CORPORATON

January 11, 1980
File: 3-0-3-2-3

Mr. Harold R. Denton

Director

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Crystal River Unit 3
Docket No. 50-302
Operating Lizense No. DPR-72

Dear Mr. Denton:

This letter supplements Florida Power Corporation's letters of
October 17 and Novemser 17, 1979, concerning implementation of the
Short-term Lessons Learned Recommendations contained in NUREG-0578
by February 15, 1980, unless otherwise stated.

Information on system reliability for the Florida Subregion will
be provided by January 15, 1980, as requested in your January 4,
1980, letter.

Florida Power Corporation's Supp! .mental Response, Enclosure 1,
details the implementation of the Short-Term Lessons Learned
Recommendations. The various attachments provide supporting docu-
mentation as follows:

Attachment [ -- Information Required on the Subcooling Meter.
This provides detailed technical and analytical capabilities of
the subcooling meter.

tion of NRC Requirements. The explanation of how the saturation

Attachment Il -- Babcock & Wilcox Saturation Meter - Implementa-g‘l.‘cd
\$ To

meter meets the intent of the NRL recommendations for single fail-
ure criteria, testability, seismic criteria, and environmental

qualification, is identified. —fa(a/
oA\ i
sg\S 8001160 4 7¢

General Office 3201 Thiny-fourth Street South ¢ P O Box 14042 St Petersburg. Flonda 33733 ¢ 813—866-515!
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CORPORATION

General Office 3201 Thirty-fourth Street South ¢ P O Box 14042, St Petersburg. Florida 33733 e 813 866-5151

January 11, 1980
File: 3-0-3-a-3

Mr. Harold R. Denton

Dire.tor

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Crystal River Unit 3
Docket No. 50-302
Operating License No. DPR-72

Dear Mr. Denton:

This letter supplements Florida Power Corporation's letters of
Octob2r 17 and November 17, 1979, concerning implementation of the
Short-term Lessons Learned Recommendations contained in NUREG-0578
by February 15, 1980, unless otherwise stated.

Information on system reliability for the Florida Subregica will
be provided by January 15, 1980, as requested in your January 4,
1980, letter.

Florida Power Corporation's Supplemental Response, Enclosure 1,
details the implementation of the Short-Term Lessons Learned
Recommendations. The various attachments provide supporting docu-
mentation as follows:

Attachment I -- Information Required on the Subcooling Meter.
This provides detailed technical and analytical capabilities of
the subcooling meter.

Attachment Il -- Bab.ock & Wilcox Saturation Meter - Implementa-
tion of NRC Requirements. Tne explanation of how the saturation

meter meets the intent of the NRC recommendations for single fail-
ure criteria, testability, seismic criteria, and environmental
qualification, is identified.
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Mr. Harold. R. Denton Ps o 4O January 11, 1980

Attachment III -- Design Review of Plant Shielding and Environmen-
tal Qualification or Equipment for Spaces/Systems Which May be
Used 1in Post-accident Operations Outside Containment at
Crystal River Unit 3 Nuclear Generating Station. Tue review of
the post-accident radiation fields, based on guidelines provided
in Darrell G. Eisenhut's September 13, 1979, letter, and your
October 30, 1979, letter is summarized.

Attachment IV -- Venting Design Criteria. This is a summary of
the venting design criteria utilized in venting noncondensible
gases to aid in refilling the RCS and promoting natural circula-
tion flow for core cooling.

Attachment V -- AI-500, Conduct of Operations. This in-plant im-
plementing procedure 1dentifies the method of operation for the
Operations Staff.

Attachment VI -- Management Responsibility of Nuclear Shift Super-
visor. This directive emphasizes the primary management responsi-
bility of the Shift Supervisor and clearly establishes his command
duties.

Attachment VII -- AI-200, Organization and Responsibility. This
in-plant implementing procedure identifies the Crystal River
Unit 3 organization and responsibilities.

Attachment VIII -- Long-range Plan for Upgrading the On-site Tech-
nical Support Center. rreliminary facility plans are provided.

Based on system reliability considerations, and the necessary
equipment for implementation of Recommendation 2.1 3.a - Response
to Direct Indication of Power-operated Relief Va.ves and Safety
Valve Position for PWRs and BWRs, Florida Power (orporation will
implement the PORV and Safety Valve Position Indication modifica-
tion within 30 days of receipt of all equipment. The mounting
cabine*s are presently scheduled to be shipped from B&W to FPC ©n
February 22, 1980.

As a result, the required compliance and maintenance outages of
other FPC generating units will be scheduled in accordance with an
anticipated implementation deadline for this modification of late
March, 1980.
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Mr. Harold R. Denton Page Three January 11, 1980

Shculd any unforseen circumstances arise that preclude Florida
Power Corporation's implementation of the Short-term Lessons
Learned Recommendations are identified in this submittal, we will
inform you within 48 hours of the circumstances involved and any
changes in commitments.

Very truly yours,
FLORIDA POWER CORPORATION

Zf.4zs;7n¢44£
Dr. P. Y. Baynard
Manager
Nuclear Support Services
NUREG-0578(Txmt1Ltrl )DN-94

Attachments
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STATE (" FLORIDA
COUNTY OF PINELLAS

Dr. P. Y. Baynard states that she is .he Manager, Nuclear Support
Services, of Florida Power Corporation; that she is authorizec
on the part of said company to sign and file with ithe Nuclear
Regulatory Commission the information attached hereto; and that
all such statements made and matters set forth the'ein are true

and correct to the best of her knowledge, information, and belief.

7 7 (%r g% 7 saynard

Subscribed and sworn to before me, a Notary Public in and for the

State and County above named, this 11th day of January, 1980.

oS

Notary Public

Notary Public, State of Florida at Large,
My Commission Expires: August 8, 1683

CameronNotary 3(D12)
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FLORIDA POWER CORPORATION

RESPONSE TO NUREG-0578
SHORT-TERM RECOMMENDATIONS
FOR
CRYSTAL RIVER UNIT 3

Supplemental Response
January 11, 1980
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FLORIDA POWER CORPORATIGN'S RESPONS” TO NUREG-0578

Recommendation 2.1.1 Emergency Power Supply

Pressurizer Heater Emergency Power Supply

After further review of the NUREG-0578 recommendations and subsequent
clarification for Section 2.1.1, Florida Power Corporation has deter-
mined that the existing design satisfies the NUREG recommendations
with only one exception. This being that the transfer of the heaters
fran the normal power source to the emergency power source can not be
accomplished completely within the control room. This exception is
justified with the fact that after the accident, B&W has determined
that the operator has 2 hours to accomplish the connectmn of the pre-
selected pressurizer heaters of sufficient capacity (126 kW) to initi-
ate and maintainr natural circulation.

A procedure (EP-101, Unit Blackout) is available to the operators
which will allow the connection of the preselected heaters to the
Engineered Safeguards (Safety-related) Bus during a loss of offsite
power. This will be accomplished by utilizing the existing cross-tie
breakers and assuring that all nonessential loads are disconnected
from the respective buses. This method meets the intent of the NURE.
requirements with the exception that the manual transfer of heater
breakers is not entirely accomplished in the Control Room. Some of
the disconnections of the nonessential loads may have to be accom-
plished at the local power center. Load consideration i3 given in
this procedure, to prevent overloading a diesel generator.

Pressurizer Level and Pressurizer Relief and Block Valves Emergency
Power Supp!ies

The existing design satisfies the requirements of NUREG-0578 for the
power supplies for the Pressurizer Level Indicators and Pressurizer
Relief and Block Valves, as follows:

1. The motive and control components for the Relief Valve are pow-
ered from the on-site DC power system.

2. The motive and control components for the Block Valve are powered
from the AC emergeicy power supply (Engineered Safeguards Bus).

3. The pressurizer level indication instrument channels are powered
from the vital instrument buses (Inverters).

4, As noted in 1 and 2 above, the power for the Block Valve is sup-
plied from a different bus from that which supplies the Relief
Valve.

5. The motive and control power connections to the emer gency buses
are through safety-grade devices.
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6. The manual transfer of power from the normal power o the emer-
gency power is not applicable to the design. As .oted in 1
above, the Relief Valve is normally powered from the on-site DC
power system, therefore, no transfer is required. As noted in 2
above, the Block Valve is normally powered from the Engineered
Safeguards Bus, which is normally powered from an offsite source.
On a Loss of Offsite Fower Event, the Emergency Diesel Generators
will automatically pick up the Engineered Safeguards Bus and the
safety-related loads connected to it. This includes the
ES 3AB MCC, which feeds the Block Valve, therefore, a manual
transfer is not applicable.

Recommendation 2.1.2 PWR Reiief and Safety Valve Testing

By letter dated December 17, 1979, Mr. William J. Cahill, Jr., Chair-
man of the EPR! Safety and Analysis Task Force submitted "Program
Safety/Relief Valves and Systems," December 13, 1979.

Florida Power Corporation considers the program to be responsive to
the requirements presented in Section 2.1.2 of NUREG-0578. The EPRI
Program Plan provides for a completion of the essential portions of
the test program by July 1981. Florida Power Corporation will be par-
ticipating in the EPRI program to provide technical review and to sup-
ply plant specific data as required.

Recommendation 2.1.3.a Response to Direct Indication of Power-Operated
Relief Valve and Safety Valve Position for PWRs and BWRsS

In direct response to NUREG-0578, Item 2.1.3.a, Florida Power Corpora-
tion has purchased from Babcock & Wilcox a Valve Monitoring System.
This system incorporates acoustical monitoring techniques to provide
the reactor operator with indication of vaive open/closed position.
The equipment is very similar to the existing Loose Parts Monitoring
System supplied by Babcock & Wilcox. The engineering design for in-
stallation of this equipment is proceeding on an expedited basis to
meet the specified inservice date.

This design provides for two transducers mounted on each safety valve
and the PORV. Each of these transducers will be wired out of the con-
tainment to the PORV/Tgat monitoring cabinet, to be located in the
4160 V ESB SWGR Room. Within thic cabinet will be three channels (one
for each valve) of signal conditioning with local indication, alarm
(high an1 low), and selectable aidio monitor. Only one transducer
will be normally monitored on each valve. The other is manually se-
lectable for comparison of performance or in the event of transducer
failure. Each channel will also provide remote analog indication and
annunciator events recorder high alarmm functions. This analog indica-
tor for each channel will be mounted on the PSA section of the main
control board. A common annunciatcr window will be located on the ICS
section of the main control board. The events recorder will provite
CRT and hard copy indication of valves that actuate.

The valve monitoring Tgat cabinet will be powered fram a vital source
with all cable routing meeting seismic requirements. Seismic testing
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of equipment identical to that used in the Babcock & Wilcox Valve Mon-
itoring System has been performed. Environmental qualification of in-
containment equipment has been satisfied by similar equipment test and
survival of TMI-2 equipment.

The present equipment delivery schedule for the above-described modi-
ficatica will not permit camplete installation by February 15, 1980.
The accelerometers, which were manufactured by K. Devco, were received
on-site on Januar, . 1980. The visual indicators (edge meters) for
the main cco’rol board are being manufactured by Internaticenal Instru-
ments, and are presently scheduled to be shipped from Babcock & Wilcox
to Crystal River Unit 3 on January 25, 1980. The mounting cabinets
are being manifactured by Hoffman Engineering Company, and are pres-
ently scheduled to be shipped from Babcock & Wilcox to Crystal River
Unit 3 on February 22, 1980.

