
,.\ 

September 26, ·1977. ·, 

Mr. Edson G. Case, Acting Director 
Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attention: Mr. Robert W. Reid, Chief 
Operating Reactors Branch 4 

Dear Mr. Case: 

Serial No. 374B/082977 
PO&M/ALH:das 
Docket Nos. 50-280 

50-281 
License Nos. DPR-32 

DPR-37 

We submitted a proposed design change which would allow .. the LHSI discharge 
valves to be remotely throttled from the control room .. We have recently comple­
ted tests which provide information that will be helpful in your review. A com­
plete description of the tests along with an evaluation of the results is provid­
ed in the attachment to this letter. 

Very truly yours, 

:!c. JJJ;?. 01-attc,,;/(,1/J/ 
C .. M. Stallings 

( 

Vice President-Power Supply 
and Production Operations 

Attachment 

cc: Mr. James P. O'Reilly 
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Purpose of Test 

SURRY POWER STATION 

UNIT NOS. 1 & 2 

LHSI FLOW CONTROL TEST 

ATTACHMENT 

e 

Excessive LHSI pump flow during the recirculation phase of long term 

cooling can result in inadequate NPSH. This may cause pump· cavitation and 

'possible damage. A test was performed to show that LHSI pump flow could 

be satisfactorily controlled by throttling the gate valves in the pump dis­

charge flow path. The test was also intended to show that the valves could 

be satisfactorily positioned electrically and that personnel 6ould manually 

operate the valves in a reasonable time period. 

Test Description 

For test purposes, the hot leg injection valves (HOV 890 A&B) were se­

lected to control flow. The attached SI flow diagram shows the test line­

up. The cold leg valves were not used for the following reasons: 1) During 

the test, the reactor vessel head was partially lifted and cold leg inject­

ion would subject core components to lift forces; 2) Cold leg injection 

would sweep crud deposits from core surfaces causing high levels of general 

area radiation and contamination to exist in the vicinity of the refueling 

cavity. Valve position during the test was controlled by manual operation 

of the valve handwheel and by electrically "jogging" the valve motor. 

A "dry run" was performed prior to the flow test to simulate actual 

operator response during LOCA. This was to determine that sufficient time 

exists for an operator to manually position the injection valves between 
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the time an RWST low level alarm occurs and the time the minimum useable 

volume is reached. 

Test Procedure and Results 

Initial conditions were established as follows: 1) Adequate RWST in­

·ventory and chemistry were verified; 2) Required electrical systems were 

verified operable; 3) Reactor cavity was made ready for flooding; 4) LHSI 

pump flow instrument calibration records (attached) were checked; 5) Valve 

lineups were made to assure proper suction and discharge flow paths; 

6) Reac_tor cavity was flooded· to a one foot level to verify reactor cavity 

seal tightness. 

Both LHSI pumps were started and flow 0.stablished at 2100 ±50 GPM per 

pump by manually positioning MOV 890 A&B .. Valve position was then varied 

to assure that flow could be changed in 100 GPM increments. During this 

phase of the test the operator did not experience any difficulty moving 

the valve even though high differential forces existed across the valve 

disc. There was no evidence of valve vibration or excessive flow noise 

during this test. Each valve was approximately 2 inches open with 2100 

±50 GPM flow through each LHSI pump. The recirculation valves (MOV 885 A, 

B, C, D) were momentarily shut to verify that no measurable flow change· 

would octur. As predicted the measured flow did not change noticeably. 

This is due to the fact that recirculation line resistance is approximately 

1000 times greater than injection line resistance, This is further verified 

by the monthly LHSI flow test where actual recirculation flow is measured 

at ~300 GPM with all other flow paths isolated. The recirculation valves 

were opened for the remainder of the testing. 

The purpose of throttling flow to ~2100 GPM for two pump operation 
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is to assure that loss of one LHSI pump doesn't result in excessive 11 run­

out11 flow on the remaining pump. Therefore, one LHSI pump was tripped to 

determine the effect on flow. When this occurred the flow on the opera­

ting pump increased only by about 150 GPM. This seemed inconsistent with 

our predictions at first, but after examining the differences between 

cold and hot leg injection piping it became obvious as to why such a small 
'/ 

flow change occurred. The cold leg injection piping is such that pump back 

pressure provides a significant portion of total system resistance in the 

two pump configuration. The pump discharge piping is joined together very 

near to the pumps. This would result in larger flow increases when one 

LSHI pump trips during cold leg injection. The hot leg i~jection piping 

is essentially two separate paths until it gets into the coolant loops and 

"h'"' ri c~ rrn"l f'; ,-.!:Int"' 
LI'- '-"'" ._._._t:)£-"_._.._ ------ - £act'->.( i 11 total system 

resistance. Tripping orie LHSI pump during hot leg j ·1j ection should not re­

sult in a significant increase of flow through the remaining pump. 

In the single LHSI pump test configuration, flow was manually varied 

between 2100 GPM, and 3200 GPM to demonstrate fl.ow control. Again the opera­

tor had no difficulty operating the valve. As flow increased, it was noted 

that the instrumentation oscillated more widely until at 3200 GPM the varia~ 

tion was ±150 GPM. The valve was approximately 2.75 inches open at 3200±150 

GPM. No noticeable vibration or excessive flow noise existed in thiP condi-

tion. 

The tests described above were then repeated and flow controlled by 

"jogging" the valve motor operator electrically. With two LHSI pumps run­

ning flow was controled at 2100±50 GPM with no difficulty. The operator 

was able to change flow in 100 GPM increments with no difficulty. With one 
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pump running the operator varied flow from 2100±50 GPM to 3200±150 GPM with 

no difficulty. The time required to change flow from 2100±50 GPM to 3200± 

150 GPM by valve."jogging" was·less than one minute. 

The flow test was concluded by opening MOV 890 A&B fully and running 

both LHSI pumps to fill the r~actor cavity in preparation for refueling. 

The "dry run" tests were performed by directing an operator to shut 

the fully open MOV 864 valves using the manual handwheels. Operator ac­

tion was completed in less than six minutes for both valves. The LOCA 

procedure requires that LHSI flow be throttled to 2100 GPM for each pump 

commencing at the time an RWST low level alarm occurs (54,000 useable gal­

lons remaining). If it is assumed that each LHSI pumps is operating at 

4.000 GPM until its valve is in i.ts final position and that two HHSI are 

operating at 600 GPM each continuously, the operator would complete the 

valve operation with at least 4,500 useable gallons remaining in the RWSI. 

Conclusions 

The tests demonstrated that LHSI pump flow c~n be controlled by throt­

tling the hot leg injection gate valves. Although ~low testing through the 

cold leg injection valves was not performed, similar performance is expected 

due t6 valve similarity. The loss of one LHSI pump will not result in pump 

cavitation due to excessive flow 11runout 11
• No unusual or excessive forces 

are required to operate the valves even with high differential pressures ac­

ross the discs. No excessive flow induced valve vibration will occur as a 

result of throttling. Electrical "jogging" of the valves was not difficult 

from the standpoint of positioning accuracy and it proved to be a very exped­

itious method of valve operation. 

It is concluded that manual valve throttling is a satisfactory method 
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of controlling LHSI pump flow during LOCA, but electrical "jogging" is 

much more appropriate since it can be done sa·fely and quickly from the 

control room with minor electrical modifications. 




