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I.

SAFETY ANALYSIS
RELATED TO
OPERATION WITH
THE NINE MILE POINT UNIT 2
MAIN STEAM ISOLATION BALL VALVES

INTRODUCTION AND SUMMARY
This report describes the results of an analysis relating to use of the
ball valves as main steam isolation valves at Nine Mile Point Unit 2.
The possibility of main steam ball valve leakage in excess of Technical
Specification Surveillance Requirements results after repeated operation
of the valve due to delamination of the tungsten carbide coating, which
is believed to be caused by local high contact stress between the ball
seat and ball. Niagara Mohawk has evaluated this situation and has
determined it may proceed with the planned start-up testing program and
operation of Unit 2 after repairing or refurbishing the affected valves
as necessary to meet Technical Specification leakage requirements. The

factors that we considered in reaching this decision are summarized below:

1. The plant is and can be operated in conformance with regulations,
regulatory guidance, the Operating License and Technical

Specifications.

2. The history of leakage of the ball valves is at least comparable to a

wye pattern globe valve.
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3. The maximum ball valve leakage reasonably expected during this period

of continued operation has been assessed (both by testing and
calculation) and, using NUREG 1169 shown to be acceptable from a

direct radiological health and safety viewpoint.

4. The Unit 2 FSAR analysis for radiological releases after a LOCA
significantly overestimates the actual doses. Further, the

assessment of the X/Q values used is conservative.

5. The probability of a large break LOCA is lower than previously
believed.

This report shows that the ball valves are adequate for this service,
meet the regulatory requirements and regulatory guidance and requirements

of the Operating License and Technical Specifications.
IT. HISTORY OF MAIN STEAM VALVE PERFORMANCE

Main steam isolation valve leakage has been a Nuclear Regulatory
Commission Generic Issue for some time. In'1983, the staff reprioritized
Generic Issue C-8, "MSIV Leakage and LCS Failures," as high priority.

The results of the evaluation on this issue were reported in NUREG 1169.
Niagara Mohawk has performed a comparison of the Unit 2 design to NUREG
1169 as described in Section III.B in order to assess the capability of
the ball valves and the design bases of Nine Mile Point Unit 2.
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Many BWR licensees have reported difficulty méetlng the allowahie leakage
rate 1imit for periodic local leak rate tests (LLRTs), NUREG 1169
discusses a survey of MSIV performance at BWRs for the years 1979 through
1981 which found that 18 of 25 operating BWRs had MSIVs which falled to
meet the ﬁaximﬁm permissible leak rate 1imiting condition for operation
during one or more surveillance tests. NUREG 1169 also indicates that
during this time, a number oﬁ MSIV test fallures exceeded 150 scfh for
valves supplied by all three globe valve MSIV vendors. Although there
has been general improvemant in the performance of these globe valves,

not all the problems have been resolved.

Niagara Mohawk was concerned with main steam 1solation valva leakage in

‘the early 1970's. On Unit 2 we decided to install a new type of valve

for this application; namely, a ball valve,- Each ball valve has a double

sealing surface to prevent leakage past the valve. Even though the

"current problems of wearing and detamination have been experienced, the

Unit 2 ball valves have still shown reasonably good leak tightness. . The
worst case leakages experienced on the fnstalled main steam 1solat1oﬁ
valves (described in our final 10CFR50Q.55(e) Repo;t datéﬁ October 20,
1986) to date have not exceed 16.9 scfh (see Attachment A test data).
This value was obtained while testing through the valve. This compares

well with a conservative calculation for estimating leakage through a

scored valve which shows the leakage could be 29 scfh through the

" valves. This calculation is provided in Attachment B.
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Further, our October 20, 1986 letter sets forth several attributes about
the ball valve design which result in the conclusion that the valve is
adequate for the service intended. Generally, main steam isolation
valves have a low number of va]ve strokes, and it is this movement that
causé; wearing between the ball and seat. Previously, we provided test
results to the Nuclear Regulatory Commission which documented that for
the estimated 75 valve strokes during the first plant operating cycle,
the test valve met its Technical Specification leakage criteria.
Alfhough some of the Unit 2 valves in the plant have continued to
experience the delamination phenomena, all of the installed valves still
show reasonably good leak tightness whether they are wearing or not.
Further, the repeatibility of leak tightness, in our opinion, is better
than the industry experience with the wye pattern globe valve (see

Attachment A test information).

The startup program up to the 100-hour warranty run consists of about 35
weeks (250 days) and concludes with a main steam isolation valve closure
and leak tightness check. During this time, we plan an additional 7 and
estimate 10 unanticipated trips for a total of 17 main steam isolation
valve strokes in addition to those which have occurred to date. Our new
test results support continued plant operation at least through the first
refueling outage, and show that the ball valves are at least comparable
to the wye pattern globe valves which are in use throughout the"industry
and are capable of performing their intended safety function, and meet
all regulatory, operating license and technical specification

requirements.
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REGULATORY COMPLIANCE REVIEM

A. Conformance to 10CFR50

One o% the conditions of all operating licenses for water-cooled power '
reactors as specified in § 50.54¢0) is that primary reactor containments
shall meet the containment leakage test requirements set forth in 10CFRSO
Appendix J. These test requirements provide for pre-operational and
periodic verification by tests of the leak-tight integrity of the primary
reactor containment, and systems and components which penetrate
containment of water-cooled power reactors, and establish the acceptance
criteria for such tests. The purposes of the tests are to assure that
(a) leakage through the primary reactor containment and systems and
components penetrating primary containment shall not exceed allowable
leakage rate values as specified in the Tehhnical Specifications and (b)
periodic surveillance of reactor containment penetrations and isolation
valves is performed so that proper maintenance and repairs are made
durfné the service life of the containment, and systems and components

penetrating primary containment.

Therefore, Appendix J requires an initial determination that the main
steam lsolation valve leak rate is established within ailowable Iimits,
and that periodically testing will be performed to maintain the function
during the service 1ife. The Nine Mile Point Unit 2 ball valves will

meet these requirements.
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The periodic testing requirement in 10CFRS0 Appendix J requires that Type
C testing be performed at least once every 2 years. Further, 10CFR50
Appendix J indicates that this should occur at each reactor shutdown for
refueling. Niagara Mohawk is proposing to test the main steam isolation
valves in full conformance with these requirements. Also, an additional
test is planned within 30 days of the completion of the 100-hour warranty
run. Further, &iagara Mohawk has committed to additional testing as
described in our October 20, 1986 letter because of the unique
application of the ball valves for main steam line isolation. This
testing includes additional prototype testing scheduled for the spring of
1987. The prototype testing includes the following attributes:

- Verification of the mechanical integrity of the valve and the

actuator for the expected operating and test cycles.

~ Demonstration of valve leak tightness for the expected valve duty

cycles.

~ Demonstration of the ability to close the valve within the Technical
Specification Timits under normal operating pressure, temperature and

steam conditions.

-~ Verification of the conservatism of the between-the-seat leak test

method as an alternative to across-the-valve seat leakage tests.
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- Provision of baseline data for the evaluation of (1) the long-term

suitability of the valve and (2) potential design and material

improvements.

- The prototype test report, which will address the confirmation of the
vélves' acceptability for the first operating cycle, is to be

provided to the Nuclear Regulatory Commission by May 15, 1987.

