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THREE MILE ISLAND NUCLEAR STATION 
~ 

UNIT 12 OPERATING PROCEDURE 2104-6.2 

EHREGENCY DIESELS AND AUXILIARIES 

1.0 REFERENCES 

1.1 Drawings Applicable for Operation • 
. 
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Revision 2 
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Electrical One Line and Relay Diagram, B&R Drawing No. 300~ 

. · ·,. Sheet 2. 

1.1.2 

1.1.3 

.. . -. 
Fuel Oil Flow Diagram, B&R Drawing No. 2038. . . . ... . 
Jacket Cooling System Flow Diagram B&R Drawing No. 2550. 

1.1.4 - Lube Oil SYstem Flow Diagram B&R Drawing No. 2551. 

1.1.5 Starting Air System Flow Diagram, B&R Drawing No. 2552. 

.. -
· r~~ 

· ' 
!,..!; 

~. 

.: . 

.-~ "" 

1.1.6 Diesel Generator Breakers-Elementary Ciagram, B&R Drawing No. 

3073 Sheets 52 & 57. 

1.1.7 Fairbanks Horse, B&R Ff1e No. 43-00-0101 thru 0147. 

1.1.8 Bassler Electric Co., .B&R File No. 43-01-0101 thru 0112. · .:. 

1.2 System Descriptions. 

1.2. 1 Class lE Electrical Systems (Index No. ·s9). 

1. 2.2 Diesel Fuel - Emergency Diesel (Index No. 32). 

1. 2.3 Diesel Generator Building- H&V (Index No. 46). 

1.3 Operating Procedures. 

1.3.1 Diesel Building Heating & Ventilation System, 2104-5.7. 

1.3.2 Fire Protection System, ~10'-6.1. 

1.3.3 Class 1E Electrical System, 2107-1.2. 

1.4 Manufacturer's Instruction Manual. 

Colt Industries, Fafrbansk Morse Power Systems Division, Engine 

Generating Set and Accessories, B&R Spec. 43. 

·- ·.: -· 3.0 
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- 1.5 Curves, Tables, etc. 
• 1.5.1 Generator Capability Curve. 

1.5.2 Diesel Fuel 011 Consumption Rate. 

2.0 LIMITS AND PRECAUTIONS 

:-3:' Equipment. 

~2.1.1 · Diesel Engine and Generator. 
" -

2104-6.2 
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..... ~· 

.. 

2.1.1.1 Monitor generator MVAR loading as indicated on Panel 26/29 in 
• • • I''• ·. ,._. 

-~.· ' ·.the Control Room whenever loading or unloading the generator 
- .. • • • • • .. 1 • • . : .: · .-:• 

:·.~-to ~~nsure that -the MVAR 1 oad does not exceed + 2. S MVAR.' 

Refer to the capabilit~curve, reference 1.5.1. 
. . 

2.1.1.2 When the Exciter control is in •MANUAL•, adjust the Manual 

2.1.1.3 

Vol~age Control whenever the Governor 1s adjusted. as required 

to maintain Generator Voltage and MVAR loading constant • . . 
If at any time during engine operati~n excessive vibration~ 

. .. --: . ~ 

noise, overheating, or other unusual condition is observed. 

the engine should be shut down if ~ required for plant 

operation. 

NOTE: Excessive vibration is defined as more than .006 

inch displace~nt measured on the generator shaft at 

the outboard bearing, or more than .011 inch displacement 

mea~ured at the top of the engir.e. 

2.1.1 . 4 Do not run the Diesel Generators unloaded for extended periods. 

Unload oper~tion causes carbon deposits in the exhaust system 

which cause exhaust system overheating as the carbon burns off 

when full load is resumed. Unloaded operation for periods of 

one half hour can be considered completely safe if they are 

followed by a period of operation under load • 

. . - . .. .. .... ... - ~---:.. ~ . 0 .. ..... 
. ~- '- ...... . --

' -
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2.1.1.5 Do not load the generator beyond fts rating: 
~ 

Continuous Full Load Rating 3750 KVA, 0,8 p.f. (J,OOOKW and 
-

.. • 2,250KVAR) • 

· . . Overload Rating (2 Hours in 24} 4125 KVA, 0.8 p.f. (3,300KW 
. . - and 2,475KVAR}. ~ ·.-· . 

-'2:1.1 .. 6 If the Diesel .Generator is tripped manually or automatically 
.:. 

wh~le under load; prior to returning the diesel to emergency . .. , 
•• &.f . ~ 

standby, the diesel mu~t be started and speed reduced to 60 Hz 
·. . 

by using -the sp~ adJuster on Panel 26 (29) • 

2.1 .2 Auxn fary Equipment. 
' 

2. 1.2.1 Coolant System. ·' 

Cooling medium shall be water mixed thoroughly with sufficient .. 
ethylene glycol to protect against freezing at temperatures of 

-2s0F and above • 
.. . 

