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DOLIET Py g \
Carolina Power & Light Company . ‘

January 20, 1978

po222H

FILE: NG-3514 (R) SERTAL: GD-78-176

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

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2 ‘N
DOCKET NO. 50-261
FACILITY OPERATING LICENSE NO. DPR-23
STANDBY DIESEL GENERATOR UNITS QUESTIONNAIRE

Dear Mr. Case:

In the letter of December 15, 1977, from Mr. Karl R. Goller,
it was requested that the enclosed questionnaire on Standby
Diesel Generator Units be completed and returned to your office.
Enclosed also is a separate sheet with the name, address, and
phone number of the person responsible for responding to any
follow-up communications concerning this questionnaire.

Yours very truly,

Senior Vice President
Power Supply

DCS:as

Enclosures

"‘)’av
=AM B0

‘\olq[§

o !
e
336 Fayettev:lle Street o P. O. Box 1551 » Rale:gh N. C. 27602

{



For response to questions concerning the H. B.
Robinson Unit No. 2 Standby Diesel Generator
Units, please contact:

Mr. R. B. Starkey, Jr., Manager
H. B. Robinson Steam Electric Plant
Post Office Box 790
Hartsville, South Caralina 29550




Questionnaire
for

NUCLEAR REGULATORY COMMISSION
RELIABILITY STUDY

Standby Diesel Generator Units

Date Questionnaire Completed: January 6, 1978

H. B. Robinson Unit No. 2

..Plant Mama:

- Dieset-Munufacturer: Fairbanks Morse Model: 38TD-8 1/8

" Number of Units: 2
Size Kw/Unit: 2500 Rated Speed: 900
v.;j=:~u’ o AVerage Operating Hours Per Unit to Date: 497.3

{
P
‘ i : ‘ DIESEL GEMERATOR STATUS

A. Engine:

; 1. Problems are caused chiefly by (give estimated number)
? 2. Defective parts 2
b. Installation errors: 1 ‘
c. Failure of system to respond properly in
function or sequence: 8
d. Faulty adjustment: 0
L . 2.. Would more stringent inspection and testing requirements
. . .70 . . -.-during acceptance or preoperational tests significantly
: : _dmprove the diesel-generator power plant performance?
Tes Mo X
: B. - Starting Systems (indicate which):
- 1. Air-to-cylinder cranking. X _ :
Air cranking motor _ Mfr. _ N/A Model No. _N/A
Electric cranking motor Mfr. N/A Model No. _N/A




2.

If air cranking, then:
Give size of starting air tank: Length _ 96" Diameter
Normal standby air tank pressure 225-250  psi.

Is pressure reducer used? Yes No X
Reducer pipe size? _N/A inches.

Starting air control admission valve pipe size in air
piping system, 11/2 inches. (2 Valves)

Minimum air tank pressure for engine cranking 150 psi.

Number of five-second cranking periods between above
pressures with no tank recharging 8 .

Number of air tanks per engine 1 .

Can starting air tanks serve more than one engine?
Yes X No ’

Is air pipe to engine from top of air tank? Yes X No

30"

Does starting air tank have water condensate drain?
Yes X No '

—

Also air d¥yer between compressor and tank.
Does starting air pipe have water condensate trap and
drain near engine? ~Yes No X

Is starting air piping horizontal? Yes X No _X
Some vertical runs also. :
Does it slant toward drain? Yes No x

If water condensate drains are provided, then is draining:

a. Automatic through float valve? Yes ___ No _X
b. Manual by hand valve? Yes x No _
c. If manual, then is draining water condensate done:
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daily?

weekly? X

monthly?

before each start if manua]’

no procedure?

Is dirt and rust filter provided in starting air pipe?
Yes X No _

If provided, where instailed? _Before solenoid valves and before

-engine (3 total)

" How is it cleaned? - Remove screen and clean

How often and when’ Refuellng

Give pipe size of filter: 1 1/2 inchés.

How is it known whether filter is plugged or has high pressure
drop? We have experienced no problems with these screens.

Is starting air pipe to engine positioned:

a. Below floor? ©N/A
b. ©On the floor? X
¢c. Overhead? X
Overhead and then down to diesel skid floor
What is air pressure drop from air tank to engine during
cranking UN psi No provisions for checking

Give approximate length (nearest ten feet) of startinq'air
pipe for individual engine or a]] engines from air tank
to:

a. Mearest engine _30 feet
b. Furthest engine 100 feet




._4_

Diameter of starting air pipe from:
‘ 1%-2-24%
a. Air tank to starting valve inches
b. At air starting valve _1 inches (2 valves)
c. At engine 1% inches

What is the primary source of power for the starting air
system? 480 volt safety related bus

Is there a duplicate and redundant motor and air
compressor set? Yes _ ~ No _X_

What is the time required to recharge one air tank?
45 minutes

Does starting air supply system have independent
secondary power supply for-compressor? Yes __ No X

If yes, then by:

a. Gasoline éngine? N/A
b. Motor driven? N/A
c. Other? (Specifyi N/A

If electric (Battery powered) cranking, then:

a. Batteny'charging: Continuous trickle charger N/A
Intermittent charging N/A

If so, how is charging requirement determined?
“Time cycle N/A

Test N/A
Other _J&Qi

b. Battery used: Common Plant N/A
‘ Individual Unit N/A
Other N/A

Starting cable size N/A Length: Battery to engine
(longest) _N/A T ‘




C. Fuel 0i1 System: Bulk Tank to Day Tank -

1.

Does the bulk tank to day tank fuel supply system (viz:

~ pump, motor, etc.) have redundant independent power

supplies? Yes X No

Does this system have a hand-operated emergency fuel
pump? Yes No X

If yes, is this hand-operated pump and piping in immediate

-operating condition? Yes N/A No N/A

Is there a water and sediment drain from the very bottom
of the:

‘3. Bulk tank? Yes X No -

b. Day tank? Yes X No

Is the reqular functional fuel o0il outlet.slightly above
(two to three inches) the bottom of the:

a. Bulk tank? Yes X No
b. Day or integral tank? Yes X No

Is bottom of day tank and/or integral tank above all
parts and piping of the engine fuel injection systems?
Yes No X '

If yes,
Give apprcximate amount inches N/A  feet N/A
Does the engine fuel system have a fuel bleed return

line to the fuel day tank and/or integral tank?
Yes X No

During extended bperation, such as more than two to three
hours, does the fuel in the day tank become: (yes or no)

a. Warm? No
b. Hot? No (above 130°F)
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What is fuel oil return line size (nominal)?

a. APipe»size 3/4  inches
b. Tubing size 374 inches

6. Do engine fuel oil fiTters have air bleed or vent valves
readily accessible? Yes _x No '

7. How is fuel transferred from day tank to engine- fuel system?

a. By gravity N/A
b. Engine driven pump X o
c. Electric motor driven pump N/A
d. 1Is a manual pump also provided for injection
system filling and/or air venting after servicing
or replacement of parts in the fuel injection
. system? Yes X No _ ..

If yes, is the manual pump in jmmediate operating condition?
Yes X No -

8. Type of fuel (e.g., #1, #2, #3, JP-4, etc.) _#2 .

9. Approximate bulk tank capacity, 25,000 gallons. 200 in day tank

10. Typical frequency of refilling (week]y, monthly, etc.) _4-5 months .

5,000

1. Typical refill (gallons), _ .

Lube 0i1 System

1. Lube oil
a. Type URSA-ED-40
b. Viscosity 40
C. Specification number MIL-L-2104B
d. 0il change determined by:
Time interval: VYes __ No X
Give interval _ N/A monthly, yearly

By oil analysis: Yes _X _No
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2. Lube o0il filters. are:

a.
b.
C.

a'
b.
C.

e.

f.
4, 011l
de

b.

c.
5. 0il

a.
b.

