary containment leak
rate test to address the progression of test pressures
and the method of clos'ure of the containment isolation
valves. Clarify whether the type B and C local leak
tests will be conducted as a part of the construction
testing or of the preoperational testing. (Refer to
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.

(2) 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.

c. The type Band C local leak tests are described in FSAR section 6.2.6.2
and 6.2.6.3. These tests wi ll be performed and documented as System

Lineup Tests (SLT's) which are a prerequisite to the containment leak

rate test.

+Oraft revised FSAR sections attached.
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guestion 423.ZO 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/v< ) of
0.0045 Ft . The structural integrity of the drywell floor is also tested at2

25 + ~ psid.

guestion 4Z3.20 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 respective 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.

guestion 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.



guestion 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. Oemonstrate 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 guestion 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'A/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 both valves.

The maximum valve stroking time limited by the hydraulic actuator is 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.



14.2.12..3

()

lC is'tribut~dyst~em o ~ eratioea'
1

a. ~Puroose

b.

c ~

To verify the operation of the 230/~KV
Dis ibution System.

Prere isites
The syste lineup tes s have been completed and
the TNG,has, reviewed and approved the test
procedure ah the initiation of testing.

.a

General Test Pf hods and Acceptance Criteria

Verification of t 230/115KV Distribution
System shal'1 be accomplished by demonstrating
circuit~ntegrity an integrated operation of:

1. Circuit breakers

2. Controls and interlock
3. instrumentation

14.2.12.1.38

T verify the. operation of the 6.9KV Distri u-
tion System

4. Protective device- and alarms
e 6'I Q le> tiuglel~ge 0 g<+$ o ~ - J,. i I

System Vreoperat~nal Test

a. Puroose +<S proc ~~„

b. Prereaui 'tes

The system li up tests have been .completed and.
the TNG has revs wed and approved the test
procedure and the 'tiationr of testing.

c. General Test Methods an Acceptance Criteria
Verification of the" 6.9KV D~~tribution System
shall be accompLished by demonstrating circuit
integrity and ~integrated operati of:

14. 2-70
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14.2. 12. 1. 37 Loss of Power and Safety Testing Preoperati onal Test

a. ~Pur ose

To verify the operation of the 230/115KV, 6.9KY, 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.

The System Lineup Tests have been completed and the
procedure has been reviewed by TMG 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.

c. General Test Methods and Acce tance Criteria

Verification of the 230/115 KV, 6.9KY, 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 interlocks,
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 on<individual
standby Diesel-Generators during an ECCS/Containment
Is ol a tion actua tion.

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





1. Circuit breaker

2. Con ols arid interlocks
l

3. Instru . ation

4.protective.de 'ces and alarms
+c

41, ~yMem-M~per~ionM~e~

b. Prere u'sites

14.2.12.1.39

a. Pur ose

T verify the operation of the 4160 Vac Power
Sys m.

The system ineup tests have b en. completed and/the TWG has eviewed and approved the test pro-
cedure and the initiation o& testing.

The 125 Vdc Syste is energized and capable of
applying control po er to the 4160 Vac switch-
gear control circuitry(

c. General Test Method ana Acceptance Criteria
Verification of e 4160 Va Power System shall
be accomplished y demonstrat' circuit
integrity and 'ntegrated opera 'on of:

(1) Circuit reakers

(2) Contro s and interlocks

(3) Auto atic transfer features

14.2.12.1.40

(4) In trumentation

(5) >Protective devices and alarms

nal Test
mb

,To verify the ope a~t'on o~the-4~ac Power
'S
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Prerecuisites

c ~

The system lineup tests have been compl ed and
the TWG has reviewed and approved the est pro-
cedure and the initiation of test'ng.
The~4160 Vac System is energize and capable of
supplying power to the 480 Vacua'ower Systems.

General,Test Methods and Ac entance Criteria
Verificati,on of the 48 Vac Power System shall be
accomplishbd by demon trating circuit integrity
and integrated oper ion of:
(1) Circuit b ers

14.2.12.1.41

(2) Controls and interlocks

(3) Instrumentation

(4) P tective devices and alatms
C

Instrument Power Preoperational Test

'a ~ ~Pss cse

To v rify the operation of the instrument Power
(EP) Systems.

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
Tnstrument Power Systems.

c. General Test ~4ethods and Acceptance Criteria
Ver' ication of the instrumentation Power Svs-
tems shall be accomplished by demonstrating
circuit integrity and integrated operation of:

14. 2-72
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(2) Sequential loading of each diesel-gene ator
unit.

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

(4) -Specified full- and'ver-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 is
complete .