2.1.2.2 Lube Oil System. 

2.1.2.2.1 SAE 40 hfgh detergent lube oil shall be used. 
J-:• 

2.1.2.2.2 Lube oil colder than 65°F shall not be added ·to the engine 

sump. 

2.1.2.2.3 The engine should be prelubed for 1 1/2 minutes lMMEDJATELY 

prior to starting. Delays between prelube and engine starting 

will negate the effect of prelube due to system drain down and 

possibly place a hydraulic lock on the engine. 

2.1.2.2.4 If the diesel has been shutdown for less than one hour, pre-lube 

is not required. This applies to multiple starts for trouble-

shooting. etc. 

5. 0 

.=: · --:-:..~·· .._.:-. 

·~.· 
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··ft~~ ·. 
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- 2.1.2.2.5 The prelube pump may be operated into the starting cycle; 

howver, it must be setured when the ~ngine - drive~ on purap 

discharge~ssure reaches 30 psig. 

2.1~2.2.6 Prelubfng longer than three minutes is not necessary; hoNever, 

.· 

. ..,. 
.. ·>7· 

,._"'in the event of a longer pre lube, bar the engine several 
. .· .• -: .. ?"" 

•T • • 

.. _ · revolutions with starting air to throw oil out of the upper ,.. 
..... ~ · encl.of the cylinder .liner. . · · · 

· ·. 2~ 1.2.2.! P~vide addi~i·o~al- prelube time ~ refill the drained system 

... -
. -· 

. . . . .. 
· following fitter or strainer drain down for element changes • . . ' 

.A two hour powr run is a 1 so recomended to assure proper 

system functioning. Oil system drain valves should be checked 

for closed position prior to the pretube sequence. An open 

. drain valve wfll reduce (:ffectfve pretube flow, possibly over 

60 percent. 

2.2 Administrative. 

2.2.1 Ear protection is required for all personnel that are present 

in the engine room while the engine is operating. Follow 

standard safety practices for working on or near rotating 

equipment. 

2.2.2 Whenever the diesels are started and loaded manually an auxiliary 

opcra~r should be at the engine to monitor the operation. 

Communication with the control room should be available. 

-.. 

After starti ng and loading. hourly readings should be taken. 

In addition, the diesel generator computer points should be 

printed out on an hourly interval. This printout should be 

attached to the data sheet. 

---·- .... ---

"' \ 4 .} "~\\~ 
6~~- . ~: (,_~- . \~~~ 
- --- -·.:: - -.. ~~~l\ -- ... . .. ~" .. . . . - ... .. - - -. .. . -· - ·- . . . : 

.: , . 
. ... .... ,, . ~~-.,r; 
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·- 2.2.3 The requirements of Technical 
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Specifications 3.8.1.1 or 3.8.1.2 . 
must be met depending upon the mode o~ operation. ln modes 

· ;_ 1.~.3 and 4. two separate and independent 'dies~l generators 
' .' . . . 

. · · ·. each with: A separate day fuel tank containing a minimum 
:· ••.;: :· 

• ." .. -.. _ ' v~l1.1111e of 500 gallo11s of fuel. a fuel storage system containing 
. 

-~":.:: · · . , _ a-~fninun 19,000 gallons of fuel in DF-T-2A and 19,000 gallons 
... ..... ·. 
• .. ...! · .. ·· .. .. 
•' . 

2.2.4 

I ·. • .. 

- 2.2. 5 

.. · 

2.2.6 

- .. 
of fuel fn D~-T-28. and a separate fuel transfer pump must be .. 

' · . .. ; .r=-· 
·operable. In Modes 5 and 6, .one diesel generator and its 

- : .. ' ;. ........ ·, 

·· .as~ociated -fuel oil system msut be operable. If the above 

-requtrements ~an not be met. proceed as outlined in th~· appli-.. 
cable Action Statement. 

Starting Air Manual shutoff valves (AVC1 and AVC2 on the 

.d·~~~el skid) mUst be closed whenever aut~matic start of the 

:· ~~g}ne connot be tolerated. 

Ensure that the Control knobs on the governor for the "A" 

diesel generator are set as follows: 

Droop knob - 2.5 

· · Speed knob - 21.4 

Fuel knob - Max 

If these settings are not adhered to the diesel may be load .. . . 
restricted by the governor and the starting time may be longer 

than 10 seconds. 

Ensure that the control knobs on the governor for the "B" 
•I 

diesel generator are set as follows : 

·• .. 
'\'f..:-;"-. 

: ' 

· .. 