In accordance with Section III of the Commission's Show Cause Order
for Crystal River Unit 3, dated January 2, 1980, the above modifica-
tion to provide direct position irdication in the Control Room for the
PORV and safe:y valves at CR-3, will be completely installed within
30 days after receipt of all necessary equipment at CR-3. This in-
stallation will be completed no later than June 1, 1980. The install-
ation of this equipment will require a unit shutdown of approximately
10 days.

Recommendation 2.1.3.b Instrumentation for Inadequate Core Cooling

In responce to NUREG-0578, the Babcock & Wilcox Owners' Group has de-
veloped an extensive program for inadequate core cooling which has
been discussed with the Bulletins and Orders Task Force. In addition,
at the request of the Bulletins and Orders Task Force, the program has
been expanded beyond the requirements of NUREG-0578. The objectives
of this program are as follows:

1. Develop operating guidelines that will allow the reactor operator
to recognize and respond to conditions of inadequate core cooling
under the following conditions:

a. Power Operation with portions of the core in DNB.

b. Loss of RCS Inventory without the reactor coolant pumps
operating.

¢c. Loss of RCS Inventory with the reactor coolant punps
operating.

d. Loss of the Decay Heat Removal System and Loss of RCS Inven-
tory During Refueling Operations.

e. Loss of natural circulation due to loss of heat sink.
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2. Provide re_ommendaticns for any additional instrumentation re-
quired to indicate inadequate core ccoling under the conditions
listed above. Included with the recommendations will be:

a. A description of the functional design requirements for the
additional instrumentation.

b. A description of the Opera.ing Guidelines to be used with
the proposed equipment.

c. A description of the analyses used in developin? these
guidel ines.

de Installation schedules for additional instrumentation.

To-date, Operating Guidelines and supportive analyses are complete for
the following conditions within the scope of the Inadequate Core Cool-
ing Program:

1. Loss of RCS Inventory without the reactor coolant mps
operating.

2. Loss of RCS Inventory with the reactor coolant pumps operating.
3. Loss of natural circulation due to a loss of heat sink.

These guidelines and supportive analyses have been submitted to the
NRC by Florida Power Corporation in response to IE Bulletin 79-05C,
dated November 14, 1979. Florida Power Corporation has revised Plant
Procedures to incorperate these new guidelines and has implemented op-
erator training related to the inadequate .ore cooling. This activity
is complete.

Additional quidelines/support analyses for refueling operations have
been performed by Babcock & Wilcox and are presently being reviewed Dy
Florida Puwer Corporation. Copies of the B&W guidelines and suppor-
tive analyses will be submitted to the Bulletins and Orders Task
Force. Following our review, we will develop the necessary procedures
and implement operator training. This effort will be completed by
April 1, 1980.

On January 4, 1980, Florida Power Corporation received from B&W their
analyses and guideline recommendations for inadequate core cooling due
to DNB at power. As a result of these evaluations, no substantive
changes to existing ouperating procedures are necessary. The investi-
gations indicated that to obtain inadequate core cooling at power, the
operators would need to ignore numerous existing alamms or major non-
mechanistic damage to reactor internals needs to occur. Copies of
these analyses and guideline recommendations will be submitted to the
Bulletins and Orders Task Force.

Babcock & Wilcox is scheduled to submit to Florida Power Corporation a

final report containing recommendations for additional instrumentation
in late January, 1980. FPC will submit this information as soon as
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possible to you, following our review. Every effort will be made to
install this new instrumentation by January 1, 1981, subject to equip-
ment availablity and NRC review.

Subcooling Meter

In direct response to NUREG-0578, Item 2.1.3.b, Florida Power Corpora-
tion has purchased from Babcock & Wilcox two saturation meters and a
field change package to provide wide-range Tpgt input to these devic-
es; Teold wide-range is currently available. This meter was designed
by Babcock & Wilcox to monitor plant temperature and pressure and im-
plement, with hard wire logic, tr2 detemination of margin to satura-
ticn for present plant conditions and indicate this to the plant oper-
ator. The angineering design for installa.iun of this equipment is
p aceeding on an expedited basis to meet the specified inservice date.

T is design provides for two T meters to be mounted in the PORV/
Tsat monitoring cabinet that uﬁiﬁ be located in the 4160 V ESB SWGR
Room. Each meter will receive the following inputs:

4 hot leg temperature (2 per loop) 120°F to 920°F
2 RC pressure (1 per loop) 0 to 2500 psig

These signals will be taken from the Non-Nuclear instrumentation (NNI)
System, with individual buffers to preclude interaction between Tgat
meters or NNI/ICS. The temperature inputs are not qualified safety-
grade, however, they are reliable in that this NNI provides two vital
sources and signal cables are routed in seismic instrument trays.

Each meter will have a remote digital indicator/selector, mounted on
he PSA section of the main conlrol board, and a low margin to satura-
tion alarm to the annunciator events recorder. The low marg.n to sat-
uration alarms will light a common window on the PSA section of the
control board with CRT and hard copy events recorder identification of
loop indicating the condition. The digital indicator on the control
board will have a spring return selector switch such that cne meter is
normally looking at Loop A, and the other is looking at lLoop B, with
the capability to switch for checking performance and, in the event of
meter failure, the power to each meter will be from different vital
sources.

Attachments I and Il pruvide additional information concerning the de-
sign of the subcooling meters.

The Construction Work rackage has been izsued to the site for the Tg,t
Meter modification, and the equipment is on-sit2, with the exception
of the PORV/Tgat monitoring r>~inet (see Item 2.1.3.a).

Recommendation 2.1.4 Diverse Conts t Isolation

Florida Power Corporation, in its April 12, 1979 response to Item 6 of
IE Bulletin 79-05A, identified essential and nonessential systems with
regard to containment isolation and core cooling. Essential systems
were defined as those systems which are required for core conling
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capabilit, and, therefore, should not be isolated on automatic HPI ac-
tuation. For the valves listed in our April 12 response, which re-
ceive no ES signal and are ncrmally closed and remain closed following
the accident conditions, no further action is required.

The nonessential valves, listed in our response, which receive a con-
tainment isolation signal (4 psig RB pressure) will be provided with a
diverse containment isolation parameter with the iddition of an auto-
close isolation signal, based on automatic HPI actuation. These di-
verse containment isolation signals will satisfy safety-grade require-
ments and resetting of these signals shall not result in the automatic
loss of containment isolation.

The Construction Work Package was issued to the site on January 11,
1980. Installation of this modification will require approximately 4-
5 weeks, as it will be accamplished with the unit on-line. This modi-
fication will be installed and tested on or before February 15, 1980.

Recommendation 2.1.5.a Dedicated Penetrations for External Recombiners or
Post-Accident Purge Systems

The present CR-3 design has installed a redundant, dedicated, hydrogen
purge system. The CR-3 system uses two penetrations, dedicated to hy-
drogen purge only, which are sized consistent with the flow require-
ments of the purge system. The CR-3 purge system is single failure
proof. Therefore, we conclude that the existing hydrogen purge system
satisfies the requirements of Section 2.1.5.a of NUREG-0578.

The hydrogen purge system is described in Section 148 of the CR-3
FSAR and shown on Flow Diagram FD-302-722.

Recommendation 2.1.5.¢ Recombiner Procedure

CR-3 does not have a requirement for hydrogen recombiners as a design
basis for licensing. Therefore, this requirement does not apply to
CR"3 .

Recommendation 2.1.6.a Integrity of Systems Outside Containment Likely to
Contain Radioactive Material for ?WRs and BWRs

Prior to issuance of the NUREG-0578 requirements, FPC had a leak re-
duction pcogram implementea to satisfy the leakage rate requirement
identified in the CR-3 Technical Specifications. This program is de-
scribed and implemented by SP-317--RC System Water Inventory Baiance.
Since receipt of NUREG-0578, the CR-3 program has been expanded tu
meet these new requirements beyond the CR-3 Technical Specifications.

The present program includes the following systems:

1. RC Bleed Line
2. Waste Gas Disposal System
3. Decay Heat

4, Building Spray '1755 015
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6. High Pressure Injection
7. RCS Sample Lines.

This leak reduction program is descrived in SP-716--a.ple Line Leak
Rate Test, SP-412--.C’S and “ontainment Spray System Leak Rate Test,
SP-429--Waste Gas System Leak Rate Test, PT-108--Decay Heat Removal
and Reactor Building Spray System Leak Rate Test, and PT-1G.--RC Bleed
Line Leak Rate Test. Copies of these procedures were submitted on No-
vember 17, 1979, for your review, except for SP-716, which is being
written to include some additional sample lines in the program. A
copy of SP-716 is being written in place of SP-317 for this program,
and will be submitted as soon as it is issued. To-date, all of the
above systems have been leak tested except for the Decay Heat and
Buiiding Spray Systems and the Was.- Gas Storage Tanks. We are pres-
ently repairing leaks in the Decay Heat System at CR-3. Upon receipt
of parts to complete this e!fort and the leaks are repaired, the Decay
Heat and Building Spray Systems will be leak tested together. The
leak test of the Waste Gas Storage Tanks will require a 2-week outage,
and will be performed during our April, 1980, refueling outage. Re-
sults of these additional leak tests will be submitted upon completion
of this effort.

Recommendation 2.1.6.b Design Peview of Plant Shielding and Environmental
Qualifications of Equipment for Spaces/Systems Which May Be Used in Post-
accident Operation

Enclosed as Attachment [II is the GAI Report prepared for Florida
Power Corporation, entitled "Design Review of Plant Shielding and
Environmental Qualification of Equipment for Spaces/Systems Which May
Be Used 1in Post-accident Cperations Outside Containment at
Crystal River Unit 3 Nuclear Generat’ng Station". This Report, which
is under review by Florida Power Corporation, is being submitted in
response to the September 13, 1979, letter from Darrel G. Eisenhut,
requesting implementation of NUREG-0578, Item 2.1.6.b, and clarified
in Mr. Harold R. Denton's letter of October 30, 1979. Following our
review, ¢ny modifications to this report will be submitted as soon as
possible.

Recommendation 2.1.7.a Auto-Initiation of Auxiliary Feedwater System

This re.ommendation has been excluded from NUREG-0578 and will be ad-
4 cs>sed by the Bulletins and Orders Task Force.

Re :ommendation 2.1.7.b Auxiliary Feedwater Flow Indication to Steam
Ge rerators

1s Short-term Control Grade:

a. Emergency feedwater flow indication to each steam generator
satisfies the single failure criteria because there are ul-
trasonic f.ow indications on each steam generator with a
backup steam generator level indication on each steam
generator.
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b. The present ultrasonic flow indication channels are testable
by electronicaily verifying the zero and circuit fault con-
ditions for each unit.

c. The present emergency feedwater flow indicating devices are
powered from vital buses with a battery-backed inverter.

2. Long-termm Safety-Grade:

a. We are in the process of eviluating the present equipment
for upgrading to safety-grade, as well as evaluating other
alternate methods of emergency feedwater flow measurement.

s Other:

a. The short-term control grade flow indication channels satis-
fy the single failure criteria because each steam generator
has an ultrasonic flow indicator and steam generator level
indication.

b. Ultrasonic flow indicators were factory-calibrated as a
matched system (transducers and flow display computers) at
740 gpm and has an accuracy of about 2%.

Recommendation 2.1.8.a Improved Post-accident Sampling Capability

We are currently conducting a design and procedure review regarding
post-accident sampling at CR-3. Florida Power Corporation has hired
Applied Physics Technology (APT) and GAl to assist us with this ef-
fort. These reviews and a report describing the review and corrective
actions will be submitted to you as soon as possible, but no later
than Feburary 15, 1980.