Full flow X

Bypass N/A
Combination _ N/A

3. Interval and/or basis for changing filter cartrﬁdqe:

Monthly N/A

Yearly N/A o

By running time _N/A  hours

By oil analysis. Yes No X
By pressure drop. Yes _X No

Does provisions exist for changing cartridges during

engine operation? Yes No X
Pressure Monitoring .

Normal operating pressure _35 Dsi
Alarm 18  psi

Shutdown _18  PS1 Non-emergency only

temperature control:

By standby heater in engine sump 125 °F.

Heating means for- maintaining standby temperature:

Direct in oil X
0il-to-water hea: excnanger _ N/A
Other (Specify) N/A '

E. Cooling System - Engine Water

1. Temperature control by:

oa.

By thermostat in water? Yes X No

If yes, then:

Bypass thermostat? Yes X No

Throttle thermostat? Yes No X,
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b. By radiator shutter:

Automatic N/A
Manual N/A

Other (give type) N/A -

Corrosion control (water additive)? Yes X No

If yes, give chemical additive or name of compound.

Sodium Chromate

Proportion or concentration control:

a. By additive measurement? Yes No X
b. By water coolant analysis? Yes _x No

Engine cooling water cooled by:

a. Radiator? =~ N/A
b. Heat exchanger from sea, river or other water? X
c. Other? (give type) N/A

Engine cooling water temperature-monitoring’

a. Standby temperature 110 °F

b. Normal operating temperature 160 _ °F

c. Alarm temperature _88/195 F :

d. Shutdown temperature 205 °F (non-emergency only)
e. Water circulation during standby: ’

Thermo-syphon _ N/A
Pump X

Water Pressure Monitoring: Yes X MNo

a. Alarm X

b. Shutdown X (non-emergency only)
c. Both _N/A
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F.

6. MWater temperature Sensor Position:

a. In piping from engine X
b. In engine piping N/A
c. In engine direct _N/A

7. Water surge or supply tank in system, Yes X Ho

If yes, then bottom connected to:

a. Water pump suction? Yes _X No
b. Top of system? Yes X No
c. Both of above? Yes X No
d. 1s bottom of surge tank above top of engine
system? Yes X No _ ’
e. Does engine have constant air bleed from top of
-~ engine water piping to surge or supply tank?
Yes X No : .
f. Give size of Dieed or vent line, 1/2 inches. Tubing
g. Manual air bleed only? Yes No x

Governor - Speed Control

Manufacturer Woodward

Electric (speed sensing) N/A

Hydraulic Yes

Type or code (such as EGB-35, LSG-10, etc.) UG-8
Automatic load sharing? Yes No x

1. 1s compensation or stability control and/or speed of
response manually adjustable? Yes X No

If yes, adjusted by:

a. Eye and ear? /A
b. Test and specification? nN/A
c. Other? (Specify) Manufacturer .

2. Engine - generator normal shutdown or stopping means
and method.
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3.

4.
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Is the engine stopped:

a. Manually? Yes X No
If yes, then:

Directly at engine? Yes X . Mo

Through local control panel? Yes X No

b. Automaticall% through the controls in the control
room? Yes *

c. By setting governor to "fuel-off" position?
Yes X No __

d. By over-ride of governor settings and control
position directly to fuel injection pumps?
Yes No X

e. Other means. Describe briefly. N/A

When engine is stopped, is fuel control in:

a. Full fuel or maximum fuel position? X

b. Full off or no fuel position? N/A

c. Intermediate? N/A

d. Random? N/A ‘
(If not consistent and typical in above, then give
the usual.) - _ .

When starting from the standby condition after shutdown
for at least 24 hours, give number of seconds from start-
to-crank to full fuel or maximum fuel pos1t1on of governor
and fuel control, 8 seconds.
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G. Governor - Overspeed (shutdown)
1. Speed sensing?
a. Electrical N/A

‘b. Flyball X
c. Other (Specify) N/A

2. Fuel shutoff force generated by:

a. Spring? N/A

b. Air? N/A

c. Hydraulic? ©N/A

d. Electrical? Normal

e. Other? (Specify) Manual Fuel Rack

3. Overspeed sensing setting? (in terms of full speed)

a. 115% N/A
b. 1310% N/A°

c. Other (Specify) 1127 -
4. 1ls overspeed tripping set point tested periodica]]y?'
Yes No X
If yes, then how often? _ N/A (yearly, monthly, etc.)

H. 1. Generator Mfr. Fairbanks Morse Model No. _Type TGZI
Single bearing cre<two bearings? _ Two
Does generator have damper windings? Yes No X

2. Does generator have any obvious fault or difficulty?
Yes No X

Is problem repetitive? Yes No X

If yes, then describe briefly. N/A
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Exciter and Voltage Regulator

1.

‘Exciter Manufacturer: Basler Model SBSR LV

Type: Rotating : Static X

If rotating drive? DOirect N/A
Belt or Chain N/A
DC with field control N/A
Brushliess with rectifier N/A

Voltage Regulator: Manufacturer Basler

Model 90 50300 100

Type: Mechanical ' Static X

Are paralleled units of automatic load sharing control
of fully automatic type? Yes _X No

If yes, has any obvious influence or interrelationship

.been noted between the stability and response time of

the engine governor and the stability and voltage control
of the generators? Yes __ No X

Have engine governor and voltage requlator/exciter
adjustments been made on the -site or under any con-.
ditions since any of the units have been placed in
service? Yes __ Mo _X

If yes, by means of what tests and what standards?
Give name or very brief description. N/A

- -————

If ary difficulties have occurred, give approxinmate
number of problems. -

a. Components 10

b. Wiring 1 :

c. Other {damage in service or dropping of miscellaneous
hardware into switchboard, etc.) N/A .
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* Paralleling: Engine-Generator Units

].

2.

Do all units consistently have the proper voltage output?
Yes X - No

Do all units automatically share both the "real" or
in-phase load and also the reactive load reasonably

well? Yes X No ___

—————

At the same Kw load, are both the field and the armature
line currents of the several units consistently close
to the same value? Yes -X Nq :

If no, approximate percent difference. N/A

Synchronizing

a. In automatic synchronizing do circuit breakers close
immediately after reaching full synchronous speed?
: Yes N/A No N/A

b. If "no" above then, does speed of some units drift
slowly while failing to synchronize and close circuit

breakers?

How many seconds? N/A

Occasionally _N/A
Always  N/A
Never N/A

Switch Gear and Electrical Con (other than exciter/

voltage regulator)

1.

1f any difficulties have occurred, then give approximate
number of problems. None '

a. Components N/A

b. Wirina N/A

c. Other (damage in service or dropping of miscellaneous
hardware into switchboard, etc.) N/A _

d. Design concept faults. That is, does the switch
‘gear and its controls perform the proper functions
and in proper sequence and timing. Yes
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a. Do the on-site diesel generator units and related

support equipment have any storage battery power
systems for any service whatsoever? Yes x No

b. Identify each storage battery power system associated
with the on-site diesel generator unit and its
function. 1 - Station batteries - normal control and
~field flashing :

2 - emergency field flashing batreries - field flashing
only

c. Does each system identified above adequately fulfill
the service requirements for which it is intended?

Yes X No

If no, briefly describe. N/A

d. Is there a DG battery maintenance pkogram? Yes X No

Safety Shut downs

Give safety shut down settings compared to equ111br1um
operating conditions.

]‘

Engine and generator speed. Give rpm or hertz:

a. Synchronous and usual 900 rpm or 60 Hz
b. Overspeed shutdown setting 1010 rpm or 67 Hz

Engine cooling water (see E.4)

a. Fquilibrium 160 °F
b. Alarm 88/195 °F

c. Shut down 205 °F (non-emergency only)
Lube o0il pressure {see D.4)
a. Equilibrium 35 psi

b. Alarm 18 psi
Cc. Shut down 18 psi (non-emergency only)
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4. Lube oil temperature

a. Equilibrium _ 200  °F
b. Alarm 115/225  °F
c. Shutdown 225  °F. (non-emergency only)

5. Indicate all other protective interlocks (give name
and;) 1) Generator Lockout
2) Crankcase Pressure.

a. Usual or proper condition 1 - Reset

2 - Trip Blocked Position
b. Shutdown condition 1 - Reset

2 - Trip Blocked Position

6. a. What source of power is provided to operate alarms
and shutdown controls? (See G.2) Station Batteries

b. Do the generator units automatically shutdown in -
case of the electrical power loss to its control
system? Yes No X .