14.2.12.1.44 250 Vdc Power System Preoperational Test

a ~ P~ur ose

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

b. Prereauisites

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.

c. General Test Methods and Acceptance Criteria
Verification cf the 250 Vdc Power System is
demonstrated by the proper integrated operation
of the following:

1. Battery chargers~~jj~ ~ ~~~~/ ~+~ P.S. Z. 1 ."I.~3

14.2-75





2. Batteries (including charge and discharge
rate/capacity tests~~ ~M-~ . Pa--)

3. Protective relays and devices

4. System control logic
5. Instrumentation (including ground detection)

6. Breakers

7. Annunciators

14.2.12.1.45 125 Vdc Power System Preoperat'onal Test

a. P~ur oae

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

b. Prerecuisites

The system lineup tests have been completed and
the TNG 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 ~

~~ 'QMV.~e~ 4m+~~~5ft44, ~ p~+~ g 3o Zo /I,g
2. Batteries (including charge and discharge

rate/capacity tests)>~
i a E~ z. 3-ga. e J ~ )3. Protective relays and devices

.—'„~a

4. System cont ol logic

14.2-76
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14.2.12.1.46

a ~

5. Instrumentation (including ground detection)

6. Breakers

7. Annunciators

24 Vdc Power System Preoperational Test

~Pur ose

To verify the operation of the 24 Vdc Power
System.

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

C.

Battery room ventilation is operating and
120/240 Vac power is avai.lable and capable of
supplying the battery chargers.

General Test Methods and Accentance Criteria

g fication of the 24. Vdc Power System shall
d hccomplishbd by dern'pnstrating circuit contin-

uII.t end integrated operatioq os
,./.-X

(1) Bat eries and bytteryrcha er (including
dischaq'ge caped'ity and profile tests)

14.2. 12.1.47 Plant Service Water System Preoperational Test

a ~ Puroose

To demonstrate the proper operat'on of the Plant
Service Water (TSW) System, including pumps,
valves and related controls.

f

1

I

b. Prereauisites

The system lineup tests have been completed and
the TNG has reviewed and approved the test

, f 0
o

F. p.~.) +.
14.2-77
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14.2.12.1.31

14.2.12.1.32

Closed Cooling Water System
Preoperational Test

Primary Containment Atmospheric
Control System

14.2.12.1.33'rimary Containment Cooling System

14.2.12.1.34 . .Primary Containment instrument
Air System
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TABLE 14. 2-1 (Continued)

PREOPERATIONAL TESTS

Subsection
Reference Test Title

Page
Refe ence

14.2.12.1.27 Offgas System Preoperational Test

14.2.12.1.2S Environs Radiation Monitoring System
Preoperational Test

14.2.12.1.29 Hain Steam System

14.2.12.1.30 Not Applicable

'14.2.12.1.31

14.1.12.1.32

Closed Cooling Water System
Preoperational Test

Primary Containment Atmospheric
Control System

14. 2. 12. 1. 33 Primary Containment Cooling System

14. 2. 12. l. 34

14.2.12.1.35

14.2.12.1.36

14.2.12.2..37

14.2.12.1.38

14.2.12.1.39

14.2.12.1.40

Primary Containment Instrument Air
System

Primary Containment Atmospheric
Monitoring System

Standby Gas Treatment System
Los% 0+ Po~cY'm/ Qy ~~9+~~

~~ ~( c% ~ P
I~C)CTC(

14.2.12.1.41 Instrument Power System

14.2.12.1.42

14.2.12.1.43

Emergency Lighting
Standby AC Power System

14.2-153



0



~ f fe

8NP -2

cedure and initiation of testing. Contractor
use of the Reactor Building Crane for const uc-
tion purposes is complete.

c ~ General Test Methods and Acce tance Criteria

Verification 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

14. 2.'. 1. 54 Primary Containment Integrated Leak Rate
Preoperational Test

a ~ Purooee

To verify overall primary containment integr'ty
by pressurizing to specified test pressures and
conduct'ng integrated leak rate

measurements'.

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

IW~C, SCedC
(1) All oca leak testing completed, docu-

mented and verified m o <vl Q~ 4x c,u (
F5%9 M~ C,.Q,g p A. (..

(2) All containment isclation valves fully
operable O.n4 (.iO -cL x~ qq w v~c i "v''w'n|:Y
MSffW~ K4~ 1 e'y CO Sn~ i+Wo i

~

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 containment 'integrity
is - demonstrated by pressurizing to the required
test pr'essure, Sec. ~~&V Aecfia~ 4, .b,l Qov

+its+ ckg~c.v < pOsom,

I 'p,C hw 0 (( —~&~~GO, ~~0.V ~g e Ac.5% ~< ll 4< q e.v ~ c.4

0 - /K'%g 4h <s ias'< ts ve.v'iI)
CwF <>< ~ QLSckih<d Ce FSKC g~~v<oe '2Ei3~.

14.2.12.1.55

a ~

Secondary Containment integrated Leak Rate
Preoperational Test

Purpose

To verify overall secondary containment integ-rity by subjecting the Reactor Building to a
specified negative pressur and measuring the
inleakage.

b. Prereauisites

The system lineup tests have been completed and
the TNG 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 received
readiness verification:
(1) Reactor Building structure complete with

personnel and railroad air lock doors in-
stalled and operable

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

(3) Standby Gas Treatment System
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Ouestion 423.21: 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) 0.2.o; (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.

Response:

( 1) C.2.f. - "Effluent,.radiation monitors - verification of re'sponse 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 loading.
In addition, initially aust prior to fuel load and continuing
through the power ascension program, the chemical and Radiochemical

startup test as described in section 14.2. 12.3. 1 will be nerformed:.

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

range of the radiation monitors.

C.2 '. - "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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Response:

(2) D.2.a.- "High Pressure Coolant Injection System including injection
(25!)."