Droop knob - 3.5 

Speed knob - 21.04 

Fue 1 knob - Max 

\ t,l 

., \,?. ~~~~~\ 

~~~\. - -
. . . .. -. .. -~- -

... .: ---· .. ~--:.;--·_ .~,;...,; _.. .... _ _..._,. ... ,. .... .. _ - ·· .. _... • .. .. - - . .. :. ·.. 0 •• ·-·------ ....- ---·.- .- - --- - . -·- ..... . 
- · - · ·~ • • - • 0 0 
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If these settings are not ·adhered to the diesel may be load 

restricted by the govetnor and the s~rting time ma.r be longer 

than 10 seconds. 

lf. ihe air bottles are required for starting air. each. 

·- .bottle's isolation valve must be opened. and also the 

· ·~ ··: ... _manifold isolation valve • 

2.2.8 ' A mfninun of 200 psfg pressure must be maintained in the 

·.'1 • 

-. ' ~~. 

~o. 
-?·.~. 
•5n·: 

· :. :- .. Starting Air Receivers. ·. ~ .::?E·~~. 

2.2.9 Prior to resetting the engine trip lever at the diesels • 

.. _insure the govenor is at the zero fuel position • . Operating the 

reset lever too soon noy cause the fuel racks to open to some 

mid-post tfon. 

3.0 PREREQUISITES 

!!QE_: Equipa~ent associated with the 8 Dtesel are in paranthesis. 

______ 3.1 Diesel Generator Building Ventilation S~stem is fn normal 

operation per 2104-5.7. 

______ 3.2 Fire Service System equipment in the Diesel Generator Building 

fs operable in accordance with 2104-6.1. 

3.3 Nuc. Service River Water system is in operation per 2104-3.1. 

______ 3.4 The following instrument isolation valves on the right side of 

the Engine Mounted Gauge Panel are OPEN: 

3.4.1 SAP-1/ AOL-1 

3.4.2 SAP-2/APL-2 

3. 4. 3 

3.4.4 

Scavenging Air Pressure Gauge 

Fuel Ofl Pressure to Strainer 

·• ·- . _ _. .. ·- . 
8.0 

Diesel 

DF-X-lA DF-X-18 

. .. -· 



3.4.5 Fuel Oil Pressure to Pumps. 

CPLA Switch 

Coolant Pressure Gauge 

Crankcase Vacuum 

lube Oil HDR Pressure 

2104-6.2 
Revision 7 
09/13/78 

-. 
4. · l~ 

3.4.6 

3.4.7 

3.4.8 

3.4.9 

3.4.10 

3.4.11 

Fuel Oil Pressure to Filter 

Fuel Oil Pressure to Engine . .. ~ 

______ 3.5 Valves in the Diesel Generator Auxiliary Sys~ems are aligned ·. 
: in accordance with Attachment 2. 

3.6 Verify the following fluid levels : ---
Level to be Verified 

Diesel 

Nonmal Range OF-X-lA DF-X-lB 

Diesel lube Oil Between •FULL• 
& •ADo .. on dip 
stick 

- Governor 011 Between two 
maries on sight ~ 
glass -----

Coolant Expansion Tank Approx. ~iddle 
of sight glass __ _ 

Starting Air Compressor Between two 
Lube Oil (Singel Drive) marks on dip 
DF-P-2A(2C) · stick 

Starting Air Compressor Between two 
lube Oil (Dual Drive) marks on dip 
OF-P-28(2D) stick 

Diesel Compressor Between two 
Engine lube Oil marks on dip 

stick 

Of• el Compressor Full 
Fuel Ofl (2 tanks each) 

3.7 Dual drive air compressor drive belt is installed to \ 

drive the compressor wtth ~he elec~rfc . motor. ~\~~~~~~ 
---

"'!'.: •• .. ... . ~ 

• (,~I 1 1\ , ~\\\~\\' 

. - ·-· -·---~- - .... -:·~.c- :--·~-~- - __ _:. _ __ f{~~~ ~-: · -...:.: .. , ----"""':7 
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!!211: If the electric motor cannot be used connect 

__ _,3. 7.1 Verify that the upstream pressure indicators at DF-V51A, 

· .. : DF-V51B, .DF-V51C 1s greater than 1500 psig and that the 
-;,.. .... .. ·-

.... ·' pressure regulators arf! set at 200 psfg. 

____ 3.7.2 Verify that the upstream pressure indicators at DF-V5ZA, 

.. . ~ ~ . DF-V52B, DF-V52C is greater than 1500 psfg. and that the ... ,, . . . .. 
pressure regulators ar~ set at 200 psfg. 

____ 3.8 ~e following controls are in the indicated position: 

3.8.1 , D~ese1 Generator Control Room Panel (Panel 26 and 29). 

