Docket Nos.: 50-335
and 50-389

Mr. J. W. Williams, Jr.

Vice President ,

Nuclear Energy Department
Florida Power & Light Company
P.0. Box 14000

Juno Beach, Florida 33408

Dear Mr. Williams:
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SUBJECT: INADEQUATE CORE COOLING SYSTEM FOR ST. LUCIE PLANT,

UNIT NOS. 1 AND 2

(1CCI

1

During our implementation review of the Inadequate‘Core Cooling Instrumentation
? system conducted at the St. Lucie site on August 7, 1984, the NRC staff

agreed to accept the use of CEN-152, Revision 2, provided NRC' staff comments
on CEN-152, Rev. 2, are incorporated in the emergency operating instructions.

The enclosure to this letter provides the results of that on-site review and
provides the staff comments on CEN-152 referred to ‘above. ' ‘

Your prompt attention to providing the ICCI Implementation Letter Report ,
discussed at the August 7 meeting is requested. In order to complete staff
action, we need the Implementation Letter Report that clearly establishes
completion or a commitment to meet the requirements outlined in the contents
for the letter that was discussed with your staff at the August 7 meeting.

I have also enclosed a draft of an evaluation of your réspohse to Generic

Letter 82-28 for your review and comment.

It is requested that you provide the schematics (for Unit No. 1 only) called
for in the attachment to the enclosed evaluation and the Implementation Letter
Report (for Units 1 and 2) within 30 days of receipt of this letter.

This request for additional information affects fewer than ten respondents;
therefore, OMB clearance is not required under P.L. 96-511.
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Sincerely,

James R. Miller, Chief
Operating Reactors Branch #3
Division of Licensing
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Enclosures:
Request for Additional
Information
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See next page
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<, : ' ~ ENCLOSURE 1

ST. LUCIE PLANT UNITS 1 AND 2
INADEQUATE CORE COOLING INSTRUMENTATION

On August 7, 1984, the NRC staff performed an audit review of the Inadequate
Core Cooling Instrumentation (ICCI) installation and operability status for
St. Lucie Units 1 and 2 at the plant site. Although the systems are installed
and operable on both units, the use of the Reactor Vessel Level Monitoring
System (RVLMS) has not been integrated into the Emergency Operating
Instructions (EOI) for these plants. In addition, approval of the CE Owners
Group (CEOG) EOP Guidelines which include the use of RVLMS has not been
completed by the staff.

.The NRC staff review of CEN-152, Revision 2 is nearly completed with respect
to those portions of the EOP Guidelines which rely on RVLMS. In order to
expedite the implementation of the RVLMS for response to ICC scenarios, the ;
staff and the licensee agreed that the current version of CEN-152 (Rev. 2)
would be used in conjunction with staff comments for 1ntegrat1on of applicable
EOI for St. Lucie Plant Units 1 and 2.

The NRC staff has completed its review of the reactor vessel level ﬁonitoring
system (RVLMS) as it applies to St. Lucie Plant Units 1 and 2 for use as a
part of the ICC instrumentation. .

Based on its review, the NRC staff has concluded that use of the ICC instru-

mentation specified in CEN-152, Revision 2 at St. Lucie Plant Units 1 and 2

is acceptable provided that the following items are incorporated in the EOIs ,
based on CEN-152, Revision 1 using the ICC 1nstrumentat1on specified in |
CEN-152, Revision 2:

1. At numerous points throughout the guidelines an acceptable criterion
is indicated as RCS 20°F subcooled. Initially, the subcooling margin
was measured using the reactor vessel pressure and the hot leg coolant
temperature (TH), usually with an RTD. It is presumed that the
indicated acceptance margin refers to the TH measurement of subcooling
margin. For near normal conditions or slowly proceeding transients,
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particularly with main coolant pumps running, this measurement is adequate
A statement to th1s effect appears on page 4-12 of the guidelines.

The procedures encompass a wide range of emergency conditions whieh'
include pumps on or off and slow to rapid transients. Under most
conditions, there is typically a significant temperature difference
between the hot leg, core exit, and upper head thermocouples. Since
the hot areas are where voiding is 1ikely to occur first and the
subcooling margin will be the least, it would seem advisable to
include in the procedures appropriate reference to subcooling margin
as calculated by core-exit thermocouples (CET) and upper head (UH)
thermocouples when they are limiting. However, the guidelines include
only 2 or 3 instances in the Functional Recovery Guidelines where CET
calculated subcooling margn is to be used.