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 th 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.*

(3) D.2.k. - The response of the systems to operation of a Turbine Bypass

valve is determined during the performance of the
Turbine'alve

Surveil'lance star tup test described in section 14.2.12.3.24.

(4) D:2.o. - "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) O.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 Critical Power Ratio (NCPR) and

therefore it does not involve the approach of any safety margin

or operating limit. Following the trip of both pumps, the

vessel water level swell is expected 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 resul.t in a turbine

*See attached draft change.
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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.*

(6) D. 2.v.- "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 14. should appear by reference in preoperational andinitial 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.
A bendix A, Section C.2.h: The comparison of critical
control rod pattern with predicted 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'o boiling water reactors.

Ap endix A, Section C.2.i: The functional requirement
o 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.>~*
Ap endix A, Section D.2.a:

Ap endix A, Section D.2.b: Friction tepts are performed
on four drxves at rated pressure.

A endix A, Section D. 2. f: 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.
A endix A, Section D.2. : 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
appropriate.

C.2-70



SCH 79-172
guestion 423.21

Insert - A endix A, Section 0.2.a. (Page C.2-70)

The High Pressure Coolang Injection has been replaced by a'High
Pressure Core Spray System. Oue 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.



gues tion 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,
systems, 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 limits 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 MNP-2 accident analysis in Section 15 of
the FSAR.

f. Those that will be used to process, store, control, or
limit 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.





guestion 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:

Response:

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).

The Desi n Basis for the APRH S stem from which all safety related
documents are based is APED-5706, " In-Core Neutron Monitoring

System for General Electric Boiling Mater Reactors." In Section V

of this reference two separate characteristics of the system are

stated.

The first characteristic describes the ability of the system to
track average reactor power over a wide range of flow control or

power change due to control rod manipulation. The maximum error
for these transients remained less than 5% in power.

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 7X

and safety analyses have taken this into account.
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guestion 423.23: b. f<odify the test abstract for the reactor core
isolation cooling (RCIC) system to provide for
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.

guestion 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'rovide 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.
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Response:

Following review of the Startup Test Number 18 - Core Power

Distribution with 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 readings
reproducibility which are used by the process computer to determin
the core power distribution.

Although there is an option available in the „process computer program

for a core power distribution calculation with non-synmetrical
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

'escribed in FSAR Section 14.2.12.3 '3.

The Level 2 criteria for the revised procedure was provided by the

NSSS supplier and is reduced from 7.8Ã uncertainty in the -old

FSAR Section 14.2.-12.3.18.

guestion 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
speci ically verified by the Level 2 criteria and the purpose item (3) is
specifically verified by the Level 1 criteria items (1) and (2).

*Draft FSAR changes attached.



guestion 423.23: e. Modify or clarify the acceptance criteria for the
system thermal expansion test during heatup of the
HNP-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.

guestion 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,
that stable performance can be expected throughout core
life.

Response:

The attached description of the core power-void mode test,
Section 14.2.12.3.21.3, states that the principal control systems

wi ll 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 control, feedwater control in automatic

three element mde 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 recormendation 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 limit. The limit
is stated in the Level 1 criterion,

*Draft FSAR page changes attached.'
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guestion 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 performed;

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

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

Therefore, 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.'he

Level 2 criterion is based on the NSSS supplier design objectives

and the industry accepted standard for control system response~ there

i5 no experience which indicate that control system performance will
deteriorate or change with core life.

*Draft page changes attached.
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guestion 423.23: h. t1odify 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 satisfied,
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. thodify 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 revised 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 pressure control should be in automatic

II

on the turbine control valves 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 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 life.

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

during the feedwater system startup test will consist of a loss of a

portion of feedwater heating capability. The description and

acceptance criteria for this part 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.

guestion 423.23: i. Modify the description of the turbine valve surveillance
test to ensure that the rate of valve strokina 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
valve 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.*

guestion 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 valves of individual valve
closure

times'Draft

page changes attached.
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Response:

The acceptance criteria for the main steam isolation valves (HSIV's),

Section 34.2.12.3.25.4 has been revised 'he revised

section divides the acceptance criteria for the individual HSIV 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 requi red to verify the condi.tions 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 cri teria is exceeded

and to provide general information concerning reactor and plant transient
behavior. The determination of the predicted values referred to in the

acceptance criteri a are not made unti 1 the development of the detailed

Startup Test Procedure, 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 prediction which

necessarily use more conservative plant response values. Therefore,

the prediction for a particular transient Startup Test are not made

until the best estimate of actual plant response and conditions are

avai 1 abl e.

guestion 423.23: k. tlodify the description of the turbine trip and
generator load rejection tests to: (1) indicate that
both a turbine trip and a g'enerator load rejection test
will be conducted from approximately full power; (2)
correct the Level 1 acceptance criteria to be consistent
wi th 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 the turbine 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 list 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 listed in the

acceptance criteria will be recorded and compared to the limiting
values. In addition, other plant parameters will be recorded during
the transient. The additional parameters are recorded to provide
analysis information to be used if the acceptance criteria is exc eded

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 Procedures, 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 until
the best estimate of actual plant responses and condi tions 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.

*Oraft page changes attached.





guestion 423.23: l. tlodify 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
checks will be conducted. Provide technical justification,
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
regulator will be in the automatic mode on the turbine control valves.

