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Elevated EDG Supply Air Temperatures Due to EDG Radiator Discharge Air Recirculation Effect
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On July 3,1997, Florida Power Corporation's (FPC) Crystal River Unit 3 (CR-3) was in MODE 5 (COLD
SHUTDOWN). As part of the effort to suppeit the power upgrade modifications of the Emergency Diesel
Generators (EDG), testing of EDG 1 A identified elevated EDG radiator, ccntrol and engine room air
temperatures. This increase is due to a portion of the radiator discharge air released to atmosphere from
the roof cf each EDG building being recirculated back into the EDG radiator room. The recirculated air
can cause the supply air to the EDG rooms to be increased 10 to 15 degrees Fahrenheit (F), depending
on wind conditions, above the design basis outside air temperature of 95 degrees F. Analysis of EDG
capability at these temperatures identified that EDG 1 A&B are in a degraded condition. A reportability
determination was made on .luly 3,1997, and in accordance with 10 CFR 50.72(b)(2)(i) and (b)(2)(iii)(D), a
Four Hour b Emergency Notification was made regarding this issue (Event Number 32589). Failure to
identify this. t was due to a design oversight d,) ring initial plant design. A modification tc reduce the
recirculatic') . she radiator discharge air is being developd. Implementation and testing will be
completed by February 28,1998. Previous Licensee Event Report (LER) 97-013, dated June 26,1997,
identified a potential for temperatures in the EDG engine rooms to exceed their design basis temperature
of 120 degrees F when outside air temperatuie was 95 degrees F or greater. The results of LER 97-013
are affected by this currer.t LER.
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EVENT DESCRIPTION

On July 3; 1997, Florida Power Corporation's (FPC) Crystal River Unit 3 (CR-3) was in MODE 5 (COLD
SHUTDOWN). During an ongoing evaluation of Emergency Diesel Geneator (EDG) [EK) capability to
support power upgrade modifications, EDG-1A testing was conducted from June 4 to 6,1997.
Subsequent evaluation of the data on June 20,1997 identified elevated supply air temperatures inside
the EDG radiator, control, and engine rooms. This increase in supply air temperature affects the
supply air temperature to the EDG radiator, engine room ventiltrtion air (including the generator and
other components), EDG control room ventilation air, and engine combustion air [LC). The supply air
temperature was increased 10 to 15 degrees Fahrenheit (F), deMding on wind conditions, above the
outWde air temperature. This results in a potential 10 to 15 degree F increase in supply air
temperature above the EDG design basis outside air temperature of 55 degrees F for the areas and
components noted. The increase in supply air temperatureis due to a portion of the radiator discharge
air released to atmosphere at the roof of EDG 1 A/B buildings [NB) being mixed with ambient air ano
reciiculating back intc the radiator room.

On June 21,1997, FPC requested that EDG manufacturer, Coltec Industries, evaluate the impact
increased air temperatures had on EDG capability to perform its intended safety function. Results
indicated the increased air supp!y temperature would limit the maximum EDG capability to 3000

kilowatts (kW) .

A reportability determination was made on July 3,1997. An engineering evaluation concluded that CR-
3 is in an unanalyzed condition. Specifically, the EDGs are in a degraded condition. In accordance
with 10 CFR 50.72 (b)(2)(i) and (b)(2)(iii)(D), a Four Hour Non-Emergency Notification was made
regarding this condition (Event Number 32589).

,

EVENT EVALUATION

The EDG is capable of performing its mission at full power ratings when the outside air temperature is
80 degrees F or less. The EDG power capacity reduces as the outside air temperature increases
above 80 degrees F. Engineering analysis concluded the EDG is capable of supplying 3000 kW when
the outside air is at the design basis temperature aI 95 degrees F. The 3000 kW limit is below the
rated load requirement for MODES 1 - 4. Therefore, the EDGs would not be capable of supplying the
power necessary to support rated design basis accident loads, pctentially preventing them from
performing their intended safety function.

The 10 to 15 degree increase in supply air temperatures above outside air temperature could
potentially result in the supply air temperatures approaching 105 to 110 degrees F. These values are
above the design basis limit of 95 degrees F. This would cause the design basis conditions for the
following items to be exceeded:*

1. Engine room ventilation maximum amperature of 120 degrees F,
2. Engine combustion air maximum temperature of 105 degrees F, and
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3. Radiator supply air temperature of 100 degrees F. -The radiator supply air temperature will
cause the operating parameters specified by the EDG vendor for jacket cooling water and
lube oil temperatures to be exceeded.

The EDG 1 A/B rooms are to be maintained at or below 120 degrees F, per FSAR section 9 7.2.1.h.2
for the emergency diesel generator air handling system (EDG AH) [NJ). This temperature limit also
provides an acceptable environment for the EDG electrical equipment. FPC evaluated the effect
increased room air temperatures would have on electrical components and concluded the higher
temperatures would not affect component operation, but could accelerate component aging.

CAUSE

A portion of the radiator discharge air released to atmosphere at the roof of EDG-1 A/B buildings is
being mixed with ambient air and recirculating back into the radiator room. This effect is causing the
average air temperature being supplied to the EDG components to increase.

The cause for the failure to identify the recirculation of radiator discharge air back to the radiator inlet
was due to a design oversight ditring initial plant design.

IMMEDIATE CORRECTIVE ACTIONS

An evaluation completed on June 21,1997, determined the 3000 kW load is sufficient for EDG
operability in MODE 5, therefore no further immediate corrective actions were necessary.

I
ADDITIONAL CORRECTIVE ACTIONS

,

A modification to reduce the recirculation of the radiator discharge air is scheduled to be implemented |
and tested by February 28,1998. FPC is developing an operability evaluation fc- the EDGs, as
described in Generic Letter 91-18, Revision 1.

ACTIONS TO PREVENT RECURRENCE

The installed modification will reduce the recirculation of the EDG radiator discharge air back into the
radiator room inlet.
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PEEVIOUS_SIMILAR EVENTS

LER 97-013, dated June 26,1997, identified a potential existed for the temperatures in the EDG engine
rooms to exceed their design basis temperature of 120 degrees F, when the outside air temperature I
was 95 degrees F or greater. The 120 degrees F limit provides an acceptable environment for the -
electrical equipment in the EDG rooms.

. Corrective actions to improve cooling air flow to the EDG rooms will require both room cooling fans to
- operate when the EDG is running, instead of the current practice of operating one fan only. ;

ATTACHMENTS

Attachment 1 - Abbreviations, Definitions and Acronyms

.- Attachtnent 2 - Commitments

Attachment 3 - Fig.1 - Emergency Diesel Generator-1 A(B) Radiator Room

|
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ATTACHMENT 1 - ABBREVIATIONS, DEFINITIONS AND ACRONYMS

- CR 3 Crystal River Unit 3

EDG Emergency Diesel Generator

EDG AH Emergency Diesel Generator Air Handling System -

-FPC Florida Power Corporation

FSAR. Final Safety Analysis Report

F Fahrenheit

LER Licensee Event Report

kW Kilo-watt

Note: Improved Technical Specifications terms appear in capitalization in the text of the LER.
Ells Codes appear in square brackets.
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ATTACHMENT 2
,

LIST OF COMMITMENTS
1

RESPONSE COMMITMENT DUE DATE
SECTION

,

Page 3 A modification to reduce the recirculation of the February 28,1998
radiator discharge air is scheduled to be
implemented and tested by February 28,1998.
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II

i ATTACHMENT 3

I

| FIG.1 - EMERGENCY DIESEL GENERATOR 1 A(B) RADIATOR ROOM
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