Emergency or Alert Conditions

1. Are all safety shutdown and safety interlocks bypassed
during emergency conditions? Yes No X

2. If "no" above, then which are not bypassed. Name items.

Generator Lockout

Overspeed Trip -

3. For each interlock not bypassed is coincident logic
used? Yes No X ,

If yes, is it testable? Yes n/a No n/a

Maintenance

1. Does plant have regularly scheduled maintenance pro-
cedures? Yes

1f so, return copy of these procedures with questionnaire.

A serviceman qhecks the units out during refueling using the manual-

as a guide.
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2. When need for minor adjustments vaious1y exists, then:

a.

.b.

C.

Is rémedia] action taken immediately or at earliest
practical opportunity? Yes X No

Is remedial action taken only at periodic prescheduled
or programmed times and conditions? Yes No X

For best performance record which of above appears
better:

immediate or early action? X
as scheduled only?

Must permission for minor maintenace be obtained from
some higher out-of—p]aq} authority? Yes No X

Is maintenance referred to above allowed and encouraged?
Yes X HNo ' .

In periodic surveillance tests, simulated alert standby
tests, etc., is the criteria "pass/not pass" the test
used? Yes X No :

Is there a conscious continuing pelicy to detect and
remedy marginal conditions or imminent trouble: for
examples: lube oil pressure shutdown only two to

five psi below-operating pressure or, perhaps overspeed

- governor setting only one or two percent above starting

speed surge or etc.? - Yes X No

Are efforts to remedy marginal or questionable conditions
as mentioned above encouraged by plant management?

Yes X No

Are remedial steps on items similar to the above taken
or allowed when the unit has started and operated
satisfactorily within specified limits or conditions?
Yes X No

0. Starting Conditions

1. Give starting or necessary cranking time as experienced.

a.
i b.
CO

Starting time per specification 10 seconds
Usual starting time 8 seconds
Maximum starting time observed 9 seconds
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Give usual time intervals as follows:

a. Time from start-to-crank to first firing of any
. cylinder. UN seconds

b. Time from start-to-crank to approximate full firing
of all cylinders. UN seconds

 Give maximum speed surge when starting; use both tachometer
*-and frequency meter if possible.

'~’'a. Usual conditions __ N/A rpm

Hz

b. Maximum observed N/A rpm
"Hz

';Durﬁng a surveillance test, give time from start-to-crank

'40-

: to when steady synchronous speed is attained and maintained.
a. Usual 8 ° -seconds
b. Maximum _9 _ seconds
c. As specified 10 secondads.

5. Give briefly the most troublesome problems in starting.
a. Most troublesome Fuel Ipiectors .
'b, Next to most troublesome Crank case pressure trips -

This trip is now blocked on emergency.
Air Cleaner or Air Filter - Combustion Air
1. Combustion air source: taken from engine room or inside

"3, ~ Indoors

the building, or from outdoors?

N/A

"~ _b: OQutdoors X
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2. Give type and make of air cleaners or air filters:

a. . 0il bath’ N/A Make N/A
b. 0il wetted screen _ N/A Make N/A
c. Paper N/A Make N/A
d. - Other Fiber Make Buirgesgs Manning
“e. Precleaner: Yes No X - =

3. Excessive air flow restriction and servicing need
determined by?

a. Instrument such as:

manometer No
If other give type N/A
b. Persona)l judgement Dy appearance, etc. Yes
c. By smoking exhaust No
T d. Time schedule "No
e. Other (Specify) _N/A

4. Are climatic extremes normally experienced such as:

4. Air heavily loaded with water mist, high humidity

.- ‘ ~ and low temperature? Yes No X
' ' b. Blowing sand and dust? Yes No X
; ' c. Blowing snow (blizzards)? Yes ‘No X
; d. Other-Name N/A -

5. Are climatic extremes potentially possible such as:

a. Air heavily loaded with water mist, high humidity
and low temperature? Yes X No~

b. Blowing sand and dust? Yes % No

c. Blowing snow (blizzards)? Yes _X MNo

d. Other-Name __ N/A :

Q. Temperature Conditions
1. Ambient outside hottest 104  °F.
2. Ambient outside coldest 10 °F.
3. Engine-generator room hottest _ 105 °F.

4. Engine-generator room coldest 55 °F.

5. Inside switch gear hottest _igﬁoF
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Operatof Qualifications (as presently exists, and suggested

minimums if different)

1. Minimum education required (check)

d.

I ¢

Existing Suggested
High School - X X

Trade School
Technical School
No minimum

2. Minimum Years of operating experience (diesel electric

generator)

‘“ - Existino Suggested
a. 0-3 X X
b. 3-6 : '
C- (J"]O
dn ]0"]5

3. Opefator tréining
Existing Suggested

a. Military
b. Industrial
c. On-the-job X : X
d. Combination of a, b,

and ¢ (indicate which)

- 4. Licensing required

Existing . Suggested

State

Federal X X
Utility or self

None .
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Are any foreign gases such as propane, freon, halon, carbon

dioxide, etc. stored in the: Diesel Engine room?
Yes No X or adjacent buildings? Yes x_No

If yes, (other than hand portable fire extinguishers), then
jdentify gases and give approximate tank size.
) P

Gases COp - Veotume—{ft— 1525 1bs.

Does control system automatically bypass, in emergency
starting, any engine temporarily out of service for

maintenance? Yes No X

If yes, then how many failures to bypass have occured?
N/A ‘

Does the control system automatically override the test
mode under emergency conditions? Yes X No '

Have repetitive mechanical failures occurred in any component part
or subsystem of the engine, generator, or switch gear, etc.?
Yes X No

If yes, then which part or subsystem? _Fuel Injectors

4

How many failures? 4

Give nature of failure. Sticking Injectors

-
Would periodic (yearly or other) evaluation and/or testing
by "outside experts" contribute significantly to the diesel-
generator reliability? Yes _X 'No

Give brief reasons for the answer. Manufacturer
should check units on refueling outages normally

and anytime their expertise is needed.
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X. 1. Give the accumulated time-load operating record for each

- diesel-generator unit from installation to the present
(Running Hours): A - 499.8 Hours

B - 494.9 Hours

Preoperational test Date _5-5-70

¢ Engine Surv. Testing & Emergency Total

:Serial No. Maintenance Hrs. and Other Hours

: No Load : Loaded Service Hrs.
38D868030TDSML2 :  UN N UN : 499.8
38D868025TDSMI2 :  UN  © :  UN - UN L 494.9
2. Surveillance test load (percent'of continuous rating) _ 100%
3. Give the projected or p]annéd time-load operation for

each diesel-generator unit during the next 12 months.

:Surveillance & Emergency Total

:Maintenance Hrs. and other Hours

: - 1 ,Service Hrs.

70 o 0 70

4. Provide the following summary of the pericdic surveillance testing

Starting date of surveillance testing (OL date)

Total number of surveillance tests performed

9-1-70

202 -

6

fajlure to accept load None
failures due to operator error _Npne
failure due to equipment not being operative during emergency

experience:
a.
b. Periodic test interval Bi-Weekly-Refueling
c.
d. Total number of test failures
failure to start 1
failure to carry ioad 5
conditions None
e.

Supply a copy of the surveillance test procedures with this

completed questionnaire.

PT-23.1
PT-23.2
PT-23.3

- Attached



Additional Comments

Y. General Suggestions

Briefly give constructive criticism or suggestions as to’
improvement in reliability of the djesel generators. These
remarks may cover -tests, maintenance, practices, orders,
policy, acdjustments, etc. .