The Level 2 criterion is based on the NSSS supplier design objecti ve 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 life.

guestion 423.23: m.

Response:

i4lodify the description of the tecirculation 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 MNP-2 facility following these trips.

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 addi tion, 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

+Graft page changes attached.





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 conditi ons which occur following one pump

,trip and during restart are wi thin the normal operating power-flow

envelope. Note that all pump trips will be performed i~ c~~ pndi~n ~~4

Startup Tests Number 33 and 34 to record drywell piping and reactor
internal vibration during and following pump trips.

guestion 423.23: n.

,';es ponse:

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,

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 Prer equisites, Oescription and Criteria for the rests
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 deterwined 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.





guestion 423. 23: o.

Response:

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.
t1odify 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 liquid control system.

The three modes of operation referred to in the test description are

defined by FSAR~Figure 5.4-17b. On this figure "Normal" operation is

defined by Node A, "Hot Standby" operation is by defined as Hode B, and

"Blowdown" is de'fined in note E as a blowdown flowrate to condenser

of 126.0 GPH, which occurs during normal operation of the RHCU 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 Rl!CU 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, you 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
informa tion.

Response:

See the revised sections 14. 2.12.3.37.3 and 14.2. 12.3.37.4 which are the

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

Removal System.* The revisions are based'n 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 mode.

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 condi 6ons anticipated during

the performance of the Startup Test

*Oraft page changes attached.
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14.2.12.3.16 Test Number 16 - Selected Process Temperatures

'4.2.12.3.16.1 Purpose

I ~C»~

14.2.12.3.16.2 Prereauisites

The preoperational tests have been completed, the POC has
reviewed and approved the test procedures, and initiation of
test'ng. System and test instrumentation have been calibrated.
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14.2.12.3.16.3 Description

The ade"uacy of bottom drain line temperature sensors will be determined b
cc "paring it with rec' cula tion loop coolant temperature when core flow is

During in« tial heatup while at hot standby conditions, the bottom drain line
e"p~.atur e, recirculation loop suction temperature and applicable re ctor

, =."=-="" ters are mon tor ed as the recirculation flow is slowly lowered t oi"h
~ squab e . o" or the low recircu'ation pumo speed minimum valve pos'tion

wh'chever is the greater. The effects of cleanup flow, CBD flow and power
evel will be investigated as operational lim«ts allow. Jtilizing this data

it can be determined whether coolant temperature stratification occurs ~
and if so, what m'nimum recir culation flow will

c~ ~~
Ronito."'ng tl'.e preoeeding information during planned pump raoa+w'll determine'f te-perature stratification occurs ' the idle recircu'ation loops or in the
lower plenum when one or more loops are inactive.

All data will be ana~ yzed to determine if changes in operating procedures are
requi. ed.

14.2.12.3.16.4 Criteria
Level 1

The reactor recirculation pumps shall not be started nor flow «nc.eased unless
,. he coolant temperatures between the steam dome and bottom head drain are

-'-: h' 100oF (38oC).

c Q ) The recirculation pump in an idle loop must not be started unless he loop
suction temperature 's within 50oF (28oC) of the steam dome temperature.

tewel 2

I
During two pump operation at rated core flow, the bottom head temperature

as measured by the bottom drain line thermocouple should be within 30oF .

<r)
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Test Number 18 — Core Power Dxstrmbutxon

1„".2.12.3.18.1 Purpose

The purpose of th',s est is to determ» ne the reproducibility oj the TZP system
read'.gs.

14. 2. 12.-3. 18. 2"
'Pr~equisitas'vstem

installation and preoperationa3. 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 t'me delay, core top and bottom limits,
clutch, v-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

T:? reo.oduc»bility consists of a random no»se component and a geo etr c
component. The geometric componen being due to vairia -'n in th wate. gap
geometry and T"'P tube orientation from TI? location to location. Heasurem nt
of these components is obtained by taking repetitive TZP read»ngs at a sirgle
TZ? location and by analyzing pa'rs of TZP readings taken at TZ? locations
wnich are symmetrical about the core diagonal of fuel loading symmetry.

One set of TZP data will be ,taken at the 50$ power level and at least one
other set at 75~+ power or above.

Tne TIP data will be taken with the reactor operabing with an octant sy etr c
rod pattern and at steady state conditions.

The total TZP reproducib'''v »s obtained by d''ding "he standard dev»ation
o. the symmetr ' TZ? pa'

noda'at�»

os by v 2. The nodal TZ? ratio is
de ned as the nodal BASr. value of the TI? in the lower right half of the core
divided by 'ts symmetric counterpart in the upper left half. The total TZP
reproducibility value that is compared with the test criterion »s the average
value of tne data sets taken.

The random noise uncertainty is obtained from successive TI? runs made at the
co~on hole with each of the TZP machines making six runs. The standard
dev'tion of he random noise is derived by taking the square root of the
average- of ,the variances at nodal leve's 5 through'2, where the nodal
v=r'ance 's obtained from the f.actional deviations of tne success've TI?
values about the'r nodal mean value.