Recommendation 2.1.8.b Increased Range of Radiation Monitors

We are presently developing interim procedures for the estimation of
high level accidential radioactive releases, if instrumentation goes
off-scale. Additional information concerning this effort will be sub-
mitted as soon as possible. We are utilizing APT and GAI for this
item also. Completion of this effort is scheduled for on or before
February 15, 1980.

Recnmmendation 2.1.8.¢ Improved In-Plant Iodine Instrumentation

CR-3 presently has six portable air samplers and procedures in place
for obtaining and determmining airborne iodine concentrations using
spectral analyses. Therefore, we currently satisfy the requirements
of this section.

Recommendation 2.1.9 Transient and Accident Analyses

Igsk Description Status
1. Small Break LOCA analysis and prepara- Complete LAY
tion of emergency procedure guidelines ] 753 Ul 7



2.

3.

4.

5.

Task Description Status

Implementation of Small Break LOCA Coaplete
emergency procedures and retraining
of operators

Analysis of inadequate core cooling See response to Rec-
and preparation of emergency procedure ommendation 2.1.3.b
guidelines

Implementation of emergency procedures See response to Rec-
and retraining related to inadequate ommendation 2.1.3.b

core cooling

Analysis of accidents and transients Late 1980
and preparation of emergency procedure
guidelines

Implementation of emergency procedures 6 months after guide-
and retraining related tc accidents lines established
and transients

Analysis of LOFT small break tests *

*By letter dated December 31, 1979, J. H. Taylor, Manager, Licensing,
Babcock & Wilcox, provided the "B&W LOFT L31 Pretest Prediction Report" to
the NRC Staff.

RCS Venting

Enclosed as Attachment IV, is the B&W Report, entitled "177 High Point
Vent Design Criteria”.

This P-~)rt provides the design criteria and other design input which
will be used by Florida Power Corporation and our A/E to complete the
design. Included are:

1.

2.
3.

4.

Venting System Design Criteria: This includes the requirement
that the vent piping and valving be sized (approximately 1/2")
such that failure of a line does not cause coolant loss in excess
of normal makeup system capacity. The actual sizing requirements
will be a direct function of the CR-3 actual makeup rate.

Venting System Schematic.

Vent Flow Rate Curves, showing mass and volume flow rates as a
function of system resistance, since the actual resistance will
be determined by the hardware installed.

Anchor Motions, Seismic Response Spectra, and Allowable Nozzle
Loads.
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The B&W requirements for installation of high point vents on the
Reactor Coolant System are summarized as follows:

1. Remotely operable high point vents are required at the top of
each hot leg and on toy of the pressurizer.

2. The vent line size (approximately 1/2") will be such that the
flow rate will be iess than the capacity of a makeup pump, thus
eliminating a LOCA analysis.

3. The discharge will be to the containment.

4, Each vent line will have two isolation valves powered from the
same IE power supply and operated remotely by separate switches.

The Design Criteria are such that a LOCA analysis is not required.
The criteria limit the size of the vent piping so normal makeup capa-
bility can accommodate the outflow of a break in the vent 1.nc. This
is consistent with the B&W position on breaks in instrument lines.

In addition to the two new high point reactor coolant vents, the gases
that accumulate in the pressurizer can be vented by use of the PORV
presently installed on the pressurizer. We do not propose to add a
remotely operated vent to the reactor head, since any accumulation of
gases sufficient to fill the reactor vessel voluse will be vented via
the hot leg vents, due to the free path available.

Florida Power Corporation is presently reviewing this B&W report, and
will, with the assist.nce of GAI, complete the final design of this
modification. This final design work will include the designation of
appropriate power supplies to the vent valves, piping routing, and
hydrogen gas concentration limits. Additional information concerning
the detailed design and schadule for procurement and installation will
be submitted as soon as possible.

Recommendation 2.2.1.a Shift Supervisor Responsibilties

The responsibilities of the Shift Supervisor have been defined in
Administrative Instruction AI-500, Conduct of Operations and Manage-
ment Directives. Copies of Al -£C0 and our Management Directive con-
cerning the Shift Supervisor are enclosed in Attachment V and VI, re-
spectively. Florida Power Corporation considers this item completed.

Recommendation 2.2.1.b Shift Technical Advisor

The on-shift Technical Ad :sor to the Shift Supervisor will be provid-
ed as follows: *

1. Short-term Plan:
By January 1, 1980, Shift Technical Advisors (STAs) are on-shift

to provide accident assessment. The compliment is provided by
current plant personnel who meet the requirements identified in
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pzragraphs A.1, 2, and 3 of Enclosure 2 of Darrel G. Eisenhut's
\attzr of September 13, 1979.

The Shift Technical Advisors are assigned for 24-hour periods,
are on the plant site, and will remain within 10 minutes of the
Control Center. The STAs will be in the Control Center for plan-
ned major plant evaliations. They are independent from supervi-
sion of the manipuiation of plant controls. In addition to per-
forming the function of the STA, they will be performing the
functions of their normal positions. To provide the operating
experience assessment function, contract personnel are located
on-site, dedicated to evaluation of plant operations for poten-
tial safety implications. The STAs and contract personnel will
provide feedback to one another, on a current basis, on the na-
ture and results of their assessments. This plan will be in ef-
fect until the necessary personnel can be hired and trained.

2. Long-term Plan:

Establish Nuclear Operations Technical Advisor positions to pro-
vide both the accident assessment and operating experience func-
tions. These Advisors would meet the intent of the requirements
iden-ified in Enclosure 2 of Darrel G. Eisenhut's Tletter of
September 13, 1979.

As of October 29, 1979, the Nuclear Operations Technical Advisor
positions were approved. The position descriptions are developed
and recruitment of perscnnel is underway. The Nuclear Operations
Technical Advisors will undergo training to bring them up to the
level of expertise required prior to being placed on-shift to
perform the STA function.

Recommendation 2.2.1.c Shift and Relief Turnover Procedures

The shift and relief turnover procedure; are defined in Enclosures 9,
10, and 11 of Administrative Instructions AI-500, Conduct of Opera-
tions (copy enclosed). Florida Power Corporation considers this item
completed.

Recommendation 2.2.2.a Control Room Access

Access to the CR-3 Control Room is handled in accordance with AI-500
and AI-200, Organization and Responsibility (Attachment VII). Florida
Power Corporation considers this item completed.

Recommendation 2.2.2.b On-Site Technical Support Center

A Technical Support Center (TSC) is established in the office building
located on the northwest corner of the turbine building. This is the
normal storage and retrieval area for those drawings and records de-
scribed in ANSI N45.2.9-1974. The TSC will provide assistance to the
operating personnel in evaluating the course of an incident or acci-
dent and will also be the designated point of contact with offsite
agencies (after activation), in providing advice on.the expected
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course of the c.cident. This area cannot be designated as the perma-
nent TSC, due to the requirement for the TSC to be habitable to the
same degree as the Control Room for postulated accident conditions.
The designated temporary location is habitable, provided with two con-
ference rooms, capable of supporting 15 - 20 assigned personnel. Por-
table monitoring equipment for measuring radiation levels in the TSC
is provided. Action level criteria (EM-102) have been developed to
define when protective measures (evacuation to the Control Room)
should be taken.

Dedicated telephone communications have been provided to allow relia-
ble communications between the TSC and Control Room, and the NRC.
Dedicated telephone communications will be provided between the TSC
and the Emergency Operations Center (EOC), once the EOC is estab-
lished, prior to mid-1980. In addition, nondedicated telephone lines
and interplant communication systems are available for udditional
communications.

Plant parameters necessary for assessment have been provided by a com-
puter printout, located in the TSC and paralleled with the control
room printer.

Plans for staffing the TSC duriny emergency situations, and for per-
forming this accident assessment function from the control room should
the TSC become uninhabitable, are developed and will be implemented by
January 18, 1980. These plars are covered by EM-102.

Attachment VIII to thi: letter provides Florida Power Corporation's
general long-range plant to upgrade the TSC at CR-3. Additional de-
tails will be submitted at a later date.

Recommendation 2.2.2.c On-site Operational Support Center

In order to provide an on-site assembly area where assigned support
personnel will report in the event of an accident or emergency situa-
tion the following actions have been taker by CR-3:

a. The north end of the shop facilities building, located northeast
of the control complex, has been designated as the Operational
Support Center (0SC). This choice of locations allows ready ac-
cess to the control complex and utilizes the existing controi
complex personnel radiation shielding to reduce potential radia-
tion exposures during accident conditions which require manning
of the 0SC.

b. The designated location is habitable and provided with washroom
and facilities to support 25 assigned personnel.

c. The interplant communication system is provided to allow communi-
cation between the 0SC, Control Room, and Technical Support
Center.

NUREG-0578(1/11/80 )DN-94
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ATTACHMENT I

INFORMATION REQUIRED ON THE SUBCOOLING METER

Display
» Normal-T-Tsat
Information Displayed (T-Tsat, Tsat, Press, etc.) Manual-P-Psat
Display Type (Analog, Digital, CRT) Digital
Continuous or On Demand Continuous
1/Loop A

Single or Redundant Display Redundant 1/Loop B
Location of Display Main Control Board
Alarms (include setpoints) T-Tsat (selectable)
Overall uncertaﬁ‘;y (°F, PSI) +4°F . --
Range of Display +4096
Qualifications (seismic, environmental, IEEE323) See Attachment
Calculator
Type (process computer, dedicated digital, or

analog calc.) Dedicated Digital
If process camputer is used specify availabilty

(% of time) -
Single or redundant calculators Single meter
Selection Logic (highest T., lowest press) Manual
Qualifications (seismic, environmental, IEEE323) See Attachment
Calculational Technique (Steam Tables, Functional

Fit, ranges) Steam Tables
Input
Temperature (RTD's or T/C's) RTD's
Temperature (number of sensors and locations) 8, 2R, Out/Loop*2Rx In/Locp

Qut 120°-190°

Range of temperature ctensors R
Ry In 50° to 650é

~ # ~
{ i



Uncertainty* of temperature sensors (°F at 1)

Qualifications (seismic, environmental, IEEE323)

Pressure (specify instrument used)

Pressure (number of sensors and locations)

Range of Pressure sansors

Uncertainty* of pressure sensors (PSI at 1)

Qualifications (seismic, environmental, IEEE323)

Backup Capability

£ :ilability of Temp & Press

Availability of Steam Tables, etc.
Training of operators

Procedures

Covered by
small break
operating
procedures &
training

See Attachment

RC-3A + 3B - PT3

2, one Ry Outlet/Loop

0-2500 psig

PT qualified to Engi-

neered safeguards
system requirements
described in the F3AR

Two meters, loop A&B,

with manual selection
opposite loop.

*ncertainties must address conditions of forced flow and natural

circulation.

NUREG-0578*(RevAtchl )DN-94

1755 02

TR e o e



ATTACHMENT I1.
BABCOCK & WILCOX SATURA,JOH METER - IMPLEMENTAS 10N

OF WRC REQUIREMENTS P‘u(ﬁ L@ Qﬂ'\g w

WWIN

The Saturation lbter. cesigned by B4M to meet the requirements of NUREG-
0578, accepts existing inputs of plant temperature and pressure, looks up ir
a rtored steam table the valuves of saturation teluu.tm and pressure and
determfnes mrgin to saturation conditions from present plant conditions. This
sargin is displayed to the power plant operator on 3 digital panel meter.
Saturation conditions are indicated by the meter displaying 2ero (00) margin.