L H. ‘ROBINSON STEAM ELECTIIC PLANT . o |

‘ ' UNIT NO.2.

PERIODIC TEST NO. CPL-PT-23.1

EMERGENCY DIESELS

BI-WEEKLY INTERVAL
REVISION 4

OCTOBER, 1977

TEST PROCEDURE APPROVAL

RECOMMEND 3 _

APPROVAL: /_’f‘.v‘/,"’/.«-r,-y.,',,/V [[-Z-77
Operating Sugérvisor ' » Date

prd

S
APPROVED: ///{ LU ,// 4
' Plant Manager ,/ 7/ Date '




ee N ' H. B. ROBINSON STUAM ELECTRIC PLAN PT-23.1:1

PERIODIC TEST NO. CPL-PT-23.1

" EMERGENCY DIESELS

BI-WEEKLY INTERVAL -
REVISION 4

OCTOBER, 1977

1.0 PURPOSE
1.1' To verify mechanical performance and assess operational readiness
of components to fulfill their required safeguard functions.
i - 1.2 The valves shall be tested in accordance with ASME Section XI "Rules

for Inservice Inspection of Nuclear Power Plant Components', editions

or addenda as set forth in Iechniéal Specifications; and ‘to comply

with the testing requirements set forth in Technical Specifications.

2.0 SCOPE
| , : _' 2.1 To ensure that the diesel generators will opefate properly when
required during emergency conditions. |
2.2 The following test quantities shall be measured or obsefved as
applicable:'
2.2.1 Valves
1. Valve stem travel or disk movement
2. Proper'operation of Remote Position Indicators (R.P.I.'s)
3. Time required to cycle valve
| } '. 4, VerificationAthat.the valve assumes its proper failure
position on loss of operating power.

2.3 All data will be compared to baseline data after the completion of

this .test.

-




. | ‘- . PT-23.1:2

3.0 REFERENCES

3.1
3.2
‘3.3

3.4

Technical Specification 4.5.1.1; 4.6.2; 4.6.3.3
ASME Section XI, Subsection IWV

CPL-0P-07

‘Enginecring flow diagrams:

3.4.1  Emergency Diesel Generator Systems
G-190204
3.4.2 Service and Cooling Water Systems

G-190199

4.Q. EQUIPMENT REQUIRED —

4.1

Stopwatch

5.0 PRECAUTIONS AND LIMITATIONS

5.1

5.2

Only one diesel generator shall be tested at a timé.

A minimum fuel oil storégc of 25,000 gallons.

NOTE: 19,000 gallons in diesel fuel oil tank.plus 6,000 gallons in
I.C. turbine oil tank or 25,000 gallons in diesel fuel oil

tank.

6.0 PREREQUISITES

6.1

6.2

The diesel generators are aligned for operation in accordance with
CPL-0P--07.

The plant is in such a conditicn that performing this test will not
pfevcnt the system from performing its intended safety function.
Tbcre arc no outstanding OWP's which could adversely affect this

system.



7.0

® o ® PT-23.1:3

6.3 Any steps that are not applicable shall be marked N/A.

6.4 Unléss otherwise noted, the data recorded in>this PT is "as found".
If adjustments are performed, the "as left' data will Be recorded
adjacent to thé "as found" and remarks made as appropriate.

6.5 The Shift Foreman has given permission to perform this test and all

prerequisites are met.

Authorizing Shift Foreman Date.

DIESEL GENERATOR TEST

7.1 1Initial Conditions

7.1.1 480V breakers lined up and in normal service

7.1.2 Emergency diesel genefator "A" and "B" in emergency standby
condition and system aligned'per CPL—OP—O7.

7.1.3 Air start solenoid defeat switch to normal position ("A" and
" diesels).

7.1.4 All emergency diesel generator annunciators cleared.

7.1.5 Verify emergency diesel geﬁerator "Trips Defeat' key switches
are in the "Trip Defeat' position.

7.1.6 Station an auxiliary operator in the respective diesel gener-
ator room go monitor the starting of the diesel generator and
to observe and time the opening and closing of service water

valves TCV-1660 and TCV-16601.
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.2 Diesel Generator "2A" Test Procedure

27.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7
7.2.8
7.2.9
7.2.10

7.2.11

7.2.12

7.2.13

7.2.14

Ensure that field voltage control switch is in the "auto' position.

"Parallel-Isolation" switch to parallel. )
Observe, time and record the opening of TCV-1660 on the attached

data sheet when the diesel starts.

Diesel '"2A" controls in remote start position.

Turn 2A diesel generator switch (on RTB) to START position. (2A diesel

generator will prelube two minutes, start and come up to speed.

After the diesel has run for one minute, reinstate the diesel

.éngine trips by placing the Engine Trips Defeat Key Switch in the

"Trips in Service" position.

NOTE: Monitor the diesel engine bontrol panel.closely during this
one minute time period. If any abnormal conditions are
indicated, manually trip the diesel generator.

Flash field and adjust Generator "2A" terminal voltage as required

for load operation.

~Synchronize Generator "2A" with Bus E-1.

4C103e Breaker 52/17B and adjust governor to assume rated .

load of 2500 kw for one hour. Cémélete a;tached data sheet.
Time Closed

Reduce Generator ”ZAﬁxioad. » Time Reduced_

Observe the closing of TCV-1660 and rqcord on the attached data

shecet when the diésclAstops.

Open Breaker 52/17B and shutdown diesel ™2A".

Diesel "ZA" controls. in remote start position.

-

“"Parallel-Isolation' switch to isolation.
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7.2.15 Place the engine "Trips Dcfeat".key switch in the "Trip Defeat"
| position and Femové the key.
7.3 Diescl Generator "2B" Test Procedure

7.3.1 Ensure that field voltage control switch is in the "auto" position.

7.3.2 "Parallel-Isolation" switch to parallel.

7.3.3 . Observe, time and record the opening of TCV-1661 on the attached
data sheet when the'diesel starts.

7.3.4 Diesel "2B" controls in remote start position.

— 7.3.5--Turn 2B diesel generator_switéh (on RTB) to START position.
| (2B diesel generator wili prelube two minutes and come up to
speed) . | _—

7.3.6 After the diesel has fun for one minute, reinstate the diesel
engine trips by placing the Epgine Trips Defeat Key'Switch in
the "Tripsvin Service" position.

NOTE: Monitor the diesel engine control panel closely during
this one minute time period. If any abﬁormal conditions
are indicatcd; manually trip the diesel generator.

7.3.7 Flash field and adjust Generator ”ZB” terminal voltage as rquired
for load ope;ation.

7.3.8 Synchronize Generator "2B" with Bus E-2.

7.3.9 Close breaker 52/17B and adjust governor to assume rated load of
2500 kw for one hour.i ' : Time.Closed

7‘3f10 Reduce Generator "2B" load. Time Reduced
7.3.11 Observe the closing of TCV—i661.and record on the attached data

sheet when the diesel stops.




7.3.12
7.3.13
7.3.14

7.3.15

. . PT-23.1:6
-Open Breaker 52/27B and shutdown diesel '"2B'".

Diesel "2B" controls in remote start postion

"Parallel-Isolation" switch to isolation

Place the Engine Trips Defeat Key-Switch in the "Trip Defeat"

position and remove the key.

1 Cenerator Valve Test

8.0 Diese

8.1

The necessary valve stem or disk movement shall be established by
exercising the valve and verifying travel by the method(s) indicated

on the valve data sheet.

. Perform all required tests as indicated by Hank data blocks on the

appropriate valve data sheet (s).

9.0 COMPLETION OF TEST

9.1

All required tests have been completed, all required data has been

recorded and the system has been restored to pretest condition.

10.0 VALVE ACCEPTANCE CRITERTA

10.1.