Further, 10CFR50 Appendix A General Design Criteria 54 and 55 require the
main steam isolation valves to élose to perform a containment isolation
boundary function. During the past year, we have actuated the main steam
isolation ball valves over 1000 times for testing purposes. During these
tests, a small amount of tungsten carbide coating was abraded from the
ball surface. This small amount of tungsten carbide coating has never
interfered with full closure of any valve. This is the evidence that the
valves will close upon a valid actuatfon signal, even in a degraded
condition. In addition, the monthly surveillance testing involves 6
degree closing and opening, -thereby providing periodic confirmation of

valve operability.

Therefore, Unit 2 is in conformance with the regulations and the valves

meet their licensing bases.

B. Evaluation of Nine Mile Point Unit 2 Utilizing NUREG 1169

The Nuclear Regulatory Commission established a review team to address
MSIV leakage. Their review indicated that "the overall risks from the
accident (LOCA) sequences in which MSIV leakage is a significant factor

are low ... and alternate management schemes produce significant dose
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reductions." To assess the ability of the ball valves to meet the safety

requirements related to isolation and leakage control, Niagara Mohawk has
performed a comparison to the Nuclear Regulatory Commission NUREG 1169
which shows that the results of this study are applicable to Nine Mile
Point Unit 2. The comparison study is described in the following

sections.

Summary

The purpose of NUREG 1169 was to determine: 1) the adequacy of industry
efforts to identify and correct causes of excessive MSIV leakage, 2) the
basis for any change in the allowable MSIV leakage rate, 3) the need for
a safety-grade Leakage Control System (LCS), and 4) the specific areas of
regulations and gquidance that may be necessary to implement the

findings. The approach was to evaluate the effects of MSIV leakage {n
terms of offsite doses following a LOCA, using realistic assumptions
concerning the equipment, facilities and site characteristics available

to mitigate the effects of a LOCA.

NUREG 1169 indicated that alternate treatment methods (discussed in the
following sections) are highly effective in trapping the radioactivity
such that the MSIV leak rate could be increased significantly without
exceeding any dose limitations. Further, the NUREG indicates that the
reliability of the leakage control system is actually lower than some of
the alternate treatment methods. Therefore, the installation of LCS will
not increase the safety of the plant and a MSIV leakage rate in excess of
thg Technical Specification will be adequately mitigated by existing

alternate treatment methods.







This report demonstrates that the physical layout and design of Unit 2 is

sufficient to ensure the health and safety of the pubiic even were the
Unit 2 MSIVs to leak in excess of their Technical Specification
surveillance limits. This was demonstrated by comparing the reference
plant in NUREG 1169 (WNP-2) and NMP2 and a calculation that shows it is
acceptable. This calculation is provided as Attachment C. The
calculation shows that a total for all main steam lines of up to 150 scfh
leakage would not result in doses to the public and plant operators in
excess of regulatory requirements specified in 10CFR100 and 10CFR50
Appendix A General-Design Criteria 19, respectively.

COMPARISON OF PLANT PARAMETERS TO NUREG 1169

This section provides the comparison between the reference plant (WNP2)

and NMP2.

Table I shows the comparison of the critical parameters affecting the
radiological consequences of a LOCA. Tables II through VI show a
detailed comparison between the reference plant for NUREG 1169 analysis

and NMP2.

Some of the parameters governing the progression of a LOCA are the
thermal power, thermal-hydraulic design, and the ECCs. Review of this
data in Tables I, II, and III shows nearly identical design for both
plants. Therefére, the expected source-term for NMP2 would be identical

to NUREG 1169.
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Another important concern is the MSIV leak rate. NMP2 Technical

Specification surveillance leak rate is currently 30 percent lower than

that assumed in NUREG 1169.

NMP2 ;team lines are expected to cooldown at a somewhat higher rate than
the reference plant, primarily due to higher thermal conductivity of the
insulation and larger number of supports. This is expected to enhance

particulate removal due to-thermophoretic aerosol deposition.

Any leakage through the paths described in NUREG 1169 when applied to
NMP2 would result in the radioactive releases being released either from
the main stack or from the turbine building (dispegsion factors are
represented by the rqdwaste/reactorKbuilding (RW/RB) vent in Table I).
In either case, the dispersion factors are comparable to those used in

the NUREG 1169 analysis.

Since Unit 2 and the reference plant have similar systems, the NUREG 1169
probabilistic risk assessment scenario is judged to be equally applicable.
In addition, NMP2 has an auxiliary boiler steam supply system to support
operation of the Steam Jet Air Ejector Offgas pathway for MSIV leakage
control (after isolation of the condenser from the reactor). This path

Is highly effective in removing and delaying radioactivity prior to

release.
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EVALUATION OF LEAKAGE CONTROL METHOD

" This section compares the alternative leakage treatment methods discussed

2423G

in NUREG 1169 to the as-built condition of the Nine Mile Point Nuclear
Station ~ Unit 2.

The alternate leakage treatment methods contained in NUREG 1169 are:
1. Isolated Condenser
2. Mechanical Vacuum Pumps
3. Steam Jet Air Ejectors-Offgas System
4, Isolated Steam Lines
Each of these are discussed in relation to NMP2 as follows:
1. Isolated Condenser
- This leakage treatment method takes advantage of the main
condenser to hold up the release of fission products from the
main steam isolation valves (MSIV) and the main steam lines
(MSL). The condenser itself is isolated from the turbine
building and the outside environment. The method addressed in

NUREG 1169 has two variations. The first path (using the

turbine bypass valves) requires operator action to open the
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bypass valves. The second method uses the main steam drain
valves in lieu of the turbine bypass valves to connect to the
condenser. The NUREG mentions that in some plants, the steam
line drains are of a fail-open design, requiring no operator

action.

The Nine Mile Point Unit 2 main steam line drains automatically
open on loss of air power, first stage turbine pressure, or loss
of signal. This‘is, As noted in NUREG 1169, a completely
passive system; the main steam lines communicate with the
condenser without operator action. It is also possible to
connect the main steam lines to the condenser by way of the
turbine bypass valves, but this would require operator action to
initiate the turbine electrohydraulic (EHC) system. In all
cases, the NMP2 isolated condenser leakage will migrate through
the low préssure turbine seals into the turbine building and

into the environment as described in NUREG 1169.
Mechanical Vacuum Pumps

The NUREG addresses the use of both condenser mechanical vacuum
pumps and the éland seal and exhaust system blowerQ. By use of
this equipment, the condenser is kept at a lower pressure than
the surrounding environment. Thus, MSIV leakage will migrate
through the main steam lines to the condenser, assuming that the

MSL drains are open and/or the turbine bypass valves are open.
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The mechanical vacuum pumps or gland seal exhausters will
discharge the leakage to the stack (elevated release point).
The NMP2 systeﬁ design is the same as that described in the
NUREG. ‘

Steam Jet Air Ejector - Offgas System

NUREG 1169 describes a highly desirable mode of operation for
control of MSIV leakage which uses the plant's existing steam
jet air ejectors, steam seal system, and off-gas system to first
collect the leakage and then discharge this leakage through the
off-gas system where it is filtered, treated, and delayed. In
addition, the discharge from the off-gas system is then sent to

the stack (elevated release point).

The NMP2 installation meets all the recommendations for the most

desirable steam jet air ejector-offgas system operation; that is:

The NMP2 design incorporates two electric boilers, either
one of which ;an produce a sufficient amount of steam to ~
re-establish operation of the steam jet air ejectors and
the gland seal and exhaust system if offsite power is

available.<])

Therefore, the Unit 2 design can
accomplish necessary filtering and delay of the radioactive

gases.