Pegrees of superheat are displayed as a negative margin should temperature
axceed T .-

Method Of lglmutlon
A block diagram of BW's Saturation Neter is shown in figure 1. The vaiues
of Tout and P, fru the 1967 ASME steam tables have been stored in non-
wolatile suiumductor read only memory. Incoming analog pressure and tesperature
signals are converted to dlgtul signals using single chip analog to digital
(A/D) converters. The output or digital signal from the A/D converters addresses
s read only mesory in which the Saturation values from the steam tables are
stored. Thus, the incowing signals from the plant *look up® a Saturation Yalve
from a stored table. The current tesperature is then digitally subtracted from
. the value of Saturation tupénture to give 1 urqin and l’ 1s subtracted
from the current pressure to give P nrgln. Either P_ . Iirgin or Teae
mergin is displayed on a dlgital weter depending on operator selection.
Tt should be noted that BiN's fmplementation of the Saturation Meter does
‘a0t m a wicroporcessor or other programmable logic device. It {s implerented
with hard wired lpgic. The only *calculation” done 15 the sudbtraction to deterwine
~sargin. This is also done with hard wired logtc. .
Since the meter uses hard wired logic. its operation is easy to confim
that it is operating properly. In addition, every sigaal in the mater can be
tested as discussed further below. i
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Mi;n;e ul. th Requirements

’J@ U@Du@ U MU@ IV W\N

U—:‘:

In the regional NRC meeting in Atianta, Georgia, on September. 28, 1979,

édiscussions ware held concerning NRC requirements for iwl:nntation of
WUREG-0578, and particularly, the NRC definitfon of safety grade as related

to certain control room instrumentation such as the Saturaticn Meter. The

MRC requirements as stated in this seeting and B&N's response to meet these
is summarized below:

A.  NRC Requirement: Single Failure Proof

~The design of the Vs Neter considered the wost likely failure to be
Toss of the intermal clock. A circuit was {ncorporated which will detect
loss of the clock at the remote display and will biank the display.

-The capability was incorporated in the design to switch to alternate
foput sensors should a sensor fail. In addition, isolation resistors

in series with each input prevent a faflure in one input from affecting

R, YT il 4

<88 s recommending that redundant power sources be provided to the
Saturetion Meter. - — o - —

88 is recommending that redundant meters be fmstalled, or that operator
consultation of steam tables be used as redundancy.

RRC Requirement: System Shall be Testable

Since the B T"‘ Meter does not use a microcosputer or any other progran-

mable calculating wachine. Input signals siwply *look-up® saturation values
fn 2 read only memory, and margin is calculated in a hard wired logic

adder. A test display module s included in the equipment rack with each
'ut meter. The test module has a digital display which allows an operator
or technician to check every signal iutml to the meter. These include
the fnput temperatures anc pressures fn F and Pefq, the saturation %ssm
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anl the temperature that m input sigmls Took wp, and the urgin to
‘nt and margin to P sat ‘as deternined by the weter. Since the meter is

fuplemented with hard wired logic, there are no other intermediate answers
calculated intermal to the machine. Thus, the apabnlt.y to check every

sfgnal in the meter has been provided.
Qualification - Seiswic

A shaker test was performed on the Saturation Meter. Eac* circuft board
was instrumented with an accelerometer and the entire assembly was
excited at a level of 1 g, sinusoidal. The frequency of excitation was
ncreased from S Hz to 33 Hz at a rate of 1 octave per minute to search
for resonances. MNone were found. The excitation wes held at 33 Hz for

S winutes. The assembly was then excited at 10 g peak acceleration
at 20 Kz for 5 minutes duration.

Mo damage was done to the meter, and testing subsequent to the shaker
test confirmed that it functioned properly.

D. Qualification - Environmoental

Redfation - The T, meter was designed to actept faput from existing
p‘uc instnnenutlon. Qunificulon of these {nstriments to iE

- vequirements mcluding radi'atton has already been performed. The equipwent

supplied by B&W is for installation in an electronfc equipment room and the

' | 755 027
‘control room. WMo radiation testing has been performed. 17 55 0

Tesperature - 109 “ircuitry in the T uter bas been tested to 60°C
with results as shown in figure 2. An error analysfs performed using worst
case errors in the analeg circuitry plus quantitation errors in the digital

circuitry showed a worst case error of 30°F. That fs, the value of T_,,

LN/ L
UU ‘JU U\ ,.aLlJu Ul
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N ln?}ﬂm.j - L.

il"" \M \ \JUu u-—‘
PUURN

U\n \—“U

mrgin ﬂspuyéd to the operator could be in error 34’( from a value

he wuld obtain by looking up ‘ut for the indicated control room pressure
and subtracting the indicated temperature.

* For the digital circuftry all components used are rated at 60°C or

higher.

Hmitity - Ro humidity tests were perforwed. AY1 components used are

bermetically sealed. Specific care was taken fn the design of the meter

@ eliminate components such as carbon resfstors whose values are sensitive

to hmidity The only resistors used are used for digital logic pull
Wp where exact values are not critical.

1755 028
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DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL QUALIFICATION
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1.0 INTRODUCTION

This report has been prepared in response to the September 13, 1979, let:'r
from Darrel G. Eisenhut of the NRC to all operating nuclear power plants.
This letter presented an implementation schedule for the recommendations
presented in "TMI-2 Lessons Learned Task Force Status Report and Short-Term
Recommendations” (uﬁnzc-os7a). The requirements defined in the September
13th letter were subsequently clarified in a letter from Harold R. Denton
to all operating nuclear power plants dated October 30, 1979.

Among the requiremerts defined in the two NRC letters is a review to
determine whether post-accident radiation fields unduly limit personnel
access to areas necessary for mitigation of or recovery from an accident
or unduly degrade the proper operation of safety equipment. Corrective
actions for problems identified as a result of the review are also to be
determined. This report presents the results of such a review for the

Crystal River Unit 3 Nuclear Generating Station.
The review was based on the following guidelines:

a) The post accident dose rate in areas requiring continuous occupancy

should not exceed 15 mr/hr.
b) The post accident dose rate in areas which do not require continuous
occupancy should be such that the dose to an individual during a required

access period is less than 5 Rem who': body or its equivalent.

¢) The integrated dose to safety equipment should be less than the dose that
the equipment has been qualified for.

d) The minimum radioactive term used in the evaluation should be equivalent

to the source terms recommended in Regulatory Guides 1.3 and 1.4.
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2.0 SWL™ARY

Reviews have been performed of: a) the areas requiring access for post-
accident operations; and b) the radiation qualification of safety equipment
outside containment.

The areas identified as requiring access are:

nuclear sample room

hydrogen purge equipment

containment air monitor RM-A6

diesel generator room

radiocactive waste disposal contrcl board
control room

radiochemistry laboratory

count room

Considerations associated with the nuclear sample room, radiochemistry
laboratory, and count room are addressed in the response to NRC Lessons
Learned Task Force Short Term Recommendation 2.1.8.a (Improved Post-
Accident Sampling Capability). The evaluations performed for the other
areas indicate that with the exception of the radioactive waste disposal
control board access is possible for the estimated occupancy. The
radiocactive waste disposal control board will he moved to a low radiation

area to assure access to it,

An additional result of the review is that certain modifications are planned
which will make it unnecessary to have post-accident access to certain
areas. These modifications include:

o Changing valves DHV-7, 8, 39 and 40 to motor operated valves.

o ‘Addin. a motor operated bypass valve for the Makeup and Purification

1755 (31
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It is not possible to reach conclusions as to the acceptablility of the
integrated doses calculated during the review of the radiation qualification
of safety equipment. This is due to rhe lack of available data on:

1) qualification doses; and 2) the period of time post accident that safety
equipment must be functional. Work is continuing to resolve these concerns.
The period of time post accident that each item of safety equipment must

be functional will be defined making it possible to calculate an integrated
dose for the time period appropriate for the function of the equipment.
These doses will then be comparad to qualification doses where available.
For safety equipmert with no available qualification data, the feasibility
of developing the data or prosiding apprepriate dose mitigating measures
(shielding, equipment relocation, etc.) will be pursued.
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3.0 METHODS
3.1 SOURCE TERMS

The activity assumed for liquid source term calculation is based on 100% of
the noble gas inventory, 50% of the halogen core inventory and 1% of all
other nuclides in the core inventory. The activity assumed for gaseous
source term calculation is based on 100X of the noble gas core inventory
and 252 of the halogen éorc inventory.

Two liquid source terms were used in the evaluation. For systems which
contain post accident recirculation fluid, the source term was based on
diluting the liquid inventory discussed in the previous paragraph with the
expected volume of fluid in the bottom of the reactor building post accident.
For systems which can contain fluid from the reactor coolant system but

do not take suction on the recirculation sump, the source term was based

on (illuting the liquid inventory discussed in the previous paragraph with

the volume of fluid in the reactor coolant system.

Gaseous source terms were determined for containment and for the waste
gas system. The containment airborne source term was based on diluting
the gaseous inventory discussed previously with the air contained in the
containment free volume. The waste gas system source term was determined
by taking 100% of the noble gases and 502 of the halogens in the makeup
tank, assuming it to be full of reactor coolant as discussed above, and

diluting that inventory in one-half the makeup tank volume.

Table 3-1 presents the inventories and source terms discussed above for the
time period immediately after the postulated accident (T=0). For other
time periods, the decay parameters given in Refs. 1 and 2 were used to

adjust the source terms for radioactive decay.
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3.2 CALCULATION OF DOSE RATES

3'3

Dose rates for the areas of interest in this review were calculated by
determining the potential contributing sources at a representative
location. The appéoprtltc source term data for these sources was selected
from Table 3-1 and adjusted for ducay as required. The dose rate at the
representative location was used as the general area dose rate. Both

the SDC Code (Ref. 3) and the Gilbert/Commonwealth develored SPOT1 Code
were used in performing the dose rate calculations. The SPOT! Code uses
the methodology originally presented by Ono and Tsuruo (Ref. &) and
developed by Shure and Wallace (Ref. 5). Energy groups required as input
to the codes were determined usinpg the gamma ray energy and intensity
cata in Refs. 1 and 2 for the nuclides in Table 3-1.

CALCULATION OF DOSES TO PERSONNEL DURING POST ACCIDENT ACCESS TO VITAL AREAS

Personnel doses received in performing a given operation in a given vital
area are calculated as the sum of the doses received during travel to and
from the vital area and the dose received while performing the given
operation in the vital area.

The doses received during travel are determined by calculating dose rates
at selected locations (or at a single location if the dose rate along the
travel route is relatively uniform) along the travel route using the
methodolugy discussed in Section 3.2. and multiplying the dose rates hy
The appropriate travel time for each selected location along the travel
route.

Doses received whi.e performing a given operation are determined by multiplying
the dose rate for the given area by the rime required to perform the operation.
Dose rates for the given vital area are determined using the methodology
discussed in Section 3.2.
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3.4 CALCULATION OF INTEGRATED DOSES TO SAFETY EQUIPMENT

The in' :grated dose to a given item of safety equipment is determined by
integrating the dose rate appropriate for the given item over the time
period that it is required to be available to perform its safety function.
Dose rates are calculated using the methodology disucssed in Section 3.2.