Each valve shall exhibit the reqﬁired change of valve stem or disk
position by full“stroke; part stroke, and/or fail testing. For
valves required to be strokcftimed,‘the valve shall stroke within
time indicated on the valve data sheet. Any abnormalities or erratic

action shall be reported.
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11.0 VALVF COR""CTIVE ACTlO\I

11.1 If a valve faills to exhibit the required change of -valve stem or disk

~posi;ion by this testing,‘corfective.action shall be initiated imme-
diatély. If'Lﬁe condition is mot or cannot be corrected with 24
hours, the valve shall be declared inoperative.‘ When corrective
action is required as a result of tests made during cold‘shutdown,
the condition shail belcorrected before startup. A retest showing
acceptable operation shall be run following any required correétive

action before the valve is returned to service.

Data Acquisition By: - ' ‘ Date

‘Authorizing Shift Foreman . Date
- ’

Reviewed and Approved By , . Date

Operations Supervisor . . _
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ENGINE DATA SHELT

Diesel Max. .
Trip
1 or Point
- Min.*
A B
Lube oil pressure, psig _ : 20 min " 18
L.0. strainer inlet pressure, psig
' L.0. strainer outlet pressure, psig
! . | _ i
L.0. strainer AP, psi ! 15 max.
n - | S 1 U VU
] i |
’ L.O0. filtev inlet pressure, psig 4 i
. — Ao
i i
L.0. filter outlet pressure, psig‘ %
S
1
L.0. filter 4P, psi 13 max. |}
E -t e —— o — - -— P e e aad —
|
Coolant discharge pressure, psig 20 min. I 12
o e P e a b o o S i, Vi3 8 s —_— S 4 —;
t
o !
Coolant temperature, F 195 max. . 205
e e e tarvr - v —mita : —— 4 .._..._...__-..__...____._..____.._
0.8 “40.5
Crankcase vacuum, inches water ‘ (vacuum) (press.)

* Write a trouble ticket if the maxumum or minimum is reached and so

state below:

e me o m e G aimmem it = e ey —— - -~
e R e ot D SR .
AR T BT YT - S ¢ e g A4 S T Al £ LG+ e e Ty t 0w ——

-




VALVE DATA SHELT

VERIFICATION OF

STROXE TIME

| 3ad
| ] .
& TRAVEL BY (SEC.) fe, o |85
:..J 5 (ELJ : 5 o o = ACCEPTANCE
[« 4 e O [
> o P = O IND v B = £ CRITERTA
-é S 4 8 5 g 1) (8 x wn = wn wv wn = .
= o o5 | STEM |LICHTS OPEN [loskp | Sl 28 |22 =
~ T Y VYT WYL Y pon ™ $irtanin St A A eralls b T G IO, T ‘n.ﬁ;x‘ﬂ)::.m  p o-aluiel ¥ -3 . P I IR DR TG
sYTCU— ‘
1650 C N/A N/ 4 N/A 60 Seconds
TCV-
1660 c N/A N/A M/A 60 Seconds.

Al spac;s next to valve number shall be filled in with

¥ List 1in comments the method used to determine valve travel.

COMMENTS :

an appropriate

entry, initials or N/A as applicable.

Date:

Date:

Performed By:

Reviewed By:

6:T°€¢-1Ld
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q. ' ' . H. B. ROBINSON STEAM ELECTRIC PLANT

UNIT NO. 2

PERIODIC TEST CPL-PT-23.2
REVISION 3

'SEPTEMBER 30, 1975

EMERGENCY DIESEL AUTO START ON LOSS OF POWER AND SAFETY INJECTION

EMERGENCY DIESEL TRIPS DEFEAT

REFUELING INTERVAL

RECOMMEND

- APPROVAL: Q \ \JL_\J . " DATE: 7 4/ d)y'/

Enginecﬁg Supervisor

APPROVED: ,ZZZZ\Z /7// | DATE:_[%/%{%[ |

ant Madager

\
TEST PROCEDURE APPROVAL ‘
—\




. H. B. ROBINSON STEAM ELECTRIC PLANT

g_ ) : ; UNIT NO. 2

PERIODIC TEST NO, CPL-PT-23.2

 SEPTEMBER 30, 1975

EMERGENGY DIESEL AUTO START ON LOSS OF POWER AND SAFETY INJECTION

EMERGENCY DIESEL TRIPS DEFEAT

REFUELING INTERVAL

REV. 3

1.0 PURPOSE
1.1 The purpose of this ﬁest is to:
1.1.1 Assure auto start of the-diesel generators, load shedding
| and restoration to operation of particular vital equipment
initiated b& a loss of power to the vitél;busses together
with a Safety Injectioun signal.

1.1.2 Assure that the diesel generators will start and assume
required load within 50 seconds after the initial starting
signal.

1.1.3 Demonstrate that the diesel protective trip devices will
not trip the diesels when in the "trips defeat" position.

1.2 gatisfactory completion of this test will fulfill the require-

ments of Technical Specifications 4.6.1.2 and 3.7.1 D.

2 EQUIPMENT LIST

2.1 20 point event recorder ~ Rec. Calib. Date . Ser. No.

2.2 Stop watch
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3.0 mvrmiac comrriol) ®

3.1 Connect the recorder as shown below:

Qf\ : EQUIPMENT RELAY RACK CONTACT  RECORDER SAFEGUARD SHEET
_ 4%6 : ol o—
RHR Pump A 2RHRA 51 12
S1 Pump A ' © 2SIA 51 4;/f6 ' %92 o ' 12
HVA-1 20HL 51 4 6 3 12
« ) o It ¥o) O—
HVH-2 2HVH2 510 b .6 o | 12
SW Pump A ' , 2SWA 51 4 6 : 5 12
= - o) o—
SW Pump B 25WB 51 4 6 6 12
_ AT © o/
870A, 841A
8674, 744A SI11X 52 12 16 7 6
8708, 841B~ * © 0
‘ 867B, 744B SI21X 64 12 16 8 6
; i ‘ e o o0—
' RHR Pump B 2RHRB 63
4}/(6 499 12
[ S
SI Pamp C , --- 251IC _ 63 T4 6 10 12
| % o o
HVH-3 , 2HVH3 . 63 4 6 11 12
) HVH-4 2HVHS 63 4 6 12 12
pds Q O—
SW Pump C 2SWC 63 4| 6 ol3 o 12
¥
SW Pump D 2SWD - 63 4 6 14 12
o % o o |
- 8 . .
SWBP-A Relay G(83X) AuxFBPnl 9 %10 o153 CWD 845
SWBP-B Relay G(83X) Aux. Pnl.
, 18 9 ) {0 ol6 o CWD 846 -
SI Pump B * . Aux. Pnl. [ :
’ JE ’ 'nz | ol7 o—j CWD 238
AFW Pump A | * AuxE.‘FPnl. § 765'78 018 o . WD 651
AFW P B * . 1. R R
ump B AuxJFPn 7z 1+ 75 019 O— CWD 655
Push Button for Time Zero ' ——"-;;“—-“' 'OZO o— - C -
120 VAC L,
from computer Sr 7
L,
‘ - * Connect an auxiliary relay in series with the "b'" contacts of the subject

breaker to obtain a spare contact. -Numbers denote connection points on the
auxiliary panel.
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";'3.0 INITIAL CONDITIONS .ﬂtinued) : | : .
. 3.2 Plant in a cold or refueling shutdown condition on RHR

3.3 Refueling water storage tank above the low level alarm point.

3.4,_A11 controllro&s 6n bottom. |

3.5 SI.ACCUmulators A, B, and C are depreséurized to less than RCS
fressure.

3.6 Emergency diesel generators in standby condition.

* 3.7 RHR Pumps "A" and/or "B'" running as required for RCS temperature

control.