(1) Further, if one of the Auxiliary Boilers were in operation prior to the

2423G

LOCA, steam would be immediately available (as long as power is
available). If one of the Auxiliary Boilers was not in operation prior
to the. LOCA, a delay (as long as 12 hours) in steam being available could
occur.

.
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Isolated Steam Lines

NUREG 1169 evaluates the condition in which the main steam lines
are sealed off from the condenser, turbine, and environment.

The main steaﬁ lines become a cavity to isolate the MSIV leakage
from the environment. 1In this case, the turbine stop and
control valves and bypass valves can pass some leakage which
will eventually migrate to the environment. The NMP2
installation is again as described in the NUREG. However, this
scenario has a low probability since the main steam drains

automatically open upon loss of air or power.

NUREG 1169 contains a probabi]isgic analysis of each of the above paths

including leakage control system pathway. Comparing the NMP2 plant with fhe

analysis contained in the NUREG indicates that éhere are no differences in the

NMP2 installation except as noted below:

a.

2423G

Isolated Steam Line Flow Path

This condition has a Tow probability at the NMP2 plant, due to the
fact that the main steam line drains automatically open on loss of
air, power, or turbine first stage pressure. The more likely path is

the isolated condenser.
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b. Off-gas System Availability

The probability tree for the system using the steam jet air ejectors
with the off-gas system and the steam seal and exhaust system is
actually better for NMP2 because of higher availability than that

contained in the NUREG. This improvement is described below:

1)  Two electric boilers are installed, each of which can supply
40,500 1b. of steam per hour. With either boiler, the steam jet
air ejectors, the steam seal and exhaust system, and the off-gas

system can be maintained through the event. |

2) the main steam line drains are a passive system, thus increasing

their probability of opening during a LOCA.

3) In the event of a Loss of Offsite Power (LOOP) and LOCA with the
NMP2 installation, .the condenser vacuum, steam jet air ejectors,
off-gas system, and gland seal exhaust system can be

re-established once power is restored.

RADIOLOGICAL ANALYSIS IN CONFORMANCE WITH NUREG 1169

Based on the NUREG 1169 comparison with NMP2, the isolated condenser path
is the conservative scenario for radiological consequences. The
allowable MSIV leakage was determined based upon a simplified main
condenser model for the beta skin and whole body gamma doses, while a

direct comparison ratio method was used to determine the thyroid doses.
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The beta and gamma dose evaluation model utilized hold up of the MSIV
leakage in the main condenser and subsequent release of radioactivity to
the environment. No credit was taken for hold up of noble gases in the
main steam lines, drain lines or turbine building. Additionally, the
volumé reduction due to steam condensing in the piping or components
prior to being released was not considered. The above conservative
analysis provided results indicating that the most restrictive radiation
limit was the Control Room beta dose. The analysis demonstrates that a
maximum MSIV leak rate of 150 scfh total for all steam lines (as compared
to a rate of 53 scfh* based upon testing) would not result in personnel
doses in excess of regulatory limits. The maximum leakage rate could be
increased to 500 scfh from the main steam lines with appropriate beta
shielding (such as overalls). The calculation of radiological impact is

provided in Attachment C.

*  The tested rate represents individual MSIV leak rates of 17 scfh per
valve. Credit was taken in three of four lines which would have two
MSIVs closed in series resulting in 12 scfh per line. One of the
four lines was conservatively assumed to have one MSIV closed.
Therefore, the combined leakage rate would be (3 x 12) + 17 = 53
scfh

SUMMARY OF COMPARISON TO NUREG 1169

The following section describes the summary and conclusion to NUREG 1169:
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NMP2 has in place what NUREG 1169 titled, "The Highly Desirable Mode
of Operation," that is, a method of collecting, treating, and
discharging from the stack all leakage from the main steam isolation

valves. This is accomplished by:
A passive steam line drain system.

Electric boilers capable of providing steam to the steam jet air

ejectors, off-gas system, and turbine gland seal and exhaust system.

In the event of a LOCA and/or LOOP, NMP2 has the capability to
re-establish the condenser vacuum, the operation of the steam jet air
ejector, the operation of the gland seal and exhaust system and the

offgas system once off site power is restored.

Following simultaneous LOCA and LOOP, fhe NMP2 plant would automatically
align itself in the condition defined as Isolated Condenser Pathway. It

is unlikely that an isolated steam line pathway would occur for NMP2, a

somewhat less effective method to control MSIV lquage.

The following conclusions are drawn from this analysis:

2423G

NMP2 has the capability to effectively control the MSIV leakage in a way
similar to NUREG 1169.

NMP2 meets the NUREG description of the most desirable operating mode
"steam jet air ejector offgas" which is available following a LOCA or

temporary loss of offsite power.
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3. NMP2 main steam lines are expected to cool down at a higher rate, thus

“ further reducing offsite dose.

4. The radiological analysis has determined that leakages up to 150 scfh for
all four mainsteam lines (or 500 scfh with beta shielding) would not

.result in personnel doses in excess of regulatory limits.

Therefore, considering the availability of the a]ternaté methods for
controlling the MSIV leakage, the presently installed ball type MSIVs are

capable of performing their safety design function.

IV. ADDITIONAL CONSIDERATIONS

m A. Summary

The following additional information is provided to demonstrate that
continued operation through the first refueling outage would not present

an undue risk to public health and safety.

1. The probability of a large break LOCA is lower than previously
believed, as stated in SSER 3.

2. A portion of this period involves the initial startup testing with
some operation below 100% power, during which several factors are

applicable:

2423G ; - 18 -






a. the core fission product inventory is lower than previously
G estimated (using the equilibrium value of the FSAR dose

calculations).

b. there is additional operator response time available at lower

power levels

c¢. the safety related system capacity (flow, heat removal, etc.)
needed to mitigate an accident at low power is significantly

lower than provided in the design

3. The application of regulatory guidance overestimates the actual

radiological doses.

4. The assessment of the X/Q values is conservative.
@
B. Discussion
These conclusions are discussed in more detail below:
1. The probability of a large break LOCA is considerably lower than
previously believed. This is particularly true for NMP Unit 2

because of the materials used for construction of the recirculation

system.
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In the NRC Safety Evaluation Report, Supplement 3 the staff agreed
that "the probability of a large LOCA is now considered to be
significantly lower than previously believed." This conclusion is

based upon the following information:

The leak before the break (LBB) concept has led the staff to initiate
rulemaking to modify GDC-4, excluding the double ended guillotine
break (DEGB) from the set of design basis accidents. A new rule for
pressurized water reactors ("PHWRs") has been issued, and a similar

rule for BWRs is scheduled for issuance.

Inasmuch as BWRs poténtially have greater susceptibility to
intergranular stress corrosion cracking (IGSCC), the Piping Review
Commi ttee recommended in NUREG-1061 (recoqmendation A-4, p.xi, Volume
5) that the recirculation piping in Bwﬁé be replaced with alloys
resistant to IGSCC, for example, with Type 316NG to reduce the
probability of a DEGB. However, recirculation piping for NMP Unit 2
is already constructed of Type 316NG.

During the startup period, with some operation below 100% power,
there are several factors which are related to safety as described

below:
a. The initial source term inventory of the core during the period

from initial criticality to five percent power is low.