Control Position 

3.8.1 .1 Sync Switches for 

3.8.1 •. 1..:.1 .~B-1E2 (2B-~E2) OFF 

3.8.1.1.2 2A·lE2 (ZA-2E2) OFF 

· 3.8.1.1 . 3 G2-12 (G22-12) OFF 

3.8.1.2 Fuel 011 Transfer 
Pump No. 1, 
DF-P-lA (lC) OFF 

3.8.1.3 Fuel Ofl Transfer 
Pump No. 2, 
DF-P-18 (10) · OFF 

3.8. 1.4 C.G. Breaker 
Control Switch PULL-TO-LOCK 

3.8.1.5 Emergency Stand- MAINTENANCE 
by/Maintenance Exercise 

3.8.1 .6 Governor Mode ISOCHRONOUS 

3.8. 1.7 Manual Auto 
Selector MANUAL 

3.8. 1.8 WATT/VAR 
Swf tch WATT 

Diesel 
DFX-lA DF-XlB 

(Panel 26) (Panel 29) 

------ · . . ' 

. .. . .. .. -

·.·~· .. 
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308 and (309). 

• Control Position 

Tea~perature Indicator OFF 
. -

Engine Generator Control AUTO-REMOTE 
{Key 1 oc_ked switch) ... 

Diesel 
DF-X-lA OF-X-18 

' . .. ·.·' 

,. .. . ' .. .. ~ .. . . :-;, . . 
. .. Starting Air Compressor OFF 

~: ·. No. 1, DF-P-2A (2C) •. 
1 .. • .. 

. • . ·! ~~"' t """ 

. l . · · ··"-" 

Starting Air Compressor OFF 
No. 2, DF-P-28 {20) ·: ::· ·· 

Lockout Relays. 
86-l/G2-12-(G2-22) 
86-2/G2-_1~:.< G2-22) 

... 
R£SET 

Unit-Parallel Switch UNIT 
(inside rear of panel) 

--- . ... 

3.8.3 Engine Mounted Gauge Panel, EHGP. 

Control 

Control 

Position 

AT Ef~GINE 

Prelube OFF 

3.8.4 Skid Haunted Starter Box. 

·Control Position 

Coolant Pump OFF 

Lube 011 Pump OFF 

Coolant Heater OFF 

Lube Oil Heater OFF 

. . . -·-- .. · • • •• ~ ,. ., •· ... • • · .. · r -

11.0 

:. ":..· ·....;·~ ..... -.-~ -,.;._ --- --·- - -

Diesel 
DF-X-lA DF-X-18 

----~ 

Dfesel 
DF-X-lA DF-X-18 

- ~.--:.. .-- -·-·--

I J • • • .,. 

' 
. '•, ' *'~J 

.... ·: ·~;.. 

... .. . . 
··-. .!;-_:-.-:-- ~ - -
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·• 3.9 The Power Sources outlined in Attachment I are energized and the 

breakers listed are closed~ 

~3.10 Diesel Generator Building Sump Pumps are in operation pe~ 
.. . '· . _.,. 

f!'" " 2104 2 5 "·:.t .:~; .. ... - .,;_·,: .. •.· . . ;; ••:: .·. .. ::_::!~ 
<t • .. ~ . .. "' 

~:~3.11 Verify that the Generator Space Heater fs energized as indicated 
-: . ' ·:. -... • ~. . . .,.. • . . ~\.:.~~·.;.,"'t( 
. :~·: ~ . by the wannth of the housing. , ; • . ; . :' 
'. . . . --:-::- :· , ... ·' . . .. : .... <;~ :-:Y'· 

. ·: .. :.:::- - 3.12 Ensure that diesel generator DF-X-lA governor settings are as · · 
- - 4 · • • • ~ ... . ~=.: - . .- ·., · fall~: · Dr:-oop knob - 2.5. ~P~ knob.- 21.4. and Fuel 

•• • _,._~ '\· .~ 0 • \ ,.. _ ... • .. .... • ... 

-~ ·knob - Max. ~ .. :·:;:: · · 

~------3.13 Ensure that diesel generator DF-K~lB governor settings are as 

follows: Droop knob- 3.5. Speed knob- 21.04 and Fuel knob-

Max. 
: 

·. 
-~3.14 Diesel generator breaker G2-12 (G2-22) is racked in and the 

·:associated 1169" switch fs in NORMAL-AFTER-CLOSE. 
. ' . 

3.15 Diesel generator BUS 2-lE (2-2E) breaker, G2-1E2 (G22-2E2). is 
- .. - ... ~ .. ---= . 

racked in and closed. per Attachment v. 
~: These breakers must be closed by manually charging 

the stored energy mechanism. then lifting the close 

lever on the breaker. 

4.0 PROCEDURE 

Procedure is written for the A Diesel Generator with component 

numbers for the 8 Diesel Generator shown fn ( ). Each section of 

the procedure must be repeated for the B Diesel . 

4.1 Diesel Generator Auxiliary Equipment Startup. 

4.1 . 1 Lube Oil Circulating Pump and Heater. 

______ 4.1.1 .1 Lube Oil System is filled and vented per Attachment III. 

---.:-.. 

. -..-.=~ .. :,:. .... ~ . .. ·. 

·• 

' 
- ' 
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______ 4.1.1 .2 PRESS the Lube Oil Pump Reset Button. located on the skid 