3.8 Service water system lined up for normal service.

3.9 Perform the following valve line up:

3.9.1 .SI Pump Recirculation

. 888A SI Pump A Discharge _ Closed
856A Recirc. to RWST | Open
888p SI Pump B Discharge | Closed
856B Recirc. to RWST | . ' Open
888¢C SI Pump‘C Discharge Closed
886A 'SI Pump A Suction » | Open
8868 SI Pump B éuction | Open
886¢C SI Pump C Suction Open
8058 SFP to RWST | - Closed
8644 ‘Refueling fank Isolation Open
864B Refueling Tank Isolation : ' Open
895p SI Test Line to RWST Isclation | Closed
898C SI Pump A Miniflow Isolation ‘ : Open
898H SI Pump B Miniflow Open

898J SI Pump C Miniflow Isolation ' Open




]

3.9.2

865A
8658
865¢C
866A
866B
841A
841B

867A

8678

870A

8708

3.0 INITIAL CONDITIONS ‘ti_nued) : ' .

"A" Accumulator Isolation
"B" Accumulator Isolation

YC'" Accumulator Isolation

‘Hot Leg Injection
-Hot Leg Injection

. Boron Injection Tank to Boric Acid Tanks

Boron Injection Tank to Boric Acid Tanks

Safety Injection Line to Boron Injection

. Tank

Safety Injection Line to Boron Injection
Tank
Safety Injection Line to Cold Legs

Safety Injection Line to Cold Legs

RHR Recirculation

8624

'862B

7524
752B
7544
7548
757¢C
757D
757A
757B
759A
7598

750

751

-

Refueling Water to RIR Pump Sucﬁion
Refueling Water to RHR Pump Suction
RHR Pump A Suction

RHR Pump B Suction

RHR Pump A Discharge

RHR Pump B Discharge

RHR‘HX A Bypass

RHR Hx B By?ass

RHR.HX A inlet

RHR Hx B Iglet

RHR>HX A Ogtlet

RHR Hx B Outlet

Loop 2. Hot Leg to RHR

Loop 2 Hot Leg to RHR

Closed

-Closed
Closed
Closed
Closed
Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Open
Open
Open
Open
Open
Open
Open
Open
Open/Closed
Open/Closed
Open

Open



3.0 INITIAL CONDITl"O’(Continued) ‘
8634 RHR Hx A Outlet to SI Pump Suction
863B RHR Hx B Outlet to SI Pump Suction
764 RHR Hx Fxchanger oubleb orifice

, isolation
758 - RHR Hx Exchanger outlet blocked

3.9.3

3.9.4
3.9.5

3.9.6

partially

Aux. FW Pump Recirculation

AFW-1

AFW-16

SGB-2k
AFV-18
AFW-22
AFY-32
AFW-29
AFW-1+1
AFW-28
AFW-39

AFW-40

SGB-25B .

Suction from condensate storage tank
Motér driven AFW pump suction header
stop

S/G drain pump disch., to AFW Header

Emergency back up supply stop

‘AFW Pump A suction stop

AFW Pump B Suction stop

. AFW Pump A discharge stop

AFW Pump B discharge stop

Page 5

Closed

Closed

Open

-Closed

Open

Open

Closed
Closed
Open
Open.
Closed

Closed

AFW Pump A recirculation stop Throttled/Open ‘

AFW Pump B recirculation stop Throttled/Open

Common Recirc. Stop

S/G Drain Pump to condensate storage

~ Tank

AFV-16A

ATV-16B

AFW-16C

TVSWH-12

CCW~T737A

AFW to A steam generator
AFW to B steam generator
AFV to C steam generator
Seal Watef Supply to Pnentrations
Component cooling water to excess

letdown

Containment Spray pump breakers racked out

Open

.Closed____
Closed
Closed
Closed

Closed

Closed



3,0 INITIAL CONDITIQ (Continued) . .

3.10 No Reactor Coolant Pumps Running.

3;11 Cycle the following valves one at avtime.

8674 Safety injection line to boron injection tank
B867B Safety injection line to boron injection tank
8704 Safety injection line to cold legs.
870B Safety injection line to cold legs.
8654 Accumulator "A" discharge isolation
865B Accumulator "B" discharge isolation
865C Accumulator "C" discharge isolation
7HtA RHR line to cold legs |
744B  RHR line_to'cold legs

- . --—-B841A Boron injection tank to Boric Acid tanks
841B Boron injection ténk to Boric Acid tanks

3.12 Open and rack out E1 - E2 tie breaker 52/22B so that it
will not close during the safety injection starting
sequence. |

3.13 Close E1-E2 tie breaker 52/29B
Note: This test will check that 52/29B will close on

safety injection if 52/22B has not closed.

3.14% Personnel required outside the control room.

3.14.1 2 men at E1 - E2 to verify load shedding of
breakers on E1 and EQ;

3.14.2 2 men at emergenéy diesels té_record load at
50 seconds after starting signal

3.1%.3 2 men in 4 KV room at 4 KV Busses No: 2 and 3

La 2 U



‘ 4.0 PREGAUTIONS ‘ ‘ \ .
3 . 'h.1 During this test power will be lost to 480 V Busses ﬁo. 1 and 3
(-\ . 4.2 During this test power will be momentarily lost to 480 V Emergency
| Busses E-1 and E-2,
4,3 The safety injectidn pumps are lined Qp to recirculate with their
manual discharge valvés closed and Qill not inject water into the
RCS during this test. These pumps should not be run on recircu-
lation for more than S'minufes. |
‘4.4 The auxiliary feedwater pumps are lined up to recirculate with

their manual discharge valves closed and will not inject water

|
\
into the steam generators during this fest. These pumps should
not be run on reciréulation for more than 15 minutes. '
_ hfS The Residual Heat Removal (RHR) pumps will be lined up to recircu-
late the RCS through 750 and 751 and the normal RHR flow path
(n\ during this test. | 1
A 4,6 Do not prelube the diesgl generators and then not start them.
4.7 Ensure that refuelingvoperations are not in progress.
4,8 Instrument air will be lost to containment during the Safety Injec-
tion portion of this test. |
4.9 Do not exceed 3750 gpm flow rate with one RHR pump running and 7500
gpm flow rate with 2 RHR pumps. |
4,10 Halt any steam generator tests or operations requifing work in or
around the'chanpel head;

4,11 The station batteries should be capable of accepting emergency loads.

4.12 Both diesel field flashing batteries charged and operable.
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NOTE: The following Steps 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 and

5.0 INSTRUCTIONS

5.8 are to be performed after all other requirements for this
test are met and just prior to the initiation of the start of
the test. f
5.1 To simulate_an undervoltage on E1 such that breaker 52/29B will
iclose, Jumper Points 11 énd'12 on Terminal Block 5L in safeguards
raqk 51, and Points 3 and 12 on Aux.‘Panel JA.
5.2 Open 841 A & B Boron Injection Tank to Boric Acid Tanks
5.3 If the turbine is on the turning gear, start the emergency
D.C. lube oil pump. |
5.4 If the seal oil system is in operation, start the D.C. air
side seal oil backup pump and_ieave the A.C. air side seal
0il pump running.

5.5 Stop the RHR pump (s)

5.6 Close 744A RHR to cold legs. - Closed
Close 744B RHR to cold legs. | Closed
5.7. Prelube both 2A and 2B diesels for 1 minute 2A
| 2B

5.8 Verify one component cooling water pump on the vital
bus (B or C) operating |
5.9 Announce over the plant P.A. System: |
WAS;second count down follows for loss of power and safety injection”
(Twice)

5
L
3
2

1

Zero
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5.10 Perform the following steps simutaneously to initiate a safety

iO.DmNMMEMB(QWTW)

@fﬂl injéction signgl together with a loss of power.
5.10.1 At I KV Bux No. 2
| Open breaker 52/13. LKV Bus No, 2 sﬁpply to
) | station service transformer 24
5.10.2 At 4 KV Bux No. 3
Open breaker 52/15 L XV Bux No;3 supply to
| A station.service transformer 2C _
©5.10.3 Depress either séfety injection push button to initiate
a safety injection signal.