The geometr'c component of TIP reproducibility is obtain d by statistically
t g h r

1i
1subtrac 'ng ".he random noise component from the to al TI? roproduc»bility.
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Leve 2

total TIP uncertainty (including randon noise and geo~etrical
uncertainties) obtained by averaging the uncertainties for all data sets shal

~c ~. gW ~~~ ~~a v

NEBG 807
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14.2.12.3.17 Test. Number 17 — System Expansion

14.2.12.3.17.1 Purpose

0

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 and weld-
ments.

14.2.12.3.17.2 Prereguisites

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 eauipment and piping in the
nuclear steam supply system and auxiliary 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 designed. Adjust-
ments are made as necessary. Devices for measuring contin-
uous pipe deflections are mounted on main steam and recir-
culation lines. Notion measured during 'heatup is compared
with calculated values.

")

14.2.12.3.17.4 Criteria.
Level 1

There shall be no evidence of blocking of
of any system component caused by thermal
system.

Hangers shall not be bottomed out or have
stretched.

the displacement
expansion of the

the spring fully
> I<i--~

The displacements at the established transducer locations sha13: not exceed th

values of displacement shall be based on not exceeding ASPIC Section XXI Code
s tr ess allom b les.

14.2-114
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14.2.12.3.21 Test Number 21 — Core Power-Void Node

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.
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 1QO 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. Th~ p~l><>P <~

C 0 >5 TYa( Sy5Te~S t ~ I ~+ i v <he. moY~at ~ @dc '5 4 ov p f cY4 s IHp 4 +Kali fsa~5
14.2. 12. 3. 21. 4 Criteria -es Con 4 A 1@~,

Level 1

he decay ratio must be less than 1.0 for each process
variable that exhibits oscillatory response to control rod
movement.

Level 2

he decay ratio~m st be ],ass than,ar equal,.-to
OI'$5 f each Cot(1

corp'precess~Variable/that'<k)ib'ts

osci latopy response tq controljrod;
modem nt whe the plan/ is oper/ting above

the'olelim'it~etting~ of the Master Flow Con-
ro er.

14.2-120
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Thy 6 cay,. ratio must be less ..than or,-equal'o
0;.SP for(eXch'ocalized process)variab1e1
(LP4l) that~ exhibits oscill'a~orv response) to

'nkrol/rod >movement when~%he plant/is opera zng
bove the loper/limit setting of <the Master

Flowontroller.

14.2-121





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 contr'oiling 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 valves and bypass valves when reactor steam
generation exceeds 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
as appropriate„

14:2.12.3.22.3 Description

The pressure set point will be decreased rapidly and then in-
creased rapidly by about 10 psi (0.7 kg/cm2) and the response
of the system vill 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,
bypass 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 vill be optimized.r J 1 O ~

the~st- + ". Because
the near step transient occurs downstream of the ling filter,
this disturbance yields valuable stability data in the
midfrequency range {i.e., 0. 13,0 Hz) .

A ca~~~ 3,5 ~ I

g„g~ 3.c~

14.2-122
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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'ater level control,
b) to demonstrate stable reactor response to subcooling
changes, c) to demonstrate the„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'ave 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.

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 oower to
within the remaining capacity of the system.

14.2.12.3..23.4 Criteria
Level 1

The decay ratio must 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.0

IL

(
q „ <,

14.2-124
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14.2.12.3.24 Test Number 24 - Turbine Valve Surveillance

14.2.12.3.24.1 Purpose
~pQ p $ o cL I4

The purpose of this test is to demonstrate. the acceptable
procedures and maximum power levels for ~~surveillance
testing of the main turbine throttle, governor, interceptor,
reheat stop and bypas valves without producing a reactor
scram+

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. Xnstrumentation 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 du-ing 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 establi hed. First actuation should be
between 45 and 65%, power, and'sed to extrapolate to the
next test point between 70 and 90% power and ultimately to
the maximum power test condition with ample margin to scram.
Note proximity to APRN 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>Q ~~

~i~q~c 1-4.pcs GY c c.'h4A)e4 - ~c H<i4 L <l 4c, 'coqcai+ ~ <~ca,vg.
Leve 1 1 G QQ Qp Q4tC, +~AT'QT'~ 0, c g gg +Q gpg g Og e y (Iy gpss, QQ 5 ~

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 pre sure
must remain at least 10 psi below the high
pressure scram setting.

14.2-126
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14.2el2.3.25e4 Criteria
Level 1

~ w z~vi h>~h Uwfve. C ioawv <

t&EV 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
5.0 seconds, (each valve, not averaged).. The electrical time delay at 100+~

open shall be less than .or equal to 0.5 second and the fastest valve closure
time shall be >2.5 seconds.

- Full Reactor isolation

The positive change in vessel dome pressure occut ring within 30 seconds
after closure of all PSEV 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.

Feedwater control system settings must prevent flooding of the steam lines.

Level 2

~'r4)Vi kt c( Qc lA~ ( (>SVYt

Dur i full closng ure of ind vidual valves peak vessel pressure must be 10 psi(0.7 kg/cm~) below scram, peak neutron flux must be 7.5$ below scram, ansteam flow in individual lines must be 10~+ below the isolation trip setting.The peak heat flux must be 5~> less than its trip point.

The BCXC system shall adequately main water level. The relief valves must
reclose properly (without leakage) following the pressure transient.