mounted starter Btx. 

______ 4.1 .1.3 PLACE the Lube 011 Pump Control Switch in AUTO. 

_4.1.1.4 

_4.1.2 

_4. 1".2.1 

______ 4. 1.2.2 

__ 4.1.2.3 

PLACE the Lube Oil Heater Control Switch in AUTO. 

Engine Coolant Circulating Pulp and Heater. 
-

Jacket Coolant System and Scavenging Air Coolant System 

are filled and vented ~ 

PRESS the Coolant Pump Reset Button. 

PLACE th~ Coolant Heater Control Switch in AUTO. 

NOTE: The Jacket Coolant Pump and the lube Oft Pwnp 

. ' 
. .. .. ._ - ... 

. · ~ .... ~ 
••~ I •' I, .. . ' 
· . : .. . 

·.: ... ,:. ........ 

. ;:-:. ~ :.:.:-: .. ........ _ ... •: . .. . 
·:~ ' .! .. .,..; - -.. . . . . 
, ·.· ··"" 

will run continuously when the engine is shutdown. 

and the Jacket Coolant Heater and Lube Oil 

Heater will cycle on and off as required to 

. maintain the re!pective fluid temperatures 

above 11 0°F and 1 ~S°F. _,.. . 

4.1.3 Engine Prelube Pump. 

___ · ___ 4.1.3.1 PRESS the Prelube Pump Reset Button (located on the skid 

mounted starter box). 

NOTE: The Prelube Pump Control S~tch (located on the 

skid mounted Engine Gauge Panel) should remain 

in the "OFF" position. The pump will ~hen run 

automatically when the Diesel is started. 

4.1.4 Fuel 011 Pumps. 

______ 4.1.4.1 VERIFY, that sufficient Diesel Fuel is available fn the 

Storage Tanks, DF-T-2A (28), each containing 19,000 

gallons. 

-· ~ -- - - .. • . ..... ,_.,., ··--- ---· ~ •a • • 

-.·· 

f 
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~: Air Compressor No. 1 will start when the Air 
~ 

Receiver Pressure drops below~ psig. and 
. . 

. shuts off when the pressure rfses .to 250 psi'g. 
. . 

Air Coalpressor No. Z will start when the Air 

· ·. Receiver Pressure drops below ~ psig and 

. : ::. ;: ·.:· -~ shutS of~ when the pressures rises to 250 ps1g. 

4.2 PLACE the lA (18) Diesel Generator in Emergency. . . . , .. 

. . . ~ , . ., 
. ' .... 
.-;.\ 

~ .. . . . . . ..· · " .. • 

Standby Mode. 
... ... .: . ._ ' •.;, .. . ... . .. , ... . \ ,: 

_4.2.1 

_4.2.2 

_4. 2.3 

_4.2.4 

_4.2.5 

_4.2.6 

_4. 2.7 

__ 4.2.8 

4.2.9 

_4.2.10 

... ~ : ' :O. .. ·.' . . ' 
VERIFY that the Fuel Oil Day Tank contains 500 gallons 

. . .. ~ 

per Tech.. Spec. 3.8.1.1. ' · . 

VERIFY that the starting air pressure is greater than 200 

psi g. 

VERlEY that no flags are showing on the generator protective 

relays. 

TEST the alarms located on the Local-Control Panel by 

PRESSlNG the ~re~ button. 

PRESS the "EXCITER RESET" pushbutton at either the local 
• . Control Panel or the Control Room Remote Control Panel. 

OPEN starting afr manual isolation valves AVCI and AVC2. 

PLACE the Engine Mounted Gauge Panel CONTROL (NORMAL/AT 

ENGINE) switch in NORMAL. 

At Panel 26 (29) the EMERGENCY STANDBY/MAINTENANCE EXERCISE 

switch in EMERGENCY STANDBY. 

PLACE the Exciter AUTO/MANUAL switch in AUTO. 

VERIFY the Red and Green Lights above the Manual Voltage 

Adjuster and the Red and Green lights above the Automatic 

Voltage Adjuster are 1ft. Thfs correspond~ to a dfesel~~~ 
. .. ·-·- - - - , generat~r. volt~ge of 4200_ vol.ts . ;.-_ . \ ~~) · · -\~ _, _::.; j - . - .. :· 

. . - - ... . ··I ~1'\ -.. ·. . .... ~·.·-. .... ...... ...,., 
15. 0 



~ ... . . \ . 

-· 
.. . ·. 
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.. .. ·· . ...~ . . . 
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!!Q!!.: The red light fs off when the voltage setting 

fs below the set point. ~nd the green Jight is 

off when the voltage settfng is a~ve the 