CE plants using heated junction thermocouples (HJTC) also have the
capability to calculate upper head (UH) subcooling margin. Where
significant differences between UH, CET, and TH temperatures are
expected, it is recommended that the most conservative indication of
low subcooling margin and potential voiding be used where appropriate
in the guidelines. N

When the guidelines refer to CET temperatures, they should identify
which and how many of the CETs should be used. The use of
"Representative CET temperature" per the display would be acceptable.

The HJITC systems have generally been accepted by the NRC for Reactor
Vessel Level Measuring Systems (RVLMS) on a generic basis; however,
additional guidance is needed oh interpreting the level information
display, particularly where dynamic conditions (e.g., pumps running)
may cause difficulty of interpretation. "Important information
concerning reactor vessel 1liquid trending..." (see page 6-15, Item 14;
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page 9-11, Item 8; and others) requires additional guidance for inter-
pretation of indications. The guidance should be applicable to both
split and single HJTC probe.

The following phrases which are used repeatedly in the EPGs require
considerable interpretation of indications and should be consistently
defined: "’

"...voiding is present...” or "...no voiding is present..." No guidance
is given for this interpretation, including no advice of selection of
the most conservative indicator (see Item 1 above).

"...core is covered..." This guidance should be further defined in
relation to actual instrument indications, especially with regard
to allowing margin for approach to core uncovery.

"...follow inventory trend..." (see Item 3 above).

"...indication of unacceptable RCS voiding..." A definition of
“unacceptable voiding" should be included.

- NRC staff review of generic technical guidelines (CEN-152, Revision 2,
including RVLMS) is ongoing and may require further changes to the

St. Lucie Plant Units 1 and 2 EOIs. FP&L must revise tﬁe St. Lucie
Plant Units 1 and 2 EOIs to address }hese changes prior to startup
following the next refueling outage that occurs six months or more
after approval of the CEN-152, Revision 2 guidelines. (

PP






ENCLOSURE 2
EVALUATION OF FLORIDA POWER AND LIGHT COMPANY
RESPONSE TO USNRC GENERIC LETTER NO. 82-28
"INADEQUATE CORE COOLING INSTRUMENTATION SYSTEM"
DECEMBER 10, 1982
NUREG-0737,. ITEM II.F.2 FOR ST. LUCIE PLANT UNIT 1
In response to the USNRC Generic Letter No. 82-28, "Inadequate Core Cooling
Instrumentation (ICCI) System" dated December 10. 1982, Florida Power and
Light Company (FP&L) has proposed a system for detecting and monitoring
inadequate core cooling (1CC) conditions including subcooling margin moni-
toring (SMM), core ekit:thermocoupIes (CET), and reactor vessel level
monitoring system (RVLMS) for St. Lucie Plant Unit 1, which has a Combustion
Engineering (CE} Steam Supply System. The staff in conjunction with our
contractor, Oak Ridge Natfonal Laboratory (ORNL),has reviewed the FP&L sub-

mittal dated March 10, 1983 describing the proposed system.

Reactor Coé]ant Invento;y‘Tracking System (ITS)

The RVLMS prbposed is a differential temﬁerature measurement concept in
accordance with.the generic CE heated’junction thermocouple (HJTé) system
proposal including the qualified safety parameter display system (QSPDS) and
the safet) assessment system (SAS). RVLMS consists of two probe assemblies
each containing eight HJITC sensors. The signals from the HJTC sensors are
prbqessed by the QSPDS to determfne collapsed 1iquid Tevel above the core

to provide alarm output, to provide isolated-output for SAS display and
provide control of heater power. The RVLMS has been installed and calibrated.

Based on our review we find that the licensee's proposal to use the generic

CE HJTC system is acceptable. However, we will require that FP&L provide the

.
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impiementa}‘ﬁn letter report described }n Enclosure 2 in order that we can
complete our review for;géproﬁal of the RVLMS img]ementatioe. The milestones
relating to implementation of the system. as provided in Enclosure 2, should
be incorporated into the St. Lucie Unit 1 schedule and provided for staff

review.