The positive change 'n vessel dome pressure and s'mulated heat flux occurring
within the first 30 seconds after the closure of all Y$1U must not exceed the
predicted values. These values will be refer enced.,to actual test conditions
of initial power level and dome pressure and we'll use BOL nuclear data. in
addition ' w'' 1 be corrected for the measured control rod insertion speed and
the time from the start of PBZV motion.to the start of control rod motion,





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 response of
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, the POC has
reviewed and approved the test procedures and initiation
of testing. All controls and interlocks are checked and
instrumentation calibrated. T~ 73(~~ Qe~~ ~~ ~ 4-

V

14.2.12.3.27.3 Description

The 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 monitored
to evaluate the response of the bypass valves, relief valves,
and reactor protection system (RPS) . Additional;ly, 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 correspond ng 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.

Feedwate. system settings must prevent flooding of the steam line'ollowing these transients.

The two pump dri,ve 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 secondsafter either generator or turbine tr'p must not exceed the Level 2
c. 'eria by more than 25 psi .

14.2-132
For the tu. bine trip, the main generator breake. s remain loaded for a time sothere 's no r 'se in turbine generator speed, wher as, in the generator trip,the ,".a' generator breaker opens and the residual turbine steam will cause anone.".tery rise in the generator speed. a
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Level 2

~ ~ A h

The PS1V shall rot be tr'pped closed at anytime during the test transients.

The posi ive change in vessel dome pressure and in simulated heat flux
which occur within the first 30 seconds after the 'nitiation 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.. |n 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 scr am signal. The
pred'cted pressure and heat flux will be corr ected for the actual measured
values of these two parameters.

) For the Generator trip within the byoass valves capacity, the reactor
shall not scram for initial thermal power values within that bypass valve

f

capacity.

14. 2-133





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
fiom 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
a e 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, W 0+hev pY'l~c,ygch c.ow ~ >oh cps > av will bc i'h Dei<

ggy ~c K opera%'lN woke -.ov 44i < ice< 5mr+ c.u~iihiou .

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.

14.2-135





14.2.12.3.30 Test. Number 30 — Recirculation System

14.2.12.3.30.1 Pu pose

The purposes of this test are a) to determine transient
responses and steadv-state conditions following recirculation

ump trips, at selected reactor power levels, b) to obtain
precirculation system performance data, c) to veri y
recirculation system cavitation occurs on the operable

re ion of the power/flow map, and d) <o verify that the

feedwater control system can satisfactorily control, water

level without a resulting turbine trip scram following
recirculation pump trips.
14.2.12.3.30.2 Prerequisites

The reoperational tests have been completed and the POC has

reviewed and approved the test procedures and initiation
of testing. Znstrumentatj.on has been,checked or calibrated
as appropriate. CUE ~~ P~g~ ~ 4 M w- ~

~

~

14. 2. 12. 3. 30. 3 Descriptioq IIC c+

)<7o~4>'I power levels~4~ o~~>~~ C lao ~g,C

pP Ci'CC.~ l4+l>Q p~mgS ~l+hewi ~Vg~ p<v

s~+ gower ~g)ply ~ill 4c mac a. o ~ me~<

o ~h gomez )QuQ \$ , ov g ln<< ~re wa yu~g \ac~i ~ <vip

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 rec'rculation 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 =rom
the possible cavitation region. Zt will be ver'ied that
these limits are sufficient to prevent operation where
recirculat'on pump or jet pump cavitation occurs.

14.2.12.3.30.4 Criteria
I

~ I

/



Level 1

The two pump drive flow coastdown transient durind the first 3 seconds must be

equ l to or greater than that specified on Figure zG~~.
f

Level 2

The reactor water level margin to avoid a higher level trip shall be

>3.0 inches during the one pump trip.

The simulated heat flux mar gin to avoid a scram shall be >5.0 percent
both during the one pump trip and also during the recovery.

The PPRA margin to avoid a scram shall be ~7.5~+ dur'ng the one pump tr'p
recovery.

Runback logic shall have settines ade 4.

potential cavitation. q "o prevent operation ' 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

'lloffsite power, and to demonstrate acceptable performance-
of the station electrical supply system.

14.2.12.3.31.2 Prerequisites
l

The pieoperational 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. ~ p.~ ~s

14.2.12.3.31.3 Description
The loss of auxiliary power test will be performed at 20 to
304 of rated power. The proper response of reactor plant
equipment, aut'omatic'switching equipment, and the proper
sequencing of the diesel generator load will be checked.
Appropriate reactor parameters will be recorded during the

14.2.12.3.31.4 Criteria ~3 ~(~ ~ '-''
aa- g~

~du..
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
sa ety systems, such as the Reactor Protection System,
the diesel-generator, RCIC and HPCS, must function properly.
without manual assistance.

Level 2

The
maximums

reactor pressure should be less than 40 psi
(2.8 kg/cm ) below the first safetv 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 adequate drywell cooling, and prevent actuation of
the auto-depressurization system.

'.ll "-
(
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14.2.12.3.36 Test Number 70 — Reactor. Water Cleanup System

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. ( his test, performed at rated reactor pressure and
temperature, is actually the completion or the preoperational
testing that could not be done without nuclear heating.)

14.2.12.3.36.2 Prereguisites

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
heat exchangers shall not exceed 130 P in m~m~~-G~ bl ~~ ~~~~ ~~Q t Roan%

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
limi s 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 7l — Residual Heat Removal System

14.2.12.3.37.1'urpose
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 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 calib ated as
appropriate.