Decreased fission product 'production and a relatively short
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period of time for radionuclide buildup results in reduced core
inventory. The DBA analyses utilize a core inventory equivalent

to 1000 hours of operation at 105% of rated power.

b. Additional time is available during low power operation for the
reactor operators to correct the loss of important safety

systems or to take alternate courses of action.

c. During low power operation, the required capacity for mitigating
systems are significantly lower than the design capacity. For
example, thg decay heat at 5 percent power which is generated by
the LOCA is substantially less than that analyzed in the FSAR.
Since the safety systems‘important to safety are designed for
the mitigation of design basis events at 105% of rated pover,
there is ample margin to ensure minimal risk following a

postulated low power accident.

© 3. The application of regulatory guidance overestimates the actual
radiological doses. There are many factors which are neglected or
which only partial credit is taken, that would substantially reduce

these doses. These factors include:

a. Only partial credit for the plateout of isotopes in the core and
containment is accounted for in accordance with the standard

review plan.
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b. The release from the containment to the environment (containment

leakage not associated with the main steam isolation valves) is
overestimated in the analysis. Actual leakage is below the

design values used, as required by Technical Specifications.

c. The meteorological factors (wind speed and direction) which are

discussed in more detail in item 4 below result in reduced doses.

d. The breathing rates and length of exposure time and availability
of potassium iodide and protective clothing for the operating
crew results in a overestimate of dose compared to realistic

values. Potassium iodide could be used to reduce thyroid doses.

The assessment of the meteorological data and values is

conservative. Dispersion near buildings is strongly affected by
disturbances created by buildings. For releases close to buildings
such as for the control room intakes, conventional equa%ions cannot
be used because the dispersion coefficients and mean velocities vary
in space. For.Nine Mile Point Unit 2 a plant specific evaluation was
used which takes into account building wake effects. These
assessments discussed in FSAR Section 2.3.4 use conservgtive wind
speed, direction, joint distribution frequency, temperature and

lateral and vertical plane diffusion values.
The differences between Design Basis and realistic meteorological

parameters can be seen in FSAR Section 2.3.4.2 and Appendix F, Tables
2F-2 through 2F-11, which show large differences in X/Q.
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V.

2423G

CONCLUSION

Nine Mile Point Unit 2 is in conformance with the regulations and
regulatory guidance regarding main steam isolation valve leakage. The
probability of the occurrence of a LOCA is low; the radiological
inventory and decay heat is lower than previously estimated. The
application of regulatory guidance and the estimate of meteorological
pgrameters overestimates the radiological doses. Continued operatidh

with the ball valves is acceptable.
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TABLE 1

RADIOLOGICAL CONSEQUENCE PARAMETERS

PARAMETER

PlanE'Type

Power (MWth)

Combined Technical Specification
Leakage Rate for MSIVs,volume
percent/day

MSIV Leakage Pathways*

Steam Line Details
Pipe Size
Wall Thickness
Insulation Thickness
Insulation Thermal

Conductivity, Btu/ft-hr°F

Number of Pipe Supports
Support Spacing

* Section III provides detailed discussion

+ These supports are typical of one line; supports for headers and

valves are not included

Page 1 of 2

BWR-5
Mark II

3323

<0.19

Isolated
Condenser

Isolated Steam
Lines

Mechanical
Vacuun Punps

SJAE - Offgas
System

28"
12/8"
a"
0.03

36+
1' min
25' max

NUREG-1169

BWR=5
Mark II

3323

0.27

o Isolated
Condenser

o Isolated Steam
Lines

0 Mechanical
Vacuunm Pumps

o SJAE - Offgas
System

-

30"
13/8"
A"
0.02

29
8' min
35' max

-







TABLE I

RADIOLOGICAL CONSEQUENCE PARAMETERS

e

PARAMETER NMP2 NUREG-1169
Turbine System Supplier GE GE
Condenser Volume, £e3 123,000 120,000
Condenser Horizontal 214,000 252,000
Deposition Area, £e2
Dispersion Factors* RW/RB Vent Stack
EAB 0-2hr 19.00x10°3 2.97x10°3 7.50%x1073
LPZ 0-8hr 1.78x10"3 1.03x10"3 2.80x10°5
8-24hr 11.90x10"6 0.88x10°6 3.45x106
1-4 days 4.,93x10°6 ‘ 0.37x1076 1.59x10~6
4-30 days 1.40x%10-6 0.10x10-6 1.02x106

* NUREG-1169 data taken from the WNP2 FSAR Chapter 15. This data have
been used for a variety of release points in WNP2 PSAR.
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TABLE 11

NUCLEAR STEAM SUPPLY SYSTEM DESIGN CHARACTERISTICS

NMP2 NUREG-1169
THERMAL AND HYDRAULIC DESIGN
Design power, MWt (ECCS design basis) 3,463 3,468
Steam flow rate, millions lb/hr 14,27 14.30
Core coolant flow rate, millions Ib/hr 108.5 108.5
Feedwater flow rate, millions 1lb/hr 14.56 14.26
System pressure, nominal in steam dome, psia 1,020 1,020
Average power density, kW/l 49,15 49.15
Minimum critical power flux ratio (MCPR) 1.24 1.24
Coolant enthalpy at core inlet, Btu/lb 527.5 527.6
Core max exit voids within assemblies ’ 76.2 76
Core average exit quality, % steam 13,10 13.5
Feedwater temperature, °F 420 420
Design Power Peaking Factor
Maximum relative assembly power 1.40 1.40
Axial peaking factor 1.40 1.40
REACTOR VESSEL DESIGN
Material Low-alloy steel/ Carbon steel/

stainless clad stainless clad

. Minimum base metal thickness

(cylindrical section), in 6.1875 6.75

Minimum cladding thickness, in 1/8 1/8
Design pressure, psig “ 1,250° 1,250
Design termperature, °F 575 575
Inside diameter, ft-in 20-11 20-11
Inside height, ft-~in 72-5 72-11
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TABLE II

NMP2 NUREG~1169
REACTOR COOLANT RECIRCULATION DESIGN
No. recirculation loops 2 2
Design pressure
Inlet leg, psig 1,250 1,250
Outlet leg, psig 1,650(1) 1,650(1)
1,550(2) _ 1,550(2)
Design temperature, °F 575 h 575
Pipe diameter, in 24 24
Pipe material, AISI 316K 304/316 -
Recirculation pump flow rate, gpm 47,200 47,250
No. jet pumps in reactor " 20 20
MAIN STEAM LINES
No. steam lines . 4 4
Design pressure, psig 1,250 + 1,250
Design temp. °F 575 575
Pipe material Carbon steel Carbon steel'

(1) Pump and dischatge piping to and including the discharge block valve.
(2) Discharge piping from discharge block valve to vessel.
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TABLE III

EMERGENCY CORE COOLING SYSTEM
DESIGN CHARACTERISTICS

NMP2 NUREG-1169
Low Pressure Core Spray System
No. loops . 1 1
Flow rate, gpm 6,350 @ 128 psid 6,250 @ 122 psid

High Pregsure Core Spray System

No. loops 1 1

Flow rate, gpm 1,550 @ 1,130 psid 1,650 @ 1,110 psid
6,350 @ 200 psid 6,250 @ 200 psid

Automatic Depressurization System

No., systems 1 1

No. relief valves 7 7

Low Pressure Coolant Injection

No. loops 3 3

Flow rate, gpm/pump 7,450 @ 26 psid 7,450 @ 20 psid






CONTAINMENT DESIGN CHARACTERISTICS

Primarzﬁconcainmenc(l)