.
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Table 3-1

Shielding Source Terms (T=0)

quuld(l) G.cQOul(z) Contaiument Containment
Source Source Suamp Reactor Coolant Airborne Waste Cas
Activity Activity Concentration Concentration Concentration Concentratioen

Isotope (Ci) (Ci) (uCi/cc) (uCi/cc) (uCi/cc) (uCi/cc)
Bu-84 7.85 + 6 3.93 + 6 4.24 + 3 2.4 + 4 6.94 + 1 2.44 + 4
Kr-83m 9.25 + 6 9.25 + 6 4.99 + 3 2.87 + 4 1.63 + 2 5.74 + &
Kr-85m &:19 + 7 2:19 + 7 1.18 + & 6.79 + 4 3.87 + 2 1.33 + 5
Kr-85 5.30 + 5 5.30 + 5 2.86 + 2 1.64 + 3 9.36 + 0 2.3 + 3
Kr-87 4.00 + 7 4.00 + 7 2.16 + &4 1.24 + 5 7.06 + 2 2.48 + 5
Kr-88 5.60 + 7 5.60 + 7 3.02 + 4 1:74 + 5 9.89 + 2 3.48 + 5
Rb-88 5.64 + 5 - 3.04 + 2 1.75 + 3 - -
Sr-89 7.42 + 5 - 4.00 + 2 2:30 + 3 - -
Sr-90 3.99 + 4 - 2.15 + 1 1.24 + 2 - -
Sc-91 9.72 + 5 - $.25 + 2 3.01 + 3 - -
Sr-92 9.50 + 5 - $:13 % 2 2.94 + 3 - -
Y-90 3.96 + 4 - 2,16 + 1 23 % 2 - -
Y-91 9.85+5 - $.32 % 2 3.05 + 3 - -
Mo-99 1.28 + 6 - 6.91 + 2 3.97 + 3 - -
Ru-106 2.29 + 5 - 1.24 + 2 7.10 + 2 - -
Xe-131m 4.38 + 5 4.38 + 5 2:.36 + 2 1.36 + 3 7.73 ¢+ 0 2.72 + 3
Xe-133m 3.07 + 6 3.07 + 6 1.66 + 3 9.51 + 3 $.42 + } 1.91 + 4
Xe-133 1.27 + 8 1.27 + 8 6.85 + 4 3.93 + 5 2.26 + ) 7.87 +5
Xe~-135m 3.26 + 1 3.26 + 7 1.76 + 4 DL+ 5 $5:76.% 2 2.02 + 5
Xe-135 2.09 + 7 2.09 + 7 1.13 + 4 h.UB + 4 3.69 + 2 1.29 + 5
Xe-138 1.17 + 8 1.17 + 8 6.31 + 4 3.6 ¢+ 5 2.0 + ) 7.26 %+ 5

e —
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(1) (2)

Liquid Gaseous Containment Containment
Source Source Sump Reactor Coolant Airborne Waste Gas
Activicy Activicy ~oncentration Concentration Concentration Concentration

Isotope (Ci) (ci) (uCi/cc) (uCi/ce) (uCi/cc) (uCi/cc)
I-131 368+ 7 1.84 + 7 1.99 + & 1.44 + 5 3.2 + 2 1,14 + 5
1-132 4.31 + 7 2.16 + 7 2.33 + 4 1.34 + 5 3.81 + 2 1.34 + 5
1-133 6.40 + 7 3.20 + 7 3.45 + 4 1.98 + 5 5.65 + 2 1.98 + 5
I-134 8.00 + 7 4.00 + 7 4.32 + 4 2.48 + 5 7.96 + 2 2.48 + 5
1-135 6.35 + 7 3.18 + 7 3.43 + 4 1.97 + 5 5.62 + 2 1.98 + 5
Cs-134 1.27 + & - 6.85 + 0 3.93 + 1 - : -
Cs-136 8.02 + 3 - 4.33 + 0 2.48 + 1 - -
Cs-137 4.99 + 4 - 2.69 +1 1.5% + 2 - -
Cs-138 1.23 + 6 - 6.64 + 2 1.81 +3 - -
Ba-137m 4.67 + 4 - 2.52+ 1 1.45 + 2 - -
Ba-140 1.25 + 6 - 6.75 + 2 3.87 + 3 - -
La-140 1.27 + 6 - 6.85 + 2 393+ ) - -
Ce-144 7.50 + 5 - 4.05 + 2 2.32 + 3 - -
Cr-51 - - 9.06 - 4 5.20 - 3 - -
Mn-54 - - 1.01 - & 5.80 - 4 - -
Mn-56 - - 2.96 - ) 1.70 - 2 - -
Fe-59 - - 1.01 - & 5.80 - & - -
Co-58 - - $.23 - 3 3.00 - 2 - -
Co-60 - - 6.97 - & 4.00 - 3 - -
2r-95 - - 8.71 - 5 5.00 - & - -

(1) Based on 1003 noole gas core inventory, 50% halogen core inventory, and 1% of all others core inventory.

(2) Based on 1007 noble gas core inventory and 25% halogen core inventory.



4.0 REVIEW OF AREAS REQUIRING ACCESS FO® .uUST- .. !DENT OPERATIONS

A review has been performed to °  ,~ify areas requiring acc.ss for post-
;ccidcnt operat ne. Dose ev. .uations for the required access to these
arees were performed, and the results are documented below.

An additional result of the review is that certain modifications are planned
which will make it unnecessary to have post-accident access to certain

areas. These modifications include:
a) Changing valves DHV-7, 8, 39, and 40 to motor operated valves.

b) Adding a motor operated bypass valve for the Makeup and Purification
System prefilter.

4.1 AREA A

Area A is the designation for the nuclear sample room located on the 95' elevation
of the auxiliary building (see Figure 4-1). For the evaluations associated with
this area, refer to the responses for NRC Lessons Learned Task Force Short

Term Recommendation 2.1.8.a (Improved Post-Accident Sampling Capability).
4.2 AREAS B AND C

Areas B and C are the general location of the hydrogen purge equipment
which could be used for controlling hydrogen buildup in containment. These
areas are located on the 119' elevation of the Intermediate Building

(see Figure 4-2). Access could be required 48 hours post-accident to

line up and monitor hydrogen purge equipment.
-

fhc estimated cccupancy requirements to perform the necessary operations is
10 minutes. The activity inside containment is the predominant source of
direct radiation for these areas. The dose rates at T=48 hours are estimated

to be 350 rem/hr and 10 mrem/hr for Areas B and C, respectively. The
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resulting doses are 60 and 2 mrem, respectively. Access to Areas h and C
is via Travel Route 1 shown on fable 4~1. The dose for this travel route
is negligible. Thke tctal doses for the required access to these areas

is within the guidelines discussed in Section 1.0.

4.3 AREA D

Area D is the general location of containment air monitor RM-A6. For
the evaluations associated with this area refer to the response for NRC
Lessons Learned Task Force Short Term Recommendation 2.1.8.a (Improved
Post-Accident Sampling Capability).

4.4 AREA E

Area E as identified on Figure 4-2 is the diesel generator room. Continuous
access to this area following an accident would be required if offsite

power is lost. Access to Area E is via Travel Route 2 presented on

Table 4-1. The dose rate in the diesel generator room from direct radiqtion
following an accident is negligible. The dose for Travel Route 2 is also

negligible. Area E could thus be continuously occupied if required.
4.5 RADIOACTIVE WASTE DISPOSAL CONTROL BOARD

The radioactive waste disposal control board is presently located on the
95' elevation of the auxiliary building. Access to operate waste systems
post-accident is required. This access will be provided by relocating the

control board to a low radiation area.
4.6 CONTROL ROOM

The control room is located on the 145' elevation of the control complex.
Continuous and immediate access is required post accident. Access to the
control complex is via Travel Route 3 shown on Table 4-1. The dose rate
in the control room from direct radiation from containment is estimated to
ba 11 mr/hr at /=0. The dose for Travel Route 2 is negligible. These
values would thus allow continuous occupancy of the control room.
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4.7 RADIOCHEMISTRY LABORATORY AND COUNT ROOM

The radiochemistry laboratory and count room are locatud on the 95' elevation
of the control comple:i. Access is required for analysis of nuclear samples.
Access is via Travel Route 3 shown on Table 4~1. The dose rate in these areas
from sources other than those associated with sampling is negligible. The
dose for Travel Route 3 is also negligible. For the evaluation of the sources
associated with sampling refer to the response for NRC Lessons Learned Task
Force Short Term Recommendation 2.1.8.a (Improved Post-Accident Sampling
Capability).



Travel Route

TABLE 4~-1

Travel Routes

Description

From the control (vom in the control complex at
elevation 145 down to elevation 124 and north into
the turbine building, down to elevation 119

and west in the turbine buildint to access the

intermediate building at elevation 119.

Access from the southeast corner of the auxiliary
building.

Access from office building to turbine building

to control complex.
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5.0 REVIEW OF RADIATION QUALIFICATION OF SAFETY EQUIPMENT

Table 5-1 identifies the approximate location of the safety equipment
considered in the review. The table also presents the radiation sensitive
materials in each item and the integrated dose calculated for the

six month period following the accident at th> given location.

Table 5-2 lists the radiation sensitive materials identified in Table 5-1
and radiation damage information for the stated reference materials of

similar composition.

It is not possible to reach conclusions as to the acceprability of the
integrated doses calculated during the review of the radiation qualification
of safety equipment. This is due to the lack of available data on:

1) qualification doses; 2) the period of time post accident that safety

equipment must be functional.
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Calculated
integrated
Identification il location _____ Dose (6 womn)
Equipsent Name Number Building Eievation _ Colums RADS  Madiation Sensitive Material
MUV 23/24 MCC Aux 95 30470 5.3+ 5
MUV 25/26 MCC Aux 95 30471 S ER
Sample Room Interm 95 304/H 5.3+ )
MUP Pump Filter (2) HU-FLIA, B Ethyl-PPRO Seals, Epoxy lupreg
Cellulose Fib. File.
Seal Return Cooler (2) MU-HE2A, B Aux 19 /™ 1.528 + &
Makeup Pump (3) MU-P1A,B,C Aux 95 303/3.% 1.475 + 5
Letdown Cooler Isolstion Valve MU-V4SF Aux 95 304/K 3.687 + & 31 6tAsbescos Gasker, JCIBTICR
Packing
Letdown Cooler Shutoff Valve MU-V50F Aux 19 304/L 1.83 + & Evalpak 187-1X Packing + Pist
Bypass Control Valve to MUDIII-1A MU-V1 96 Aux 119 305/0 1.144 + 6 Asbestos
MU-FL2B Inlet Isolation Valve MU-V2435 Aux 119 305/m 1.373 ~ ¢ Asbestos + Pist
MU-FL2B Discharge Isolation Valve MU-V244 Aux 19 305/ 1.373 . & Asbestos + Pist
Cation Demin Cross Tie Isolation Valve MU-V144 Aux 119 304/N 8./28 ¢+ 5 Asbestos + Pist
Bypass Isolation Valve to MU-F MU-V126 Aux 119 304/M 8.728 + 5 Asbestos + Pist
1solation Valve to MU-F MU-V116F Aux 119 04/L 1.835 + 6 JC-187-1-CR Asbestos Packing,
§/5 316 + Asb Gask, Rubber Pist
G o
Deminerslizer to Bleed Holdup MU-V112F Aux 119 0L/ 8.728 + Ethylene Propylene, Asbestos, TFE,
SAE P-3 Felt
Purification MU lnlet to MU-F2B MU-V9iF Aux 119 303/L 1.144 + & JC-187-1-CK Asbestos Pachking,
§/5 316 + Asb Cask, Rubb.+ Pist.
Croom
MU Filter Bypass to MU-TI MU-V100 Aux 119 303/L 1.144 + 6 JC-187-1-CR Asbestos Packing,
$/5 316 + Asb. Cask, Rubb.+Pist.
Seal Return Isoletion Valve MU-V3ST Aux 19 302/L 1.528 + 5 JC-187-1-CR Asbestos Packing,
S$/S 316 + Asb. Gask, Rubb.+ Pist
MU-T1 lsolation Valve MU-Vb4 Aux 95 J0z/L 5.299 + 5 Braided Asbestos Packing + Oper.
MUP Suction Isolation Valve (4) MU-V68,69,62,63 Aux 95 304/3,L 3687 + 6 Asbestos Packing
MUP Discharge Stop Check Valve (3) MU-V2,6,1) Aux 95 ALK, 1687 + 6 Asbestos Packing
MUP Discharge Isolation Valve (4) MU-V3,4,8,9 Aux 95 304/L,K, 0 3687 + & Braided Asbestos Packing JG-187
HP1 Control Valve (&) MU-V23F, 24F , 25F , 26F Aux 95 3J04/K,L 1687 + & 316 + Asbestos Gasketr, JCIS7ICK
Packing
RC Pump Seal Control Valve MU-VI6F Aux 95 304 /x 1687 + ¢ TFE Packing, Nitrile Diaph.
MUP Bypass Control Valve MU-V17 Aux 995 304/ 3.687 + & Bratded Asbestos Packing JC-187,
$5316 + Asbestos Gask
RC Pump Seal lsolation Valve MU-VIBF Aux 119 305/w 1.373 + & 316 ¢+ Asbestos GCasker, JCIBICR
Packing
Seal Injection Bypass Valve MU-V4L52 Aux 95 JOS/N 1.144 ¢ 5 Bratded Asbestos Packing JC-187,
$5316 + Asbestos
KB Spray Pump (2) F-PIAB Aux 75 J05/8.0 1.3 v+ Garlock #7022 Gasket, A-108 +
Rubber Seal
RB Spray Pump lsolation Valve (2) BS-V16F,17F Aux 75 05/P,0  1.313+ & JC-187-1-CR Asbes s Pack, $/5316
+ASE Gask, Koo Gr o
KB Spray Header lsolacion Valve (2) BS-V.i &F Aux 95 305/N 1.066 + 5 Asbestos Packing A -187-1-CR
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Equipment Name

BS-T2 lsolation Valve 2)

Aux. Bldg. Afr Hendlivg Cooling Coil (2)

KB Spray Pump Cooling Cotl (2)

PE Closed Cycle Heat Exchanger (2)
DH CC Cooling Pump (2)

DM Heat Exchanger [(84]

DR Pusp (2)

MUP Cooling Coil Pump (2)

DH Seswater Cooling Coll Pump (2)

pemin Water to DHCC Surge 2)
DHCC Tank Isolstion Valve
Pump lsolation Valve (&)
DH Air Unit Inlet Isolation Valve (2)
DH Alr Unit Diccharge 1solation Valve
2)
DH CC Heat Exchanger )
MUP Pump Motor (2)
DH Shutoff Valve (2)
KB Spray Fump Inlet lsolation Valve ()
RB Spray Pump Stuffing Box Bearing (2)

KB Spray Pump Discharge 1solation Valve
NCH Pump Inlet Isolation valee (2)

DCH Heat Exchanger Inlet I1solation Valve

)
DCH Cooler Control Valve (2)

pC) Jeat Excjamger Discharge Isclatio
Valve (2)
DCH Cooler Control Valve (2)

Low Pressure Injection Isolation Valve

Q)

DH Discharge Crosstie )
DH Pump Discharge

ldentification

Numb et

BS-VI6F, 37F

AH-HEJOA, B
BU-PIA,B

DC-HELA,B
DC-PIA,B
DH-HELA,B
DH-PIAB
MU-PIA,C
RW-P3IAB

DGv-10,12

Dev-1,2,3,4
DpC-v31,32

DC-v3z, 38
pC-V13,14,15,16
pc-v21,22
DC-V4), 44
DC-v27,28
pCc-vi15,117

De-vi3
DC-v29,30

DH-VSF, 6F

pH-v?,8
DR-VI2

TABLE 5-1 (Comnt.)

Building El

Aux

Aux
Aux

Aux

Aux
Aux

Aux
Aux

Aux

Location
evation

75

9
75

95
95
75
75
95
95

L2

9
95

95
95
95
9
5
75

5
”»

75
75

75
5

9

95
95

Column

305/¥

303/J.K
30/P %

306/5

306/5,T
306/T

306/T
305/7
304/3,K
/e
305/8,0
305/8,0

305/8
305/Q

J04/R
304, 306/R

304, 305/R
304, 305/R

305, 306/N

305/0
306/P

Calculated
Integrated
Dose (6 won)

RADS

1.373 +

)
1.373 +

)
)
1.373
1.313
1.475
5.299

- e
s

m

1)
)

)
)
1.373
5.299
1.373
1.3

- e

1.3713
1.373

- -
oo o oo

1.373 +
1.373 +

1.373 +
1.373 ¢+

1,144 +

2.709 +
5.299 ¢

L]

L)

oo

>~

Radiation Sensitive Material

JC-187-1-CR Asbestos Pack,
$/S 316 + Asb Gask, Rubber
Croms

Red Rubber or Neoprone Gaskets
1/16" Tack

Red Rubber o1 Neopreoe Gaskets
L/16" Tack

1/8" Tack Neoprene Gaskets

Garlock 7021 Gaskets, Carbon Bush-
ings (Cutless Rubber) O-King
BunaN, Crane Superseal 1

TFE Packing, Nitrile Diapht am

Buna N (Mycar) Seat and Seals
JC-187-1 Asbestos Packing

Asbestos

Buna N (Hycar) Seal and Seals

Ashestos Packing

Braided Ashestos Packing - Jc-187

JC-187-1 Asbestos Packing

Braided Asbestos Packing Jc-187,
$/S 316 + Asbestos

Asbestos

JC-187-1 Asbestos Packing

Buns N (Hycar) Seat and Seals
Carbon Filled TFE Bushings, TFE
Packing, Nitrile Diaph.

Buna N (Hycar) Seat and Sesls
Carbon Filled TFE Bushings, 1FE
Packing, Nitrile Diaph.

316 + Asbestos Gasket, JCI87ICK
Packing

JC-187 1 Asbestos Packing
JC-187-1-CR Asbestos Pack, /5 36
4 Asb Gask, Rubber Gromm Motor
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Equipmeat Name

DH Beat Exchanger
Pump Discharge Isolation Valve

DR Pump Suctiom to oH-T1 lsolation (2)
D Pusp Isolation Valve 2)
¥ Contsioment Isolatios

KB Sump to DM Pump 1solation (2)

DH Exchanger Discharge Isolatien (2)
DH Pressurizer Spray Isolation

KB Vent Beader Isolation Valve

Waste Gas Decay Tank to Recycle Valves

(8}

WG DT Outlet Valve to Vent System (3)
VG Surge Tank Bypass 1solacion

WG Surge Tank Inlet Isolation

WG Surge Tank Outlet Isoiation

WG Compressor Control Valve
WGC Suction Isclation Valve )

Borated Water Tank Level Trans
Makeup Tenk Level Traus

KC Letdown Momitor

KB Alr Sample

NeOH Tank Lev 1 Trans.

Gas Decay Teok Level Trans.

ldentification

_Nusber

DE-VIA4
DH-V106

D~V I4F, 35F
DH-VI9F  4OF
DH-V&1F

DH-VA2F 43F

DE-V110,111
DH-v9l
WD-V405

WD-V 393,394,395

WD V636,437,438

WD-V3I82

WD-V380

WD-V381

WD-VébSF
WD- V386,385

DH-7,37-LT
MU-14-LT
R4-1-01
RM-A-06
BS-5-L7
wD-16,17,18-LT

TABLE 5-1 (Comt.)

Aux "%
Aux 95
Aux 5
Aux 9
Aux 9
Aux s
Aux . %
Aux 119
Aux 119
Aux 9
Aux 9
Aux "
Aux 9%
Aux s
Aux 9
Aux 95
Yard 119
Aux 119
Aux
Aux 119
Yard 1
Aux 95

305/0
05/%

305/M,8

304/¥
305/%
305/8

303/¢

o3/r

303/P

303/7

303/¥

303/¢
303/¢

e
302/L

305/m
b 100 4
o2/v

Calculated
Integrated
Dose (6 mon)

RADS

1.373 ¢+ &
5.299 ¢+ &

1.3713 + 6

2.709 +
1144 +

v -

1.3713 +

1.373 + &
1.373 ¢+ &
1.3713 + &
3.703 + &
3.703 + &
3.703 + &
3.703 ¢+ &

3.703 + &

3.703 +
3.703 +

s -~
;lv';.uv
- - e
L L

Radiation Sensitive Material

Asbestos Packing
Braided Asbestos Packing Jc-187
$/S 316 4+ Asb. Gas + Motor
JC-187-1-CR Asbestos Pack,
/5 316 + Asb Gas, Rubber Croms
+ Motor
Asbestos Packing
JC 187-1-CR Asbestos Pack, S/5 3l
+ Asb Gask, Rubber Groms + Motor
316 + Asb Gask, Asb Packing
JC-187-1-CR. Once opened sust
remain operator recirc.
3C-187-1-CR Asbestos Pack, $/5 31%
4 Asb Gask, Rubber Groms ¢ Motor
Bratded Asbestos Packing 187,
$/S 316 + Asb. Gask + Moter
Braided Asbestos Packiag JC-187,
$/5 316 + Asbh. Gask + Motor |
Vinyl Coated Mylar Label Grade M )
EPT Nordel Diaph., Neoprene Gask
Elastomer Diaph, Dash #114
EPR O Ring
Vinyl Costed Mylar Label Grade W
EPT Nordel Diaph., Neoprene Lask
Elsstomer Diaph, #112 O-Ring
Grade M EPT Nordel Diaph,
O-Ring - EPR Dash fl128222,
Plastic Shim W _her
Grade W EFT Nordel Diaph,
O-Ring - EPR Dash #1128222,
Plastic Shim Washer
Crade M EPT Nordel Diaph,
0-Fing - EPR Dash fi128222,
P astic Shim Washer
TFE Packing
Grade M EPT Nordel Diaph.,
Neoprene Gask, Vinyl Coated
Mylar Label, Elastomer Diaph,
O King Dash #112 EFR
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T TABLE 5-1 (Cont.)