14.2.12.3.37.3 Description

n "r

char acteristics will be demonstrated. Final demonstration of the condensing .

node will be done from an isolated condit~io . T~ ~
e. ~4~4 P <~ n

During the first suitable~actor cooldown, the shutdown cooxxng mode ~f the RHR system will bedemonstrated. Unfortunately the decay heat load is insignificant during thestartup test period. Use of this mode with low core exposur e could result inexceeding the IOOoF/hr cooldown rate of the vessel if both RHR heat .exchangers are used simultaneously>

I
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14.2.12.3.37.4 Criteria
Level 1

The trans't response of any system-. elated variable to any test input must
not diverge.

Level 2
I

The RHR system shall be capable of operating in the steam condensing,
suppression pool cooling and shutdown cooling modes (with both one and two
heat exchangers).

System-related variables may contain oscillatory modes
of response. In these cases, the decay ratio for each controlled mode of
response must be less than or equal to 0.25.

The time to place the RHR heat exchangers in the steam condensing mode/4-'

a~ ', '" . ~4~0~
~nnvS.yaP.

.pg/n
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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
ques tions.

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.
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423.25

In Section 5.2.2.4.1 of the FSAR, you state that the preoperational
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.

~Res onse

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.



guestion 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

instructions will be included in the appropriate startup tests to verify
~ these setpoints.
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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 limit system flow to
acceptable values as described in the LPCS process diagram. Modify
the test description to reflect this commitment.

~Res onse:

Revised Section 14.2.12.1.13 indicates that proper flow orifice sizing
is verified during the preoperational.test of the Low Pressure Core
Spray System.*

*See attached draft page.





c. General Test Methods and Acce tance 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) Plow path verification>
y b

(4) Annunciators J~ ~~ &iS<+I+'3'
(5) The time for initiation signal to full flow

should be verified
(6) Photographs to prove acceptability of core

spray patterns

14.2.12.1.14 High Pressure Core Spray System Preoperational
Test

'a ~ ~sur ose

To verify the operation of the High Pressure
Core Spray (HPCS) System, including diesel
generator and related auxiliary equipment:, pumps,
valves, instrumentation and control.

The system lineup tests'ave 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.

c General Test Methods and Acce tance Criteria
Verification of HPCS System capability is demon-
strated by the proper integrated operation of
the following:

14. 2-52
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g. 423.28

Provide a preoperational test description for the various modes and
systems for the fire protection system.

~Res onse:

FSAR section 14.2.12.1.3 has been revised to be a description of the
Fire Protection System Preoperational test.*

*See at tached draft changes.
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2. Reactor feedwater pumps, turbines and
auxiliaries

3. Control logic

14.2.12.1.2

-X4 2.12.1.3

14.2.12.1.4

4. Annunciators and protective devices

Deleted g~ cuw~J
Reactor Water Cleanup System Preoperational
Test

a 0 ~Puz ose

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

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.

c ~ General Test Methods and Acce tance 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) Valve-operating sequence

(4) Pump operation and related control and logic

14. 2-43
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14.2. 12. 1.3 Fire Protection System Preoperational Test

a. ~Pur ose

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.

The system lineup tests have been completed and the TWG

has reviewed the procedure and the- Startup and Operations
Hanager 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.

c. General Test Hethods and Acce tance Criteria

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

(1) Diesel enqine and pump operation and related control
and logic.

(2) Fire alarm and detection circuits.

(3) Fire control panel in the Hain 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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TABLE 14.2-1

PREOPERATIONAL TESTS

Subsection
Reference Test Title

Page
Reference

14.2.12.1.1 Reactor Peedwater System
Preoperational Test

14.2.12.1.2 Deleted
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14.2.12.1.6
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14.2.12.1.8
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14.2.12.1.10
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14.2.12.1.12
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Reactor Manual Control System
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Preoperational Test

Puel Handling and Vessel Servicing
Equipment Preoperational Test

14.2.12.3..1.3 Low Pressure Core Spray System
Preoperational Test
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guestion 423.29: Provide a schedule relative to the fuel loading date,
which identifies the scheduled time for performing the
low power'testing and the power ascension testing.

Response:

The present schedule indicates the following sequence time.

Event Time After Start of Fuel
Load lleeks

Start fuel load

Complete fuel load

Initial critical/shutdown
margin demonstration

Start of initial heatup

Start of testing above 25% power

Start of testing above 50% power.

Start of testing above 75% power

Start of testing at -100%%d power

8.5

10.0

12.5

14.5
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441. 01 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.

Response:

1.0 FIRE BRIGADE TRAINING

1.1 Instruction

Each assigned member of the fire brigade will complete a basic fire
brigade training course. The training will be conducted by know-
ledgeable 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 plants '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.

1.2 Practice

Each brigade member will attend a practice session at least once per year.
Practice sessions will include:

a. Practice in extinguishing actual fires.
b. The use and wearing of self-contained breathing apparatus.
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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 teary
and to provide an assesment of the effectiveness, knowledge, ability,
and response time of the fire brigade team.

2.0 OTHER PLANT EMPLOYEES

2.1 Instruction

'Employees receiving an unescorted securi ty 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. s

3.0 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.