Type

Construction

Drywell

Pressure suppression
chamber

Pressure suppression chamber -
internal design pressure, psig

Pressure suppression chamber =~
external design pressure, psig

Drywell ~ internal design
pressure, psig

Drywell - external design
pressure, psig

Drywell free volume, fe3

Pressure suppression chamber
free volume (min), ft

Pressure gsuppression pool
water volume (max), ft3

TABLE IV

NMP2

Over & under
pressure
suppression
Mark II
Reinforced
concrete
steel liner

Frustum of cone,
upper portion

Cylindrical
lower portion

45
4.7
45
4.7

303,418

192,028

154,794(4)
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NUREG-1169

Over & under
pressure
suppression
Mark II

Steel free
standing
Frustum of cone,
upper portion
Cylindrical
lower portion
with elliptical
bottom

45

45

200,540€2)
144,184

112,177(3) (4






Submergence of vent pipe below
suppression pool surface, ft

Design environmental temperature

of drywell, °F

Design environmental temperature
of pressure suppression chamber,

Downcomer vent pipe

pressure loss factor

Break area/total vent area

Calculated maximum pressure
after blowdown to drywell, psig

Calculated maximum pressure
in suppression chamber, psig

Calculated maximum initial
pressure suppression pool
temperature rise,

Leakage rate, % free volume/day

at 45 paig

Reactor Building

Type

Construction

Lower levels

Upper levels

Roof

°F

TABLE 1V

°F

NMP2

9.5 min
11.0 max

340

270

1.37€(5)

0.0108

39.7
34.0

50

Controlled
leakage,
elevated
releaae(b)

Reinforced
concrete

Steel super-
structure and

siding

Steel decking
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11.67 min
12,00 max

340

275

1.9

0.0105

34.7

28.0

35

0'5

Controlled
leakage,
elevated
release

Reinforced
concrete

Steel super-
structuré and

siding

Steel decking






TABLE IV

NMP2 NUREG-1169
Internal design pressure, psig 0.25 0.25
Design inleakage rate, 100 100

% free volume/day at 0.25 in Hp0

(1) Where applicable, containment parameters are based on
(2) Maximum water in suppression pool.

(3) Does not include water in the pedestal.

(4) At high water level. :

(5) Includes entrance and pipe frictiom.

(6) For accident conditienms. '
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TABLE V

ELECTRICAL POWER SYSTEM DESIGN CHARACTERISTICS

NMP2
Offsite Power System
Outgoing lines (No.-rating) 1-345kY
Incoming lines (No.-rating) 2-115kV
Onsite ac Power System
Normal station service 1
transformers
Reserve station service 3(1)
transformers
Standby diesel generators 3(2)
4,160V ESF buses 3(2)
ESF buses 3-600-v{2)
dc_Power Supply
Batteries (No.-volts) 6-125v(3)
4-24v
Buses (No.-volts) 6-125-v(3)
2-24V

(1) Includes one auxiliary boiler transformer.

(2) Includes an HPCS diesel generator.
(3) HPCS battery and bus included.

NUREG-1169

1-500kv

1-230kV
1-115kV

3(2)
3(2)

3-480-v(2)

4=24V
5-125v(3)
1-250V

2-24Y
5-125v(3)

1-250v






TABLE VI

POWER CONVERSION SYSTEM DESIGN CHARACTERISTICS

Design power, MWt

Design power, MWe, gross
Generator speed, RPM

Design steam flow, lb/hr
Turbine inlet pressure, psia

Turbine Bypass System

Capacity, percent of turbine
design steam flow

Main Condenser

Heat removal capacity, Btu/hr

Circulating Water System

No. Pumps
Flow rate, gpm/puap

Condensate and Feedwater Systems

Design flow rate, lb/hr

.No. condensate pumps

No. condensate booster pumps
No. feedwater pumps
Condensate pump drive
Condensate booster pump drive
Feedwater pump drive

Heater drain pumps

NMP2
3,463
1,202
1,800

14.3 x 106
985

25

7,830 x 106

6
105,000

14,917 x 106

2 running, 1 stdby.
2 running, 1 stdby.
2 running, 1 stdby.

ac power
ac power
ac powver
3 running

NUREG-1169

3,468
1,205
1,800

15.0 x 106
970

25

7,702 x 106

8
82,000

14.260 x 106
3 running

3 running

2 running

ac power

ac power
Turbine
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MSIV LEAKAGE TESTING

INTRODUCTION

This section describes testing performed at Nine Mile Point Unit 2 to
"demonstrate the leakage characteristics of the main steam isolation valves

(MSIV).

ASSEMBLY AND PRE-OP TESTING

As described in the 10CFR50.55(e) Final Report related to the Main Steam
Isolation Valves dated October 20, 1986, the MSIVs were reassembled with a
revised seat design configured to minimize ball/seat contact stresses.
Pre-operational testing of the valves was perfo;ﬁed, followed by Type "C" leak
tests between the valve seats. Results indicated that all valves had
acceptable leak rates with the exception of valve 6B. A tabulation of the
valve strbking performed for pre-operational testing and the Type "C" test

results are shown on Table 1.

Disassembly of valve 6B revealed considerable damage to the carbide coating on

the ball and to the mating seat surfaces.
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The bonnets of valves 6C, 6D and 70 were also removed and the ball conditions
noted. Slight damage to the coating of these balls was evident. A remote
video inspection of the remaining valves 7A, 7B, 7C and 6A revealed no

apparent damage.

" LEAKAGE TESTING

To quantify potentiai increases in valve leakage as a function of progressive
coating damage, a test program was initiated. The test utiiized the ball from
valve 6B in the body of valve 7D. The ball from 6B was selected because it
had sustained the most coating damage and, as such, was likely to produce the

most conservative condition.

A combination of full and partial closures was used in the test program to
bound valve stroking requirements up tq the first refueling outage. Full fast
closure of the vafve represents planned strokes during heatup and up to the
first refueling outage. Partial closure represents the Technical
Specification Surveillance for the Reactor Protection System trip test
performed monthly. A conservative estimate of anticipated valve operations
for the first plant operating cycle is shown on Table 2. Valve §trok1ng
during the leak test program enveloped these requirements. Figure 1 shows the
schedule of valve strokes during leakage testing and thg subsequent Type "C"
test results. Each "set" of strokes consisted of two full (90°) fast closures
plus two partial (6° from full opeﬁ) closures followed by a Type "C" test

performed through the valve (across the seats).
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CONCLUSION

The testing performed demonstrates that the leakage rate does not
substantially increase when the valve is stroked with the ball wet or dry even

after some ball coating damgge has occurred.

It is anticipated that during normal plant operation, some amount of moisture
due to steam condensation will be present on the outer surface of the ball.
This film of condensate could assist in reducing damage to the ball, simitar
to the wet stroke tests described above. The effectiveness of this
condensation will be confirmed during prototype testing underway at the valve

vendor's facility.