Calculated
Integraced
ldentification Location _____ Dbose (b wou)
Equipment Nawe Nusber Building Flevation  Column RADS  Radistion Sensitive Material
KB Pump Inlet Isolation (4) SWV-78,80,81,82 Aux 119 305,308/ 1.144 ¢+ & EPDM Nordel Seat & Seals (Selfur
Free)
NS ‘solation to RB SWV-110 Aux 119 305/8 1.373 + & Bratded Asbestos Packing + Pisc.
Evapor.*or Package lsolation SWv-12 Aux 119 30479 1.732 ¢+ 5 EFDM Ne del Seat & Seals (Sulfer
Free) Pist. Oper.
Misc. Zvap. Outlet lsolation SWV-57 Aux 9 o2/L 1.715 + 3 EPDM Nor. | Seat & Seals (Sulfur
Free) + 'ist. Oper.
¥. Bvap. Outlet Isolation SWV-58 Aux 9 j02/L 1.715 + 3 EPDM Nordel Seat & Seals (Sulfer
Free) + Plst. Oper.
Nuclear Service Heat Exchenger (4) SWHE-1A,8,C,D Aux 95 305/8 o)
D Seawster Pump Discharge (2) RWV-17,18 Aux 9 J06/R. P 5.299 + 4 Buna N (Mycar) Seat & Seals
Emergency NS SWP Discharge Isolstion KwWv-21 Aux 95 306/Q 5.299 + 4 Buna N (Mycar) Seat & Seals
Normal NS SWP Discharge Iso. (2) RWV-22,24 Aux 95 306/Q.¥ 5.299 + & Buna N (Hycar) Seat & Seals
NS Heat Exchanger lonlet Isclaiion %) RWV-5,6,7.8 Aux 95 J05/R.5 a Buna N (Hycar) Seat & Seals
NS Heat Exch Discharge Isolation (4) RWV-13,14,15,16 Aux 9 305/8 ) Bune N (Hycar) Seat & Sesls
NS Mest Exch lsolstion (2) RWV-32,133 Aux 9 3071/8,% 5.299 + 4 Buna N (Hycar) Seat & Seals
Di CC Heat Exch lsolation (2) RWV-40,41 Aux 9 . 307/8,% 5.299 + &4 Buna N (Hycar) Seat & Seals
Hotwell lsolation to EFP (2) E¥V-1,2 Aux 95 308,309/ (1) Asbestos Packing + Motor
EFP to Steam Gen lsolation (2) EFV-7,8 Aux 95 309,308/¢ (1) JM 398 Packing + Motor
- -+ Condensate Storage Taok lsolation - EFV-4 e Aux L ] 308/G a) Asbestos Packing + Motor
_ EFP Discharge lIso Crosstie ) EFV-12,13 Aux ” . jo8/c,my (1) Asbestos Packing
- o-o———-y-lﬂ Discharge - 180 to Steam Gan (2) v oo EV-11, 00 wven = mmmn e AUX - o e - 95 vien 308/G-309/8); () - Asbestos Packing + Motor - —
S l"u, Steam Generator Isolation (2) CEFV-32,33 Aux AL 309/0 o) Braided Asbestos Packiag + Motor
e ‘..‘.~_'.-".!“‘-vé-,\..‘v > . Oper. JC-187
. Radwaste Disposal Countrol BMoard Aux 95 304/% 5.659 + 4 .
WS Purge Exhaust Valve ANV-1A Aux 143 305/m )
KB Purge Supply Valve AHV-1D lat 119 309/32 3.359 + 2 .
‘ DH Pit Alr_Rendling Ouit (2) .. . AWF-1SAS .  Aux 95 306/ 5.299 4 4 Meoprene § Fiberglass Insul.
¥ el “Pual Coolant Pump Cooling ALFy « B¥Tr -, ~g 707 37 2@ =0 Wit L {ogye U NNS " v o7 S of SRR TR T g
- ’a_ - h._-lt'(l).i’..‘.' SN dL ot . ANP-8AD uu "y A Aux LO119 ia 304 o) - R R <
Control Complex Bmergency Supply Fan (2) AHF-18A,8 c 164 301,304/8 (1)
Control Complex Return Fen '2) AHF-19A.8 cc 164 303/¢ [$8]
@ Control Complex Heating Coil 2) AHHE-4A,B cc 164 30./% 1) Glass-Teflon laeul.
_,) Control Complex Cooling Coil (2) AHHE- 5A, B cc ) 303/6 ) m,uu: or Neoprene Gasket
- 1/16" Thek
@ Esergency Diesel Gen Supply Yan (4) AMF-22A,8,C,D G 19 31/Q ) Neoprene
((9 Emerg DG Pilter (2) AHFL-5A,8 e 119 Jjo1/qQ ) Glass Mat Media, Neoprene Base
) Adhesive
< £S5 Motor Comtrol Center 3Al (5) WTHC-3 Ao 95 301/% 5.299 + 5
ES MCC 3A2 MIMC-4 Aux 119 301/L 1.2 42
A ES MCC 381 WTMC-5 Aux 119 301/m 1.552 + &
2 ES WCC 382 WM -6 Aus 95 W0I/M 5659 + 4
\% S WCC 3AB w7 Aux 19 304/0 1732+ 5
Power & Control Cable --- - .- - - - - - - ) Silfcon Rubber, Teflon, Asbestos,
ZZ lostrumest & Control Cable --- e m-- e Bypalon, Kerice (Brind),
Control & Thermcouple Cable --- - == --- - - - 2) Ciossliok Polyethy! ene
@ Wall Mounted Contectors - WIMC-4 -- = Aux 119 3on/L 1.732 + 2
/ Wall Mounted Comtactor - MIMC-3 - Aux 119 301/m 1.732 + 2
@ Wall Mounted Contactor - MTMC-7 .- Aux 119 304/0 1.732 4+ 5

q? POOTNOTE 1: Wegligible <100 R FOOTNOTE 2: Dose ot calculated. Cable has been qualified to 10° reds.
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Radiation Sensitive
Component Material

Ethyl - Ppro seals

Epoxy impregnated cellulose fiber filter
Asbestos

Evalpak 187-1X packing
JC-187-1-CR Asbestos packing
Rubber gromm

Ethvlene propylene

TFE

SAE P-]3 Felt

Braided asbestos packirg JG-187
Braided asbestos packing JC-187
Garlock #7022 gasket

A-108

Rubber seal

Neoprene gaskets

Garlock 7021 gaskets

Crane super seal /1

Buna N o-ring

Carbon bushings

Buna N (HYCAR) Seat & Seals
Vinyl coated mylar label

Grade M EPT Nordel diaphragm

TABLE 5-2

Reference Material

EPM ethylene propylene monomer
Epoxy cellulose pulp filled
Asbestos fabric filled phenolic
Asbestos fabric filled phenolic
Natural rubber

EPM ethylene propylene monomer
Teflou

Felt

Asbestos fabricfilled phenolic
Asbestos fabric filled phenolic

Natural rubber

Neoprene

HYCAR OR-15 NBR, HYCAR PA-21
Carbon

HYCAR OR-15 NBR, HYCAR PA-21
Mylar A

Exposure (Rads)

5.0 x 10° (3)
10® (1)

10° (1)

10'° )

4.5 x 107 (2)
5.0 x 10% (3)

< 1.0 x 10 (1)
5.4 x 10°% (4)
10'° ()

100 (1)

4.5 x 107 (2)
5.0 x 10° (3)

1.5 x 107 (2), 1.6 x 107 (2)
negligible damage

1.5 x 107 (2), 1.6 x 107 (2)
108 ()

EPDM ethylene p opylene diene monomer 5.0 x 106 (3)
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Radiation Sensitive
Component Material

Elastomer diaphragm

Neoprene

JM-1398 packing
Viton o-ring

Red rubber

Nitrile diaphragm
EPR o-ring

Plastic shim washer
Armco-1 JAF gasket
Plastic insulation
ASB polyacrylate silicon
Sponge

Synthetic rubber

INVAR

Carbon bushings

EPDM Nordel (sulphur free)
Teflan seat and seal
Fiberglass insulation
Glass - teflon insulation

Glass mat media

TABLE 5-2 (Cont.)

Reference Material

Butyl rubber GR-1 50, Styrene -
butadiene rubber (SBR) (GRS-50)

Neoprene

Natural rubber
Nitrile rubber HYCAR OR-15 NBR

EPM ethylene propylene monomer

Butyl rubber GR-1 50, Styrene-
butadiene rubber (SBR)(GRS-50)

Carbon
EPDM
Teflon
Fiberg'ass
Teflon

Glass

Exposure (Rads)

2.1 x 107 @), 1.2 x 107 ()

5.0 x 10° (3

4.5 x 107 (2)
1.5 x 107 (2)
5.0 x 10° (3)

2.1 x 107 (@), 1.2 x 107 (2)

negligible damage
5.0 x 10° (3

< 1.0 x 10% ()
5.0 x 10° (4)

< 1.0 x 10% ()
5.0 x 107 (4)
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Radiation Sensitive
Component Material

Neoprenebase adhesive
Silicon rubber

Teflon

Hypalon

Kerite (Brand)
Crosslink polyethylene

TABLE 5-2 (Cont.)

Reference Material

Neoprene

Silicone rubber Silastic 7-170
Teflon

HYPALON

Black XLPE crosslinked
polyethylene

Exposure (Rads)

5.0 x 10° (3
6.8 x 10° (2)
< 1.0 x 10° ()
5.0 x 10° (3)

5.0 x 10° (3)

(1) Exposure which the given material received and upon subsequent testing retained 80X or more of its pre-

irradiation mechanical properties of ~longation and tensile strength. Engineering Compendium on Radiation
Shielding, Vol. II, Springer-Verlag, Berlin/Heidelberg,

(2) The 25% damage dose for the mechanical properties
Compendium on Radiation Shielding, Vol. II, Springer-Verlag,
nt testing retained 75% or more of its pre-irradiacion

“Insulations and Jackets for Control and Power Cable
G. Fisher, Qkonite Co., Passaic, NJ,

(3) Exposure which the matericl received and upon subseque
s2chanical properties of tensile strength and elongation.
in Thermal Reactor Nuclear Generating Stations,” R. B. Blodgett and R.

07055, Institute of Electric and Electronic Engineers - June (1969).

(4) Dose at which a physical or mechanical property changes by 25%.
D. C. Layman and G. Thornton; U.S. Atomic Energy Commission/Div. of Tech.

pp. 506-515, Jan. (1966).

pp. 311-314, (1975).

of tensile strength or elongation. Engineering
Berlin/Heidelberg, p. 316 (1975).

Remote Hardling of Mobile Nuclear Systems,
Info, axtion, Oak Ridge, Tennessee,
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A.

ATTACHMENT 1V
VENTING DESIGN CRITERIA

Summary Description

Various postulated small breaks can lead to 2zccident scemarios in
which steam and/or non-condensible gases accumulate in the reactor
vessel head, the upper portion of the hot legs and in the pressurizer.
Following repressurization of the RCS by HPI, which will tend to col-
lapse steam bubbles, remotely controlled vents on the upper hot legs
and pressurizer can be used to vent non-condensible gases to aid in
nf:lling the RCS and promoting natural circulation flow for core
cooling.

Piping and Vzlving Considerations

1.

2.

3.

4.

S.

vents shall be provided at the following reactor coolant system
high points:

a. Top of each hot leg (2 vents total, one per hot leg)
b. Top of pressurizer (1 vent)

Vent piping and valving shall be designed and sized such that the
failure to close off any one (1) cf the vent points listed above
could not cause a loss of coolant at a rate in excess of the nor-
mal makeup system capability at full design RCS pressure.

The effluent flow from all vent points shall be routed directly
to the containment atmosphere. The region into which the dis-
charge is diverted shall enhance mixing and dilution so as to
minimize the potential for local regions from reaching flammable
concentrations of gases. Discharge needs to be routed and
directed so that liquid effluent can not discharge on or fall on
electrical equipment or mechanical operating equipment.

The piping and valving for the venting system shall be routed,
o~iented and protected so that damage from pipe whip, jJet
impingement and missiles will not occur.

Pipe routing, orientation and elevation shall assure that all
remotely operable valves are (a) located well above the maximum
level of water in the containment expected for the worst case DBA
and (b) protected from the containment spray and relief dis-
charges. Each vent shall be designed to remain functional after
all design basis events except large LOCA's, evacuation of the
Main Control Room and loss of all AC power.