Core Exit Thermocouples (CET)

The QSPDS processes core exit thermocouples for display, calculated max imum

core exit temperature and provides for a]arnloutput: Primary information

is displayed on SAS-and consists of. a spatially oriented core map, maximum
core exit temperature and a select1ve reading of CET temperature Backup
information is displayed on the QSDPS display and consists of maximum

core exit “temperature, a selective reading ‘of the CET temperatures (two
highest temperatures in each quadrant) and a listing of ail core exit
temperatures.” The CET cabling system including connectors has been upgraded

to meet contaimment environmental qualification in accordance with NUREG-0737.

Subcooling Margin Monitor (SMM)

The SMM inputs to QSPDS are RCS cold and hot leg wide range RTDs, wiH» range
pressure, maximum CET temperature, and maximum of the top three RVLMS

unheated junction thermocouples. Three temperature subcooled or super heat
margin presentations will be provide.  RCS saturation margin, upper head
saturation margin, and CET saturation margin. The two inadequate core cooling

~ system displays in the main control board will show the SMM continuously.






Conclusion

Based on our review of the Iicenéee response to Generic Letter No. 82-28,
we have concluded that the‘prgposed use of the generic CE approach to RVLMS
is acceptable. However, some concerns described in Enclosure 1 should be
clarified before we can conclude that the design of the CET and SMM-conform

to NUREG-0737 design requirements.

With regard to the implementation of the RVLMS, Enclosure 2 defines the
schedule milestones relating to implementation of the system. The milestones
provided in Enclosure 2 should be incorporated in the St. Lucie Unit 1

schedule and provided for staff review.

——— -
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ENCLOSURE 1

REQUEST FOR ADDITIONAL INFORMATION
FLORIDA POWER AND LIGHT COMPANY'S PROPOSED
INADEQUATE CORE COOLING INSTRUMENTATION SYSTEM FOR
ST. LUCIE PLANT UNIT 1

Show schematically the final ICC instrumentation system and identify
any deviations from the Appendix B to NUREG-0737 design requirements.

Describe the operational status of the final ICCI system, and identify
any as-built deviations of the system from your previous design
descriptiops.

>
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1.

2.

3.
4.
5.

6.
7.

9.
10'

Coea - ENCLOSURE 2
NES FOR IMPLEMENTATION OF ‘

INADggUATE.CORE COOLING INSTRUMENTATION

Submit final design description (by l1icensee) (complete the docu-
wmentation requirements of NUREG-0737, Item II.F.2, including all
plant-specific information ftems fdentified {n applicable NRC
evaluation reports for generic approved systems).

Approval of emergency operating procedure (EOP) technical:-guidelines -

(by NRC).

Note: This EOP technical guideline which incorporates the selected
system must be based on the intended uses of that system as
described in approved generic EOP technical guidelines
relevant to the selected system.

Inventory Tracking Systems (ITS) installation complete (by Vicensee).
ITS functional testing and calibration complete (by licensee).

Prepare revisions to plant operating procedures and emergency
procedures based on approved EOP guidelines (by 1icensee).

Implementation letter* report to NRC (by licensee).

Perform procedure walk~through to complete task analysis port'lon of
ICC system design (by licensee).

Turn on system for operator training and familiarization.
Approval of plant-specific installatfon {by NRC).

Implement modified operating procedures and emergency procedures’
(by licensee).

- System Fully Operational -

*Implementation Letter Report Content

(1)

(2)

(3)
(4)

(5)
(6)

Notification that the system instaliation, functiona'l testing, and
ca‘l'lb;ation is complete and test results are available for in-
spection.

Summary of 1icensee conclusjons based on test results, e.g.:

(a) the system performs in accordance with design expectations and
within design error tolerances; or

(b) description of deviations from design performance specifications
and basis for concluding that the deviations are acceptable.

Description of any deviations: of the as-built system from previous
design descriptions with any appropriate explanation.

Request for modification of Technical Specifications to include all
ICC {nstrumentation for accident monitoring.

Request for NRC approval-of the plant-specific 1nsta‘1]ation.

Confi{rm that the EOPs used for operator training will conform to
the technical content of NRC approved EOP guidelines (generic or
plant specific).
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