The 6B ball used during the test had the most damage experienced recently
since being refurbished and, as such had the potential for the greatest
teakage. The remaining valves have substantially less or no damage and are
anticipated to have leakage rates less thaﬁ the test valve. All valves
disassembled for evaluation will be reassembled and tested to meet Technical

Specification limits.
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TABLE 1

MSIV PRE-OP TEST RESULTS

Full Partial Type "C" *
MSIV Closures (Fast) Closures €6°) S.C.F.H.
6A 14 6 1.8
6B 10 11 8.9
6C 10.5 8 2.8
6D 13 6 1.8
A 13.5 /B 0.3
78 . 9.5 9 0.6
iC 12 4 1.1
70 8.5 8 1.1

* Leakage measured between the seats.
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TABLE 2

MSIV OPERATIONAL SEQUENCE USED

TO ESTABLISH VALVE TEST CYCLES

Valve checkout prior to
Type IICII

Valve opening for plant heatup

Unanticipated trips

Surveillance

Planned trips

Surveillance

100 Hour Harranty Run

1 open/close (fast closure for 6A,
B, C, & 7D actuator function check)

1 full open

10 close/open (fast closure)
1 cycle (partial closure 6°)
5 close/open (fast closure)

1 cyclg (partial closure, 6°)

1 closure (shutdown for Type "C"
test)

SUBTOTAL

Valve opening or plant heatup

Unanticipated trips

Unanticipated trips

FULL CYCLE-17 PARTIAL CYCLE-2

1 full open

5 close/open (fast closure)
(1st month) '

5 close/open (fast closure)
(2nd month)






Surveillance

Mini-Outage

3 cycles (partial closure, 6°)
(3-5 month)

1 closuré (shutdown)

SUBTOTAL
Vaive opening for plant heatup
Unanticipated trips

Surveillance

Unanticipated trips

Surveillance

Unanticipated trips

Surveillance

Unanticipated trips

Surveillance

FULL CYCLE-11 PARTIAL CYCLE-3
1 full open
1 cycle (fast closure)

3 cycles (partial closure 6°)
(6-8 months)

1 cycle (fast closure)

3 cycle (partial closure 6°)
(9-11 month)

1 cycle (fast closure)

3 cycles (partial closure 6°)
(12-14 month)

1 cycle (fast closure)

3 cycles (partial closure 6°)
(15-18 month)







e ———— ™

Planned trip

1 closure (shutdown)

SUBTOTAL

FULL CYCLE-5 PARTIAL CYCLE-12

TOTAL ESTIMATED CYCLES

TOTAL TEST CYCLES

FULL CYCLES-33 PARTIAL CYCLES-17

FULL CYCLES-54 PARTIAL CYCLES-54
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141

L o

“ -
-

MSIV TYPE ''C'"" TEST RESULTS ‘ FIGURE
THROUGH THE VALVE

16.9

WETTED®* -—%__' DRY

* 1 SET=2 PARTIAL STROKES & 2 FULL STROKES
** BALL SPRAYED WITH WATER PRIOR TO CLOSURES
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12177 PR (C) 28 -1 A :
EAB Dose
TOTAL GAMMA DOSE = 4.99 ReM (BeF.5,P bb) |

CONTERIBUTION FROM 4 MAIN STEAM LINES

.= 0 BREM | (Fer 5, RF4)
ALLOWABLE LIMIT = 25 ReEM (ReF.5,R60)
Dose DUE 7O OTHER COnTRIBUT I0MS

4.99 -0 = 4.99 Eem

ToTAL THYROID DOSE

CONTRIBUTION FROM 4 MAIN STEAM LINES

«a

ALLOWABLE LIMIT 300 LeM
DosE DUE TO OTHER. CONTERIBUTIONS

=90.14 -0 =90 EEm

90.14 Bewm (ReF.s,PbL;

= o BeEM (eers, P.FY)
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER )
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEQ
2/77 AR(E) 28 -7 A
LLPZ Doste
TOTAL GAMMA DOSE = 2.49 REM (Eer.s,P.Lt)
CONTRIBUTION FROM 4 MAIN STEAM LINES
= 8.01-2 Bem  (BeF.s5,PF3)
ALLOWABLE LIMIT = 25 Bem (BeF.5, Ptk )

ALLOWABLE LIMIT

DosSE DUE To OTHER CONTRIBUTIONS
= 2.49 -(8.01-2) = 2.4] Rem
ToTAL THYROID DOSE = (1.20 Eem (Eersp 00)

ConTRIBUTION FROM 4 MAIND STEAM LIMES
= 2.80 1 Rem (PeF.s,P.F3)
= 300 ‘Rem (BerF.s,Rut)
DosE puveE TO OTHER CoNTRIBUTIONS

= o1,20 -(2-80+1) = 33 Pen

-
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEQ
12/77 AR () 2&5-1) N

7V EAB 4 LPZ . THYROID DOSE EVALULATION:

Twhwe aAMma (whHore SobV) Doses
PEESENTED oN PAGE 268 ABRe BASS
ON A MSWN LEAKAGE MoDeEL TRAT ACCOLNTS
Foe HolLourp AND Deuray 1N AR ISOLATED
CONDEWVSER , TN ADDITION T LUSING AN
ISOLATED CoONMDENSER Mopew, THE Nue&s
M6 (Ber. 6) ANALYSIS AL>0 TAKES CRED\T-
FOR FPLATEDUT AND DEPOSITION OF (ODINES N
STHE CONDENSER. AND TURSINE BUILDING AS WELL A
HOLDUP IN THE TUCBINE SUI\LDING.
T HIROID DOSES THAT ACCOUNT FOR

THESE CReDITS CAN BE ESTIMATED

BY SCALIVNG THE NMPZ [SOLATED CONDENSER

T GAMA DOSES BY THE

BATIo OF NUERESLD 1169 THYR0ID -TO-GANMMA

RATIO AS FoLLows ¥:

>¢.onpem—e_ X 'ja:\'_‘ —— _T-.)
- ceedi TV CONDENSER ConpEde
PLATEDUT CREDVTS PLéA;r?_;l.‘)T
(hmPzZ c,ompom)
2uUN
EAD ¢ Maid THYRo'D DosSeE =
L.28+0 Y <Z.L_-..L_ = 18| Raw
4 -3 ,
(P.28) (Per.6, P.4-24 Thers 4.13)

¥ ALL DomeS ACE BASED ON (ooo CFRAaveE.
T Denand 10 CONDEANSEE. DReTO FEED ANMD RLEFD
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

e CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEQ_é
12/797 AR () 28-1p VA
EAR CeonT D)
ToTAL. THYRLOID DoE = (\8\ + 90 )Rem
- (P9
= Z71 Rem
LP2 ¢ MSIV THYEOID DosE =
2.0l +\ Y 4.9 -1 =1 595 Bem
| “ b.9 ~<
(P. 2&) (85?.@,9.4-24;m&,e 4,\3)

ToTAL THYRoID Dose = (155 + 332) Rem
(P20)

= 188 Rem

SIVCE THE ToTAL THYROID DOSES
AT THE EAR AND LPZ22 RASED ON A
MSIV LEAK RATE oF 1000 SCFH/yaLue
ABE wWELL BELOW THES LimiT OF
200 RBeEm, THIS LeEAag BATE WiLL
BE CONSIPERED TO 8t A CoONSERVATWNE
LT ING LEAY SATE Foe Roth
EAR Ao L=z
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
/2/77

DIVISION & GROUP CALCULATION NO.