setpoint required for Emergency Standby. 

PLACE the Generator Breaker Control Switch for G2-1Z 

(G2Z-1Z). Switch in NORMAL-AFTER-TRIP. 

VERIFY that the ANY SWITCH NOT IN AUTOMATIC POSITION 

alarm 26.A8 (29.A8) and. tbe OPERATE ENGINE ALARM R~ET 

alarm 26.C8· (29.C8) are clear. 

-~~ ______ 4.2.13 .Place or verify Unit/Parallel switch fn Uni t Post tion. 

· . ______ 4.2.14 Assure SDR and SA relays are de-energized (by depressing 

Diesel Generator reset pushbutton and observing rellY Tit 

______ 4.2.15 

______ 4.2.16 

__ 4.2.17 

' . 
· · is protruding-SDR de-energizes shortly after reset pushbutton 

is depressed. SA relay will not reset for approximately 

100 sec.). Alarm 26.C8 (29.C8) wi~l-not clear until the 

SDR ·relay resets. 

Place or assure Governor Mode switch on Panel 26 (29) is 

in the ISOCHRONOUS position. 

lf the Dfesel Generator was tripped manually or automatically 

while under load; prior to returning the diesel to emergency 

standby, the diesel must be start~ and speed reduced to 

60 Hz by using the speed adjuster. 

INSURE the G2-1E2 (G22-2E2) is closed. If not close the 

breaker per Attachment V. 

4.3 Diesel Generator Manual Start For Exercise. 

_____ 4.3.1 ENSURE an NR pump is fn operation in the associated NR ~~ 

' .,. 

header. \ <) 0 ~~ 
• •• ••• • • •• ••• • • '1. b'tj .:._· __ ._-:=---~~"-~-~·._ -:_.~_·:.·.· .. ·-__ : __ 
. _.. . - . . . . . - . :· :- 16. 0 - . - . . . ~ . . 

.. 
. t. 

I 
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.. · 

__ 4.3.2 

_4.3.3 

_4.3.4 

• • .,!;, • . . . ..... 
___.:_4.3.5 

':• 

4.3.6 

. · . .. 
Diesel Generator is in the EMrgency STANDBY Mode per 

Section 4.2. 

PLACE the Exciter UNIT-PARALLEL Switch. inside rear of 

· Panel 308 (309) in the PARALLEL POSITION. 

... 

Manually START the DC Aux. Fuel 011 Pt.Japs, and run it for . . . . 
about 30 seconds to ensure the Fuel Oil Heater is filled. 

-: · 
PLACE the Gov!rnor Mode switch fn the DROOP position. 

• < • 
• • '" •• J .,",• • 

CAUTION: When the engine fs prelubed it should be sta~ 
. . ... . ""·;· 

as soon as possible. If it is not, lube oil in 

the cylinders wfll drafn past the upper piston . . . - -- . 
rings and could place a hydraulic lock o~ the 

engine. The length of the prelube interval fs 

. ~· . .. 
... · .... ~, 

• •• : • _!i 

.•. · ... ~~ 

. ""! .-.~ 
-:· . , ... 

... ·· ··' -

not significant if the engine. is started inmediately 

after the prelube period.· 

~: If the diesel has not been shutdown for more 
- --:- . 

than one hour, prelube is not required. 

At the engine mounted panel START the prelube pump and run for 

l.S minutes. 

.• 
i'· 

4.3.7 PRESS the START Pushbutton on Panel 26 (29). 

4.3.8 VERIFY that the engine starts and reaches nonmal running speed 

as indicated by the yellow "Engine RunningN lam~s and the 

green "Engine Ready to Accept Load •tamp on Panel 26(29). 

4.3.9 

··-· - - .:.: 

~: Monitor all engine and auxiliary System parameters. 

Any abnormal conditions should be investigated and 

correction action taken prior to load unit. 

OBTAIN clearance form the Dispatcher before syn~~fonlzlng and ~~~ 
load the generator. \ '~.J I (\~~ 

~· 

. . .. ·-· ....... 
-. 

17.0 
·; h~· ~'" ~~ 
~- ~ .- ---- .. ·- .. · ·-· -- ··· - --· 

·. 
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. . ·-· .. 
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" ~ ' .. . ... ·- -

l 

.. . ·-

~: 
. .. . , ..... ~ l-!,~ . ~. :: • 

2104-6.2 
Revision 8 
10/16/78 . 

SYNCHRONIZE and LOAD the Diesel Generator as follows: 

~4.3.10.1 PLACE the Dfesel Generator Sync Switch in the ON position. 