5.10.4 Note this time as time O. (Start the stop watch)
- "7 Mark the 20 point event recorder at time "Q", |
5.11 Load shedding.
{'3 ' 5.11.1 Verify that the following breakérs trip open
\ 52/1B 480V Bus No. 1 and E1 feeder breaker
52/2B 480V Bus No. 1 feeder breaker
52/18B E1 main breaker
52/29B E1 - E2 tie breaker
52/16B 480V Bus No, 3 and E2 feeder breaker
52/15B LEOV Bus No. 3 maiﬁ breaker
' 52/28B L2 main breaker

Note exceptions

5.11.2 Verify load shedding of all brezkers on E1 except for

MCC--5.

Note exceptions




MCC-6.

Note exceptions

5.0 INSTRUGTIONS (Con.uinued)

Page 10

5.11.3 Verify load shedding of all breakers on E-2 except for

5.12 Restoration of Power to Vital Busses by the Emergency Diesels

5.12.1 Verify that emergency diesels start., 2A

2A diesel

2B Diesel

2B

5.12.2 Verify that emergency diesel breakers close.

52/17B Closed

52/27B Closed

5.12.3 Verify that E1 - E2 tie breaker closes.

52/29B Closed

Note: 52/29B should close because an undervoltage condition

g’} on Bus E1 is simulated along with SI signal.

5.13 Verify .that the following pumps and fans start.

" Note: The time indicates time.after 52/17B and 52/27B closed.

This PT does not include timing the start of each pump.

SI Pump A

SI Pump C

SI Pump B

RHR Pump A

RHR Pump B

SW Pump A

SW Booster Puﬁp A
SW Pump C

SW Booster Pump B

(’\ | SW Pump B

5 sec,

5 sec.

10

15

15
20
20
20
20

25

sec.
sSec.
SecC,
sec.
sec,
Sec.
SecC.

sec.




| 5.0 INSTRUCTIONS (éo,nued) - '
SW Pump D : 25 sec.
HVH-1 ' 30 sec.
HVH-3 | 30 sec.
HVH-2 = . | 35 séc,-
HES | 35 sec.
AFW Pump A - 40 sec.
AFW Puzp B | 40 sec.’

5.14 When the_aﬁove motors have been verified started from the

RTGB stop the stopwatch and record the duration of the
seguence,
5.14.,1 At RTGB Record:

Emergency Bus E1l
Emergency Bus E2

5.14,2 At 2A emergency diesel generator panel

5.14.3 At 2B emergency diesel generator panel
Note: Since the SI Pumps, Aux. FW Pumps
are on recirc. loads on the Generator

may be below design.

5.15 Check to see that one or more component cooling pumps are

operating.' If no pump is running, start either B or C
CQW pump.

5.16 Verify that the safety injection status panel is solid
pink. (RHR 758 will not be pink, do not note below.)

Note exceptions

sec.
Volts
Amps
Volts
Amps
Load KW
Load KW



5.0 INSTRUCTIONS (Cdn‘iued) '

Note exceptions.

5.17 Verify that Phase "A" isolation status panel is solid pink.

AN

5.18 Two minutes after the initiation of SI, reset:

Safety Injection
Phase A isolation .
Containment Ventilation Isolation

Feedwater Isolation

Restart Instrument Air Compressors and Station -

Battery Chargers as required.

5.19 shutdown the following equipment as desired.

5.20

5.21

5.22

5.23

5.24

the chart.

Safety injection pumps

Auxiliary Feedwater pumps

Residual heat removal pumps

HVH 1, 2, 3, &4

Service wéter pumps

Service water booster pumps

Emergency DC lube oil pump if running

Alr side seal oil back up pump if running

Return valve that operated automatically to their normal

cold (refueling) shutdown conditions in accordance with

’

0OP-42, 38, and 14.

Turn off the 20 point event recorder and mark the time on

Rack out the SI pumps' breakers aﬁd open their manual
discharge valves.

Return valve line ups to normal as required by‘pignt condi-
tions in accordance with 0P-42, 38, and l4.

Wwith "B" Safety Injection pump stopped, remove jumpers from

Points 11 and 12 of 5L in Rack 51 and Points 3 and 12 on
Aux. Panel JA., Open breaker 29B and close breaker 22B to




5.0 INSTRUCTIONS (Co‘nued) ' ‘

to complete the normal tie-bus line up.

Q al 5.25 Restore power to 480V Bﬁs.No;.T

) 13
/. . i
i ( 5.25.,1 Close 52/4% YKV Bus No. 2 supply to station

service transformer 2A. _

i - 5.25.2 Glose 52/1B 48OV Bus No. 1 and E1 feeder breaker.

5.25.3 Close breaker 52/2B 480V Bus No. 1. feeder breaker.

Note: Power is now restored to 480V Bus No. 1 from 4KV -
Bus Né. 2 but is still separated from E1 which is
being supplied from 2A diesel.

5.25.4 Synchronize Emergency Bus E-1 with system at 24
diesel panél'aﬁd close Breaker 52/18B, E1 main
breaker., -

5.25.5 Sepérate 2A diesel generator from the system by re-

' ducing.ioad to "O" and opening diesel generator breaker
p 52/17B | o 52/17B Open_____
5.25.6 Restore all normal loads to 480V Bus 1 and emer-
gency Bus E1.

5.26 Restore power to 480V Bus No. 3

5.26.1 Close breaker 52/15 LKV Eus No. 3 supply to station.
| service transformer 20;

5.26.2 Close breaker 52/16B 480V Bus No. 3 and E2 feeder
breaker, -

5.26.3 Close breaker 52/15B 4BOV Bus No. 3 feeder breaker.

Note: Power is now restored to 480V Bus No. 3 from LKV
Bus No. 3 but is still separated from E-2 which is
being supplied from 2B diesel.

('\ A 5.26.4 Synchronize Emergency Bus E-2 with system at 2B

-

diesel panel and close breaker 52/28B, E-2 main breaker,
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5.0 INSTRUCTIONS (Cont¥ued) ‘

€’~; N . 5.26.5

Separate 2B diesel generator from the system by
reducing load to "O" and open diesel generator

breaker 52/27B.

5.27 Restore all normal loads to 48ov Bus 3 and Emergency Bus E-2,

5.28 Diesel

protective bypasses shall be demonstrated to be'operable

by simulating a trip signal to each of the trip devices that is

 bypassed and observing that diesel does not trip. Test the

trips for each diesel as follows:

5.28,1

5.28.2

| i 5.28.3
| A 5.28.4

5.28.5

Ensure 2A and 2B diesels trip defeat switches are 24

in the trips defeat position.

1B

Low Lube 0il Pressure Trip

Isolate the lube oil pressure switch and gauge at
the 8 valve manifold. Bleed down low lube oil

pressure switch until red "low lube oil pressure

trip" light illuminates., The diesel should not

trip.

Place low lube eil pressure switch back in service.

Low Coolant Pressure Trip

Isolate the low coolant pressure switch at the 8
valve manifold. Bleed down the "low coolant
pressurc" switch until the red "low coolant

pressure‘tripﬂ light illuminates. The diesel

should not trip.

Place "Low Coolant Pressure" switch back in

service.




* 5.0

m ‘ 5.28.6

INSTRUCTIONS

5.28.7

5.28.8

AN

-1
>
4

5.28.9

5.28.10

5.26.11

(Continucd) 2A

Page 1

High Coolant Temp. Trip

until red "Uigh Coolant Temp Trip" light

illumirates. The diesel should not trip.

Return tewperature switch CIHS to normal.

Hipgh Crankcase Praessure Trip
RARES: AR

Have 1 and C jumper pressure switch CP and

chiecck that the "High Cranlicase Fressure Trip"
ILight illuminates. The diescl should not

trip.

Retzurn pressure switch CI' to normal,
p oLl

starting Failurve. Trip of Fucel Racks

Have T and € operate relay TD-2, assure red

"Starting Tailure Trip'" light illuminates.