AR(C) 28-1)

OPTIONAL TASK CODE|  PAGE 3.4
A

T TECHNICAL SwPORT CENTER DOSE EUSLUATION

Tola ks ‘%74«_4/ Dace @ 75C
= 26.0 Konv @\77)'@?24)

Figroest Dover Crutiibutiny i L Masrs Slar

lene @ él"’“/‘%@zu =( o2-4) +(3.66-5) P50, R/
= 2.79-4 Kewnv

%yemd Doce Lesrild = 30 Aeme (,@?/35;4)

~

%/Z‘Z A2STY éﬂ/&?&/ :mazemd/ %Za-wu

E &3 /000 éczxyw;fz/ /e @’zozaé oacs
?27?4/@% W&Ww éy/

Wa W Doce toe 2o (o&o S fipary

C 79-%)167

%am;é‘ WW 7{& loae Aree 7
Drvrens, oledrip /znw (_640 /ee/”y %_Z—
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.

2,77

OIVISION & GROUP

/ﬁ(c)

CALCULATION NO. OPTIOP}II\}. TASK CODE PAGEB_J—

28-7)

i olece wils a 100 écwf/wu + #Z
 conis bendosen

f_: (26.0)—(2.7?-—
Mo Lorld V4

o07hek cobles
,\/26 o@az/é ol «%c“&.a{/

SO fms . M /Z;'—Z_%ZO

cediiirns i riod emcdpate ctetl e

m&/
AMMZ e ﬁ? 20 .
Teted Garerma Deve = 2.93 Ko/ (,65'7/&?/29
Garzvmar Doce Gnlisbnlon e U 4 WMJ

 mame Lomes @ G T sy

AM’?? Ao
@waé m GWM él/M.& ere Zd—
/000 g/c—///nﬂ:_z‘(/ —Baoceot o2/ M

NURES - //6D, r~alfel aa-M ctecte §4,2,

_(zfg).;-(/ 2@- ) 6530'%24

'2.53 & /ée/m_/

Gaprnrnar Doce Lemld = S Ko |

= S - {('2.?3 )—(e.a?-é)/(?

— 2.07 /em
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CALCULATION SHEET

A 5010.65
‘ CALCULATION IDENTIFICATION NUMBER
-
. J.0.0R W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_‘_"E
12/77 AREc) | =28- .

@ N A s BN -

- aallrs et ?@ ,%l eootnicd) coadesnoctd

oo aZevire dit s WM/&Z;W‘
~ = @J3-c)Ky

: =4 23— /\%nz/
/xaa/ masﬁm (a,é%wa,é.& =y f
207,€W) el cuen ey s o~ Eoraint)
toeo Lo, Mo Aace weds = /ada.Sof/m
+ Moo conZocbeilioey ?’é:d’v'/ D Sontis
= 73 )-(253-6)% 2.93 Rern) el e/
@fc&d%av&fn&f{\ﬁ/pm NeZs
LeeZd Teo -{z/&.é’aw&?’h ek, 158 amalies
e %a—&i&% checdd e Mo Coerdewscot, |

crac NWURES — /)&, Latoaly «.&“ Lot cteis
V) Ro2 %«»Jd«lé MW
NAD, erv ? fo. ;
Tolald 5@5 Doge. = 9.37 Serra, : Cé 32,/6?2;)

BeZs. Doce corelocédbilivee otere 5 4mam
i, ome @ G SCEHGpsIv
= G.47-5)+ (7.93-4) (A4
} = 2.29-4 Koo
Bets, Doce Lernild = 30 s (Fet34.82),
Mg, Bz dll, Belad, Deoce Hee U I1lacsn

e

é?iﬂ’éfu me = 3o {(937) (228—49?
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22777
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DIVISION & GROUP

CALCULATION NO. |OPTIONAL TASK CODE PAGE;?Z

23-rg iz

ARE)
~ | = 2d.63 Korro
soerp e oare afftracts Ro %’Z e
/%/azzé eoe LeZ Hloe e Z]/oaaf(/—'%
Lacert s W e Zoriiotoc o
W/é@ =(~28 49/57

= 3/—2 Ko
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J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE pace 38
/12177 2R(C) 28 -4) B

RS 2LLTS fCONLLLSTINS

ol Borirered 2ze e mem alyere bbes
APSZY &”@o Flowrtadic Baoest ow apblicadle
ajd@z:? W a&“ e, ERB, LAZ, conTivd Sfoorr,
ol e TS .

COnNTRY L. RO
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J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. OF?TIONAL TASK CODE PAGESj
12177 RE) 28-47 7
EAB
/000 5057///%5[y N Y/ W Dace. (/é J2 433) w
(7 oo
) wedl W 799 -&vu,[ 7 3oo ,@m

Totad) MSZY éea_/é?o = OO = 4000 SSEH

LPZ

/080 Sc‘/—';;f//,xs_n/ - Baroveoty o Garnornas ~Zk<><, W
Oé-za)

' ? 28 fere
ToZal ATV éea,%?,, = /080 X4 = 4#320 =
1000 SCEH/pSTY - Todald W Doae C p.324& 339 o
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER
w J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEiQ_
12177 AR(c) 28-1) A
]
2 Conp P TER FROGRAN) [ord L YSIS ZDENTIFICATION
3 V4
4
| CompuTEER PrROGEAMS Ussp:
6
! ProceAm NAME * DeBAGON Veesion: 05  Lever: oo
8 LiseARyY ReFepieNCE No, < NU-11S
9 B
10
" LompureR Buns =
12 , .
3l peceeam | Bunv = | Jos® | DATE | Desceiprion ®
14
S| Depacon |B2554c01| 3200 [1-7-87| ConTROL Boom , 200 scFH
6 \ ( bw —> conTROL Boom )
7 4219 |1-7-87| ConTROL RoOM, 200 SCFH
'8 (Dw —> TURB.BLDG. —> CA)
;: 5385 |1-8-87] ConTROL EOOM, 200 SCFH
0 :2' boz21 |1-8-87 [ 200 SCFH
23 5539 |1-8-87 oo SCFH
24 )
:: 5444 ||-8 -87 B00 SCFH
e7 5430 |1-8-87 4 00 SCFH
28
i: 7973 (1-9-87 Y 200 SCFH
:2' 4303 |1-7-87 EAB, . 200 SCFH
:: 539 |(1-8-87 2000 SCFH
>z 192 |l-8-87 4 000 SCFH
:; 5908 |/-8-87 Y 8000 ScFH
> 1192|/-8-87 LPZ | 4L SeFH. ;
40
o M bL4G|1-8-87 200 SCFH
| ! 4
| oy 6577 |1-8-87 2000 SCFH.
b283|)-8-87 4000 SCFH
:: §985 |1-8-87 Y 8ooo ScFH |






CARD COLWRIS
CARD HO.