Vent piping and valving shall be designed for 2500 psig and 670°F
and any gaskets or seals shall be compatible with all anticipated
effluent fluids. This includes water, saturated steam, steam
water mixture, superheated steam, fission product gases, helium,
nitrogen and hydrogen. Provisions for venting hydrogen shall in-
clude the necessity for spark-free valves.

a- 1755 054



C.

Piping and Valving Considerations (Cont'd)

7.

9.

10.

Each venting point shall be individually operable independent of
any other point vent. Operator guidelines shall be provided to
reduce the possibility of venting from more than one vent point
at a time and to minimize the possibility of excessive RC system
depressurization. Ref. Section B2.

A1l piping and valving siiall be connected to the RCS and support-
ed in such a manner so that any stress due to weight, thermal
transients, internal piping conditions and external environment
will be within the maximum allowable stresses at the existing
vent nozzles. Piping shall be designed to prevent the formation
of traps and minimize the possibility of water and/or steam ham-
mer.

Existing nozzles in the RC System shall be used for the venting
system. No new nozzles shall be added exclusively for venting.

All remote operable "two position" (on-off) valves shall be of
the fail closed type, with power required to open and power re-
quired to maintain open. Valves shall have proven fail "closed”
action on loss of power. No packings are permissible.

Control and Instrumentation Considerations

1.

2.

3.

4.

All valves for any one vent nozzle shall be powered from a supply
separate from that which powers the valves for any other vent
nozzle so that any single power supply failure cannot cause a
failure to vent at more than one vent nozzle. Vital power sup-
plies shall be provided for all of the vent isolation valves.
Camplete vent shutoff of any one vent nozzle shall be assured on
loss of all power to its venting system.

Control of vent valves shzll be remote manual and operable from
the control room only. There is no requirement for operation
fram any auxiliary location. Direct indication of valve posi-
tions shall be provided in the control room.

Control of valves for any one vent point shall be independent of
the control for valves for any other vent point.

Both vant valves at a vent point shall be powered by the same
power source, but controlled by two (2) independent switches. An
alam shall indicate both valves are energized.

The vent valve operating switches shall be such that the vent
valve will not open when power is applied to the switch. It must
take an independent action to operate the switch.

Operating Guidelines and Modes

1.

The venting system may be used to vent the RCS during RCS filling
opn;ations if no venting system functional requirements are
violated.
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D. Operating Guidelines and Modes (Cont'd)

2.

Priorities of system design shall be as follows:

a. RC system integrity

b. Capability to vent to containment atmosphere

Special precautions shall be taken to prevent any unauthorized

venting. Such precautions shall be in addition to normmal admini-
strative controls.

E. JTestability

1.

Provisions shall be made for testing all portions of the venting
system at any time during startup of the plant. Testing shall
consist of the following:

a. Confirmation of free flow passage from each vent point.
This will include exercising of all valves and checking the
flow.

Flow indication need only indicate that flow is present, and
quantification is not required. Such testing shall normally
be done durirg initial fill.

b. Confirmation of vent shutoff capability shall be established
by initially filling tne vent lines auring pre-service hydro
and establisning effluent flow into the containment with the
vent valves open. The vent valves in euch vent system will
then be closed until effluent flow is observed to cease. If
it does not cease after a few minutes and continues at some
observat le rate, this should be quantified by timing flow
into a vesse! of known volume. A leaxage rate in excess of
10cc per hour fram a vent system at pre-service hydro pros-
sures shall be considered unacceptable. No external leakacge
is permissible.

c. Flow indications which have been previousiy tested shail be
monitored to assure that gross inadvertent venting is not
occurring during normal ,eactor opera.ion. Ref. Sec-
tion E.1l.2. above.

F. Thermal Stress and Insulation Considerations

1.

When practical, effluent piping fram the high point vent nozzles
to the vent valves shall be thermally insulated to:

a. Provida piping protection
b. Reduce heat losses
c. Minimize piping stresses ] 753 056
d. Provide personnel protection
-3-



F.

H.

Thermal Stress and Insulation Considerations (Cont'd)

2.

Provisions shall be made to minimize thermal stresses due to
venting, so that intermittent venting can be tolerated.

Environmental Qualifications

1.

2.

The high point vent system shall be d.signed to maintain its in-
segrity and function for the lifetime of the piant, assuming
periodic replacement of consummables.

All camponents located inside primary containment shall be quali-
fied to the maximum LOCA or main steam line break (MSLB) environ-
mental conditions and to the process conditions stated in
Section B.6.

Safety Classification

1.

2.

3.

A1l fluid portions of the venting systems from the vent nozzles,
up to and including all vent valves, are part of the reactor
coolant pressure boundary and as such are seismically qualified
and classified per Reg. Guide 1.26 as scfety class A or B,
depending upon piping size.

The valves shall be classed as active, subject to the require-
ments of Reg. Guide 1.48.

As a minimum, all electrical portions of the system for hot leg
“two position" (on-off) valves shall be Class IE.
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VENT FLOWRATE CURVES
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A study was performed to determine the flow rate of water, saturated steam, super
heat steam and non-condensible gases through High Point Vent Valves (HPV). The
venting system envisioned is shown below:

[ %

Ay

P1 = System Pressure at Vent

Pz = Pressure at End of Vent Pipe

P3 = Recefver Pressure

l‘ = Flow Resistance k-factor of Vent Pipe

‘2 = Flow Resistance k-factor of A1l Down Stream Piping, Valves, Turns, etc.

The venting rates will be a function of P, P,, Py Kqs K, and type of fluid being
vented. Since venting rates are a function of so many variables, the fonowing
restrictions were put on the calculations: Lo
(1) Minimum vent area {s at the system exit (A1 on figure).
(2) P‘. Az. Kz. and P3 are such that Pz {s always less than critical pressure
for sonic flow rates.

(3) Non condensible gas temperatures equal temperature of saturated steam.

Minimm flow rates (with sonfc velocities) of saturated steam and non condensible gas

as a function of n, and P‘I are shown on Figures 1 and 2. Superheated steam will have

approximately the same Cp/Cv ratio as sacurated steam and the flow rates will therefore
- be equal to the flow rates on Figure 1 times a correction factor.. This correction ‘

factor is equal to the square root of the density ratio of superheated to saturated

steam. Figure 3 shows ventina rates of water as a function of the whole svstem

——— k-factor and pressure per one square inch of vent area. Two phase flow will be assumed

e e : 1795 063
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as the linear ratio of saturated steam and water weighed by the percent gquality
(1.e., zero percent quality would be all water, 50% quality would be half water
.alf steam and 100% quality would be all steam).

— - - e —
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ANCHOR MOTIUNS.
SEISMIC RESPONSE SPECTRA
AND
ALLOWABLE NOZZLE LOADS
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INTRODUCTION

Contained herein are structural design data to be used in the design and
analysis of the proposed high point vent valves. [t is being proposed that
" remotely operated valves be made available: -

- , one at the top of the hot
leg U bend, and another atop the pressurizer. The data presented in this
document are worst case data and should be used for the design and analysis
of all proposed valves.

The data consist of anchor motiuns, seismic response spectra, and allowable
nozzle i.ads. Anchor motions are presented for various loading conditions
including deadweight, thermal expansion, steady state hydraulics, operating
basis earthquake (OBE), and design basis earthquake (DBE). The latter temmi-
nology, DBE, is synonymous to SSE or Safe Shutdown Earthquake. Steady state
hydraulic loads are those loads induced by pressure expansion and fluid motion
within the system and should be imposed on all components except the pressurizer
for all loading conditions requiring the inclusion of operating loads. Thermal
and deadweight anchor motions are self-explanatory; however, the thermal motions
proviced are the maximum experienced during operation at 8%, 15% and 100% power.

A seismic response spectra curve {s provided for excitation in each of the

X, Y, and Z directions shown in Figures 1 and 2 for both the OBE and SSE. Since

a 1" diameter pipe is being considered, the values of critical damping recommended
by Regulatory Guide 1.61 are adopted. Excitation at 1% critical damping is
provided for the OBE and 2% for the SSE.

Allowable nozzle loads have been provide for a 1" schedule 160 pipe constructed
of Ni-Cr-Fe SB167 material. Forces obtained from structural analyses should

be compared by the method indicated on page 10 to the allowable loads listed
there for the various load conditions. It is important to note that the forces
and allowable loads are defined in the coordinate system shown in the
accompanying sketch at the bottom of page 10.

1755 (69




86-1106601-00
ANCHOR MOTIONS

® The coordinate system is defined in Figures 1 and 2.

@ Resultants are obtained by the "square root of the sum of the squares” method.
@ Displacezents are in inches.

® Rotations are in radians.

- 3 s B 8 5 3
I-Earthquake 222 ,001 .001 .00001  .00028  .00375
Z-Earthquake .003 .Q26 .148 .00359 .00003 .00001
Rasultant Ja22 .027 .155 .00359  .00028  .00375
DBE (SSE)

I-Earthquake .218 .001 .003 .00002  .00053  .00674
Y-Zarthquake .004 014 .015 .00023  .00002 .00002
Z-Earthquake .006 - 048 .273 .00654  .00006  .00002
Resultant 218 .0%0 273 00654 .00053  .00674
DEADWEIGHT 012 -,047 -.020 =.00040  .00000  .00005

e . e

THERMAL EXPANSION -.049 3.6.3 -.5334 -.00139  -.00002 .G0005

«-STATE .000 .1196 -,024 -,00023 .00000 .00000
HYDRAULICS
755 (70
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RESPONSE SPECTRA

Response spectra are provided on the following pages for the conditions listed
balow:

OBE - Operating Basis Earthquake
X = Direction
Y = Direction

Z - Di_ection

SSE - Safe Shutdown Earthquake
X = Direction
Y = Direction

Z = Direction
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E SPECTRA
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PONSE SPECTRA
Z-DIRECTION EARTHQUAKE - OBE
1% CRITICAL DAMPING
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X-DIRECTION EARTHQUAKE - SSE
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ALLOWABLE NOZZLE [0ADS

FOR
1" SCHEDULE 160 PIPE OF Ni-Cr-Fe SB167 MATERIAL

FORCES (KIPS) MOMENT (FT.-KIPS)

LOAD CASE i | F [W M,

DESIGN 624 452 [ 295 084

LEVEL A¢B 832 .588 .380 112

F, IS AXIAL TO THE NOZZLE
F,‘.Fz ARE TRANSVERSE TO THE NOZZLE
ALL MOMENT FOLLOW RIGHT HAND RULE

-
SEE FOLLOWING PAGE FOR DESCRIPTION OF LOAD CASE.
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86-1106601-00

LOAD CASE DESCRIPTIONS

SEABING CONDITIONS @METNATION OF LOADS ASME CODE STRESS LDMIT
Besign Pressure Loading lateraal Design Prassure See ABT. NB-3000
Leval A Desdweight Loads + Iztarmal See A2T. NB-3000
(Design Condifion) Pressure + OBE + Steady
State Bydraulics
Lavel B Desdweight Loads + Thermal See ART. NB-3000
(Norsal and Upset) Loads + laterual Pressure

+ OBE + Thermal Gradients
+ Stsady State Bydraulics
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(GLOBAL COORDINATE SYSTEM SHOWN) o 755 380
FIGURE 1
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REACTOR COOLANT SYSTEM
ELEVATICN VIEW
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