The diecsel should not trip.

Return relay 1D-2 to normal.
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6.0 ACCEPTANCE CRITERIA:

This Periodic Test is acceptable if the requirements of Technical
Specifications 3.7.1.d and 4.6.1.2 are met.

APPLICABLE STEPS:

5.11, 5.12, 5.13" Diesel generators 2A'and 2B must start automatically.
| A1l breakers listed in Step 5.11 must load shed, and
all equipmént listed in Step 5.13 must operate. The
diesels must assume réquired load within 50 seconds
- after initial starting signal. |
5.28 - ' Diesels shall not trip when initiating trip signals

.in Step 5.28.

4

The reviewing aﬁthority may accept this test when the specific acceptance
criteria is not met if known plant conditions have caused an expected
variation in operation, provided no violation to Technical Specifications

or the FSAR occurs.

Date Completed:

Performed By:

Reviewed by:

Shift Foreman Date

o o Test Coordinator o Date
" Recommend Approval . Date

Engineering Supervisor

Approvéﬁ By - | » Date

Plant Mandger .
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H. B. ROBINSON STEAM ELECTRIC PLANT

UNIT NO. 2

PERIODIC TEST NO. CPIL-PT-23.3

SEPTEMBER 30, 1976

REVISION 3 | |

DIESEL GENERATORS EMERGENCY FLELD FLASHING AND

MANUAL CLOSURE OF GENERATORS MALN BREAKERS

REFUELING INTERVAL

PURPOSE

1.1 The intent of this Periodic Jest is to verify both emergency busses

can be cnergized to provide vital safcguard equipment in the event

of total or partial loss of DC Power.

INITIAL CONDITIONS

2.1 Plant is 'at cold shutdown.
2.2 Diesel generators in standby condition.

2.3 Diesels have been shutdown for 24 hours.

NOTE: 24 hours ensures minimum effect of Residual
Magnotism on Field Flashing.

PRECAUTIORS

- 3.1 This test is to be performed in a manner so that emergency

operation featurcs of the system will not be decreased ig
the eveut of an accident during the test.

3.2 - Persounel involved in the P.T. should Lhoroughly'familiérizc'
‘themselves with evolutions to be performed.

3.3 Notify shift forcman priov to performing this test.

-



4.0

INSTRUCTI0NS

. ’ ' PT-23.3 Cont'd

Page 2

4.

1.

Diesel Generator 2A and Bus E-1

4.1.1

4.1.3

4.1.4

4.1.5

4.1.10

b 1.11

Announce the following over the Plant P.A. System:
“"Attention all personnel in Containment, disrecgard
the Hi-Flux at Shutdown Alarm until further notice'ﬂ
Transfer all loads from 480V Bus E;l.fo 460V

Bus E-2 exceét MCC-5. |

swap lastrument Bus No.‘l supply from MCC-5 to
MCC-8.

Transfer MCC-5 power supply from Bus E-1 to

480V Bus No. 3 as-.per 0P-3, Plant Ilcctrical
Distribution, Section I.

Open E-1/E-2 fie Breaker 52/22B and pull breaker
control f[uses. e
bPull fuses on 2A Emorgenéy Generator Main breaker
52/17B and all equipment breakers that close when

voltage is lost and restored.

NOTE: bBreakers that close on loss of voltage are
identified with a red DANCER plate.

Open 2A Emergency Generator Exciter.D-C supply
breaker on 125 VDC Panel A Circuit 8.

Open E-1 Main Breaker 52/18B.

NOTE: Emergency Diesel will start at this time.
Open E-1 Bus D-C Supply'Breakor at 125VDC Panel
A Circuit 1.°

Replace fuses in 2A Emergency Generator Main
Breaker 52/17B.

In Diesel Cenerator 2A Control Pancl, position the

Field Flashing Switch to the Emergoncy Position.
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4.0 INSTRUCTIO

- ]
. _ |
Pr-23.3 Cont'd
Pagpe 3

NS (Continued)

4.1.

4.1,

4.1.

4.1.1

4.1.2

G.1.

12

13

14

2]

Establish operating voltage and f{requency on Emergency
Cqurator 2A.

Manually close 2A Emergency Gcﬁcrator Breaker
52/178 by placing lever in manual closure device
on breaker and pushing downward. o 3
NOTE: Bus E-1 will be enevgized at this time.
Closc E-1 ﬁnC Supply Breaker, Circuit 1 on

125VDC Panel A

Synchronize 2A Emergency Generator with 480V
system and close E—]iﬁain_nreaker 52/18B.
Reduce leoad on 24 Fmergency Generator, open

- Generator Main Breaker and retire diesel.
Close 2\ Emergency Generator Lxciter D-C Supply
Breakcf Civcuit 8 on 125 VDC Pancl A.
Place 2A Dicsel Generator-Field Flashing Switch
in the normal position.
leturn equipment to normal that starts on loss of
voltage by holding the Start Switch on the RLGH
in the OFF positién and replacing fuses. o

‘NOTE: " This completes the first portion of the test.

4.2 Dicsel Generator 2B and Bus -2,

4.2.1

4.2.3

Trausfer all loads from 480V Bus E-2 toe Bus E-~]
expept NCC—G:

Transfer all loads from MCC;G and MCC-9 that can
be transferred te MCC-5 and MCC-10.

Swap Iastrument Bus No. 4 from MCC-6 to MCC-8.
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4.0 INSTRUCTIONS (Continued)
') - |
: 4.2.4 Pull fuses on 2B Emcrgency Geunerator Maln Breaker
52/27B5 and all equipment breakers thaﬁ close when

» voltggc has been lost and restoered.

NOTE: Breakers that close on loss of voltage are
identified with a red DANGER plate..

4.2.5 Open 2B Fmergency Generator Exciter D-C Supply -
Breaker ou 125 VDC Panel B Civcuit 8.
4.2.6 Announce on P.A, System, “Attention all personnel,

some plant lighting will be lost momantarily'.

4.2.7 Open Bus E-2 Main Breaker 52/285.

_ R NOTFE: 2B Emergency Dicsel will stavt at thigs time,
and power will be lost to MCC-6 and MCC-9.

4.2.8 Open Bus E-2 125VhC Supply Breaker on 125VDC
(ﬁ\ Pancl b Circuit 1. o
4.2.9 Replace fuses in 2B Emergency Gencrator Main
Breaker 52/278.
4.72.10 1In Diesel Cenerator 25 Control Panel, position
the Fiecld Tlashing Switch to the Emergency
position. e
4.2.11 ﬁstablish operating voltage aud {requency on 2B
Emergency Generator.
4.2.12 Manually close.ZB Emergency Generator Breaker by
placing jever in manual closure device on breaker
and pushing downwafd.

NOTE: Bus E-2, MCC-6, and MCC-9 will be encrgized
at this time. Be sure "B" Battery Charger
has ecnergized.

n a 4.2.13

Closc Bus E=1 D-C Supply Breaker Civcuit 1 on

125 VvDC Panel B.
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ACCEPTANCE CRITERTA:

3

®. .,

Page 6

Steps 4.1.12 and 4.2.11 - Voltage buildup on diesel generator verifies

emergency field flashing proper operation. Voltaye buildup to approxi-

matcly 480 volts.

Steps 4.1.15 and 4.2.12 - Manually closing F-1 and E-2 Main Dreakers

verifics the Emetgency Busses can be energized when D-C power is not

available.

revieuing

Ia)

The

authority may accept this test when the specific acceptance

criteria is not mot il known plant conditions have caused an expoected

or the FSAR occurs.

Date Comnleted:

variation in operation, provided no- violation to Tecunical Specifications

Performed BPy:

Reviewed By Shift Toreman:

Date:

Reviewed by Test Coordinator:

Date:

Recoumend Approval:

Nate:

Enginecring Supervisor

Approved DBy:

Ddte:

Plant Manager