..... ~ . - . 
·" . '!. ...: •• ~ 

*'. . ~ . 
~ . . . . . ·. . . . ~;;: .... 

_4.3.10.2 Using the Automatic Voltage Adjust Control, MATCH the : : 1 

. .. • ' ·• .. , w,, ..... ....... · :Y·"~ 
: ·; ~·· Incoming (Generator) Voltage and the Running (BUS 2-lE · ·· ; , 

~ .. 0 • .. :-.:..•: • • • • ... • :·: · · • •• · , ... . ~._~~1~ 

-~-~ .. · <;. ·-·: .. ,:·(~~~E)} !ol ~ge.. . . ·~ ."-:-·,~: ... ·~~~~~~~;~ _ 
_:;,_4.3.10.3 Using the Speed Control, ADJUST the engine speed so that . :. _. ~a;~. 

o --~ • •" ; o •' ' .._ - h _..,. 0 
0 

.. ., o. o'l . to 

· ·.::: -~· : · -- · · _ :. it."ts slightly above synch~nous speed (60HZ). · · · ·. : .:.. .~~ · :-:'·-i.t1 

~ •• · :.: ••• . •• •• ·-:, . • ... _~ • ___ ... !'". • ·-: ··,f' rJ'-''· 
. · > 4.3.10.4 VERIFY that the Synchroscope on Panel 26 (29) is rotating · .··:·.;;, 

.. -:::-:- .~ ;·.,~ ;: .. ·- .: . ';\··· .· . - .. · "'!~: ...... -. ~?~ 
-· · · . · .:.·and the Sync: lights are alternately bright and dfm. : · .. ,.- : . 

.. ~ .... 0 .. . .,. • • • • • -:.. ·,· 

______ 4.3.10.5 ADJUST diesel engine speed, using the Speed Adjust ~tch, _ 
" . . . - . . ... ....... .· ... .. "" .. ..... --: :- ...... 

--. · .... :.until ihe Sync:hrosc:ope is rotating slowly (less than one 
..1~1 • - .. - • • 

.· · .··. ~volutio~ per t~n seconds) in the fast (~lockwise) 
: -::r.... ' ':. ~· · . "-·· .. ... 

· ·-!, ... · dfrect1on-. . . . . . · . • · , · .. ·. 
. . .... ... . ~ . . -.. ~ - ·. ·. :.: .. 

4.3.10.6. VERIFY th~t ·ih~ Diesel Generator autput voltage (Inc:~ng) 

.. 

·~ •· . .. •.... .- I. ··": . • 

• and .V160V BUS 2-lE (2-2E){Running) voltage are 111atcl,ed. 
... :-~· . 

_ ·_4.3.11 VERIFY that_ no problem exists with the engine, as reported 
' -· 

by the Auxiliary Operator. 

______ 4.3.11.2 As the Synchroscope needle approaches the 12 O'clock 

position (at about 5 minutes to 12) moving fn the fast 

direction (clockwise), and the two Sync: Lights are OFF, 

PLACE G2-12 (G2-22) control switch in the CLOSE position 

and RELEASE. 

NOTE: If tne Diesel Generator is not synchronized 

with the BUS the associated Sync:. Check (25) 

Relay will block Dfesel Generator Breaker 

closure. 

... ...... ~ . . .. · .. : ... 
:~~; 

• . ·- \ =· 

. 
.- !, •• . ~ . .. :,_ . . ... . 

: .. ·· . ... 
.. , ··~· 

-~ ·r .... 
•' .:1• · ...... 
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______ 4.3.11.3 The Diesel Generator ·fs now fn parallel wfth the system 

VERIFY that the ~nerator pick u~ (approximatl~y .3 to 1 

... ). 
... - ·. 

··~· 

· ___;...4.3.11.4 . lURH the Synch~nizfng Switch OFF. 

_·_._4.3~ 12 LOAD the Diesel Generator as follows: . ~: ,~· ~.. .. • .. ......... !'"' • 

.. ,~4.3.12.1 _ SJowly move _the speed Adjust swf~~ to the RAISE posftfon. 

·- · . : OBSERVE Ofesel Genera.tor Megawatts on Panel 26 (29) • 
. · . ,-. . 

· ·· ·. · 4.3.12.2 Use the Speed Adjust Swftch fntenafttently fn the RAISE 
- . - 0 . : ::~:-· 

·_position unt11 3.0 Megawatts is indicated by the Megawatt 

. ·Meter or as desired. ........ .. . .. . .. . "": . ' ·. 
__:_4.3.13 VERIFY the following by observing lA (18) diesel generator . . 

. -meters on panel 26 (29) 
I 

... 
·: '· . ···• ! ... 

:.:.· 
.. . ... 1.&.'· 

..:~~·: . 

.· .. --- ··"':'-. ... 
;;;: .. ... ... .,· 

. .. 
1. · With the KW/KVAR selector ~tch fn the KVAR position. 

• ' , 0 4 : \
0

0 • 
0

0 o • ..,. ' ,:. • ... ....... o 

0 

o 

•· · the KW/KVAR meters should fnd_i~at_e approximately 500 

can be adjusted using the AUTOMATIC voltage adjuster. .. 

CAUTION: If KVAR are adjusted to the maximum limits 