4.0 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.

5.0 CONSTRUCTION PERSONNEL

0 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.





WNP-2

6.0 SECURITY PERSONNEL

Training will be provided to plant security personnel that address:

a. Entry procedures for off-site fire department.

b. Personnel control during emergency evacuation.

c. 8asic fire hazard recognition.
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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. l. l. 1 is not cited in'igure 13.2-1.

c. The course entitled, "BWR Fundamentals," cited in Figure 13.2-1
is not described as such in Section 13.2.1.1.

d. The two week tur bine-generator training course cited in
Figure 13.2-1 is not described in Section 13.2.1.1.

~Res onse:

a) & b) The title of Section 13.2.1.1.1 has been changed to correct
the discrepancy.*

c) & d) See revised Sections 13.2.1.1e6 and 13;2.1.1.7.**

*Draft page changes are attached.
**Draft page changes attached to guestion 441.03.





..";:. ~g.Z.l.l Cold License Program Description

gee formal training program for Licensed Senior Reactor
Operators (SRO) and L'icensed Reactor' erators RO candidates

of the requisite courses by'each license candidate will be
fully documented to substantiate his/her compliance with
license prerequisites.
13.2;1.1.1 N 546an ~i 7~
This is a ten week course conducted by WPPSS utilizing
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 Per formance", "Radiation Protection",
"Plant Chemistry" and "Instrument and Control". These presen-
tations are supplemented by related lectures and problem
working sessions.

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.
During this program, each student operates a TRXGA reactor
through at least 10 startups and shutdowns. 'Other subjects
covered, both through theoretical instruction and practical
experience are:

a. reactor kinetics
b. rod calibration
c. health physics practices

0 "A comparable facility in this case is defined as any large,
light water reactor power plant.

13.2-2
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441. 03

Provide the contingency plans for additional training for individuals
to be licensed 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.

~Res onse:

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.





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 togg~'z. w > ~7
13.2.1.1.%5 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.

13.2.1.1.84,t 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,lO Simulator Refresher Training
~qA

This is a even day course conducted by GE at the SRR Training
Center in ' . 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
training, or'ho has not functioned as a licensed operator or
senior operator at a comparable operating plant within twenty+~ ...
(2$ months of WNP-2 fuel load shall attend this course. <4~~~ Cyc44dC

.l. "- On-SiCe ra rogram

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,
interlocks, system interactions and technical specifications.

13.2-5
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13. 2. 1; l. 6 BWR Fundamentals

This six day course conducted by the WNP-2 Training Coordinator provides

previously licensed PVR Operators with experience in the operational char-

acteristics of a BWR. The Fundamentals Class is 'divided into two sections.

The first three day section is conducted on-site and consists of slides and

lectures on the Dresden Nuclear Station Systems and prepares the students

for participation in the second three day.section which is conducted at the

GE BWR Simulator in Iforris, Ellinois. The simulator program consists of

twenty-four hours of control room exercises in which each student pulls at

least two criticals, heats up the reactor, transfers to the run mode 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. Et is intended that the BWR Fundamentals Class be

taught after the students attend the BWR Systems Analysis Course (13.2.1.2. 1)

so the maximum training benefit will be realized.



13.2.1.1.7 Turbine Generator Operation and Haintenance

This three week course conducted on-site either by hPPSS or Westinghouse

provides license candidates with approximately one week of classroom and

hands on experience operating the turbine DEH control system. The training

is accomplished prior to turbine operation bye the use of a simulator which

is hooked up to DEH panel. Operations which can be performed include tur-

bine start up, synchronization and loading.
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g. 441.04

~3..2'he

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 acceptable can be found in the American National Standard
ANSI/ANS 3.1.1978, paragraph 5.5.1.2.1, "Control Manipulations."

~Res ense:

Section 13.2.2.1.2 has been revised to identify the manipulationsin .

the identified ANSI standard.*

*See revised draft page attached.





g. Radiation control and safety

h. Technical specifications

i. Applicable portions 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 materi.al. Live
prresentations 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
reasonaonable effort will be. made to provide a variety of reac-
tivity changes for each operator. If necessary, an appropr'ate
simulator may be used to meet the reactivity control require-
ments of the retrainin~program.

g, Plant or reactor startups to include a

range such that reactivity feedback from nuclear
heat addition is noticable.

la, ) Plant shutdowns
c'- O Control rod pattern changes

d. (Q Shutdown margin checks
'C- (4 Control rod scram insertion time tests
4 (8) Any manual reactor power change of

10% of full power or greater in manual speed

control or control rod motion
j

Q Plant and reactor operation that in-

volves emergency or transient procedures where

reactivity is changing
4 gfj Refueling operations where fuel is

moved in the core

<,Qj Operation of turbine controls in
manual during startup

). ~) Manual feedwater control during
startup or shutdown.
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13. 2. 2

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.

~Res ense:

See revised Section 13.2.2.1.6.*

*Draft 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
lOCFR55. A minimum grade of 80 percent correct on any section
will exempt an individual from required attendance at the re-

h~ ~cute Asd~~ ~~~ ~~ ~ P42 ~dg ~Z
An average gMde of less than 0 ercent correct 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 design and procedures, A grade of less than
70 percent will 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. Zt is intended that this

13.2-13
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