¥

OQOUIG'NNH

b o
00

bt bt gt
SSUWUN

uuxxn PROGRAN —- DRAGON -~ NUllS.’ EV00-~- 4§/30/788 -~ uuNu¥

W% % % % w w CARD INMAGE OF IHPUT SUBUMITTED TO DRAGOM % % # # % % % % M

1 2 3 8 5 é ? 8 -

123'3567890123‘6567690123'156%89_0123‘;567090123Q5678901230567690123‘1567890123‘3567890

wxPOST-LOCA CONTROL ROQ! DOSES DUE TO 200 SCFH RELEASE
7 1010 1 1010 0.0 1.0 0.0 6.0 0.25 0.0 1.0

DRYRELL 2.8545 6.55-3 .
CONTROL ROOM 3.814+5 150 0.99 1500 0.99 1.0
, 3-b‘h0 9.1647 1.3448 1.9246 2.1148 1.8140 8.76+7 1.0947
1.93¢7 2.3247 3.9147 1.1047 2.3547 1.0546 §.5047 6.3847 .
T7.954¢7 5.5145 8.0646 1.9348 3.63+7 2.8947 1.69:8 1.6148
1l 1.0 1.0 1.0 1.01.29-3 1.0 0.0001
2 1.0 1.0 1.0 1.01.29-3 1.0 1.0
3 1.0 1.0 1.0 1.02.29-3 1.0 4.0
4 1.0 1.0 1.0 1.01.29-3 1.0 8.0
5 0.97 1.0 1.0 1.09.90-9% 1.0 28.0
é 0.91 1.0 1.0 1.03.37-a 1.0 96.0
7 0.72 1.0 1.0 1.09.92-5 1.0 720.0

12345678901230567690123356789012345678901238567690123456789012345676901234567890

CARD coLuimis

JB/A/’ (0959# 7‘?,/ “/ OB, Y

~LL/er D76

o-ev-g2 -(DS

/% &

«







"

uxxun PROGRAN = DRAGON  -- NU115.VERU>.LEV00-~ Q/30/86 -- uwnxn PAGE 1

’ % M % % % u o % w CARD INAGE OF INPUT SUBMITTED TO DRAGOH  » % » % % » % % # %
- : \
CARD' COLUINS 1 2 3 q 5 6 7 8 CARD coturgis ~
12345578901233567890123356769012335678901236567890123456789012345676901234567690 n-
CARD HO. N
. 1 w¥POST-LOCA CONTROL ROOH DOSES DUE TO 200 SCFH RELEASE THRU TURB BLUG N
2 7 ,1110111110 0.0 1.0 0.0 0.0 0.25 0.0 1.0 N
3 DRYHELL 2.85+5 6.55-3 !
4 TURBINE BLDG . 2.4746 5.068 Ay
e 5 CONTROL ROOH 3.01¢5 750 0.99 1500 0.99 1.0 3
6 3.0840 9.12847 1.3448 1.9248 2.1148 1.6148 8.7647 1.0947 A
7 1.93+7 2.3247 3.9147 1.1047 2.35+7 1.05+6 8.5047 6.3847 O
8 7.9507 5.5145 8.0646 1.93+48 3.63+7 2.4947 1.69¢8 1.6148 »
“ 9 1 1.0 1.0 1.0 . 1.0 1.01.29-3 1.0 0.0001 >B N -
10 2 1.0 1.0 1.0 1.0  1.01.29-3 1.0 1.0
11 3 1.0 1.0 1.0 1.0 1.01.29-3 1.0 6.0 0
12 8 1.0 1.0 1.0 1.0  1.01.29-3 1.0 8.0 & !
w 13 5 0.97 1.0 1.0 1.0 1.09.90-8 1.0 24.0 > &
18 6 0.91 1.0 1.0 1.0 1.03.37-8 1.0 96.0 0
15 7 0.72 1.0 1.0 1.0 1.09.92-5 1.0 720.0 % &
o 123456769012355678901234567689012335676901234567690123456789012345678901238567690 N ‘ .-
)
~
~
¢ W
&
&
- W -
\]
N N
9
~ A
= . i
- N
LY .
N
- ~
- -
. N -
o N .
. N -
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CARD COLUNS

CARD

a

v

m miumEswiwe wous

CONOUTEWN -

NO.

—- NU115.VERO5.LEV00-= G/30/86 —= wuwn#

wunnx PROGRAN --  DRAGOM

M % # % u % ww n CARD JHAGE OF INPUT SUBHITTED TO DRAGON

.

1 2 3 4 5 é 7 8
1235567689012345676901233567090123456789012385676890123456789012345478901234567890

wkPOST-LOCA CONTROL ROOM DOSES DUE TO 200 SCFH RELEASE THRU CONDENSER
7 110116 00 1.0 0.0 0.0 0.25 0.0 1.0

DRYHELL 2.854¢5 “6.55-3

CORDENSER 1.23486 5.85-2

CONTROL ROOH 3.8145 750 0.99 1500 0.99 1.0
3.0540 9.16847 1.3848 1.9240 2.1148 1.8148 8.76+7 1.0947 ¢

1.9347 2.32+47 3.9147 1.1047 2.3547 1.0546 8.5047 6.3847

7.9547 5.5145 8.0646 1.9348 3.6347 2.4947 1.69468 1.6148
1

1 1.0 s 1.0 .0 1.0 1.01.29-3 1.0 0.0001
2 1.0 1.0 1.0 1.0 1.01.29-3 1.0 1.0
3 1.0 1.0 1.0 1.0 1.01.29-3 1.0 6.0
8 1.0 1.0 1.0 1.0 1.01.29-3 1.0 8.0
5 0.97 1.0 1.0 1.0 1.09.90-4 1.0 4.0
é 0.91 1.0 1.0 1.0 1.03.37-§ 1.0 96.0
? 0.72 1.0 1.0 1.0 1.09.92-5 1.0 720.0

123‘1567690123‘?567890123'&567890123'!567890123‘!56769012345670901&3“567890123@567690

PAGE

CARD COLU®IS .

1

L8/i)1 PEEpPU C100%ENF s LY

-2 -(DMF-Lirzr 272

0—



o




AL 4

CARD CoLutmS
CARD RO. -

OO UHMNM

uunnn PROGRAM -~ DRAGON  -= HU115.VERO5.LEV00-- &/30/86 -- wuununn

nnunilnuncmnIMAGEOFIRE'UTSUBHITTEDTODRAGON ([ EEEEREEREXN]

1 2 3 L) 5 é ? 8
12355678901234567689012345676901238567689012335676901234567689012343567689012345467690

#xPOST-LOCA EAB DOSES DUE TO 2000 SCFH RELEASE THRU CONDENSER
1 1101 1 oool 0.0 1.0 0.0 0.0 0.25 0.0 1.0
DRYHELL 2.85+5 1.0
CONDENSER 1.2345 §.10-1
3.0840 9.184+47 1.30+48 1.9246 2.1148 1.8148 8.7647 1.0947
1.93¢7 2.3247 3.9147 1.2047 2.3547 1.05+6 8.5047 6.3047
7.95¢7 5.5145 8.0646 2.9348 3.6347 2.49+47 1.6948 1.6148
1l 7.07-2 1.0 . 1.90-8 1.0 2.0

1234956769012345676890123456769012335676901238567890123456769012335678901238567690

PAGE 1

.

CARD coLurmis

o2 -kesza ‘oW ©0Qg

bgso ‘o 300

tefal
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Ww-82-1>y3<5 -LLI\2)
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CARD COLUMS

CARD NO.

o

HOOVOODONOUNMEWN K

.
.

unumun PROGRAH -- DRAGON  ~- HUL15.VEROS5.LEV0O-— &/30/86 —- wuumun

% % % M uw w CARD INAGE OF INPUT SUBHITTED TO ORAGOH [ EEXNENN]

d 1l 2 3 q 5 é : 7 8
123456789012335567690123455878901230567890123856769012345678901234567069012335676890

#xPOST-LOCA LPZ ROOM DOSES DUE TO 2000 SCFH RELEASE THRU CONDENSER
4 1101 1 0001 0.0 1.0 0.0 0.0 0.25 0.0 1.0

DRYHELL 2.05+5 i 1.0
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