of the capability curve and the diesel 

_generator breaker trips an over voltage .. 
condition will exist and damage to the 

electronic governor controls may result. 

Do not increase KVAR loading (outgoing or 

(+)) unless absolutely necessary or for 

testing purposes. 

2. Frequency meter fndfcates system freqoency (approx. ~ 

. 60Hz). • ~· (·,f\ \ 'J) \~~~!.7 
. :... ~- _· ·=---s-=--=- •..: :-=.• -. 19 •. 0 . .._:,_ __ - ·.·-.; .. - ~t\' .·... ·~: .. -:.._ ..;. 

: -. :~~:- _ _._ •• -:-: •• : ~h· ~ -~ .. ::.:--:· : ••••• : . :-: : ... _ _ : • • ~~ :-:::.;·-:·: •• ··· :::·- -



' . ! • • • . 
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. -· 
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.· . 
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3. 
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Amfteter indicates approximat~ly 520 amperes (uPeres 

will vary according to the MW loading). 

Voltmeter indicates approximately 4160 volts • 

.. 

• l :..1::' 
4.4 . Normal Operat1on.'· ·· · · .· -:~:-, 
,I• •• ~ .. . • •:·;~ 

During most nonnal .unit operations. the diesel generators will be . . 
• • . . ,· ':. "'!· 

, ' 1n Emergency· Standby or operating for Surveillance Testing. Elllergency ·. - .· . ~-·... ~.::: 

. , · Standby and operation at' full load will be covered in this sectfon • . 

. 4.4~ 1 
. . 

. Emergency Standby Mode. j • . .. -~ : . ,. ,. .. .. ~ .. · . .. \ .. . 
_4.4.1.1 Auxili.ar.Y -eciuipment n.ast be running 1n automatic mode. 

. -
. (See-sectton-4.1). ... .... . - .. 

______ 4.4.1.2 The following parameters should be maintained within the 
.. : .. 

j . range shown; 

. , · Parameter 

Coolant telllperature 

' Lube Oil Te;pe~ature 
Air Receiver Pressure 

·. 

Range 

100°F Min .to 110°F Max. 

130°F Min. to l35°F Max. 

200 psig Mfn. to 250 
. psig Max. 

4.4.1.3 While the Diesel is in Emergency Standby it should be prelubed 

as. a miniiiMII at least once per 7 days. ·Prelubing should be 

accomplished per the following steps. This method insures 

that lube oil is removed from the top of the upper pistons. 

1. PLACE the Diesel in Maintenance Exercise. 

2. DEPRESS the Voltage Shutdown Pushbutton. 

3. TRIP the Fuel Racks. 

PLACE THE local control in •AT Engine" . 

. . .. ·•· . : . .... ,·:.. ,. .. ,,·."',,.-f 
0 .~~~~ 

~: ·. ~ 
~ . . .. 

_) , 

.. ....... 

4. 

5. RUN the Prelube Pump for 1.5 minutes. ~~ 
\6J ~ 
,~~ 

. :.- · · ... ·;. .. ':: 
.. ·-·--- '-:""" ·- ~-·..::::--~.-

20.0 
'/ (' 0 
• ) \ J 

-- :-: ~:-.-:---··-~- ... .. -~:· . -.. - .. . - ~ 

.. .. . - . ..· ... ~- .. -.# . ~- -..,.".- '"".. • ... - ~-.- t. 
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. ,·, :-;~ 
" :, . . .. 

·-

. . . . 

6. DEPRESS and HOLD the Engine Alarm Reset Pushbutton. 
• 

7. BAR the Diesel with starting air for approximately 5 to 

1~ seconds by depressing the local start pushbutton. 
. - -

8. - RELEASE the Engine Alarm Reset Pushbutton. 
: . . 
9. Ensure that the governor is at the minimum fuel position 

• I 

· ~ 

. .. 
... , ... 

..... ' . ~ _,_ ' . 
·. :' and Reset the Fuel Racks • 

.... ~ . . f • . ..; 
:. ..... . . - . .. 

. 10. · · DEPRESS the Engine Alarm Reset Pushbutton, and VERIFY . . . . •.. . .. . ... ' · ..... 
that the SDR and SA Relays drop out • . . .. ; ' . 

• .... 1 ' . 

11 . PLACE ~e local control in •Remote•. . . 
12. PLACE the Mode Selector in Emergency Standby. ' 

13. DEPRESS the Exciter Reset PushbUtton. 

4.4.2 Full Load Operation. . : 

4.4.2.1 The following parameters should be maintained withi n the range 

~hown: 
. - ""'' 

Parameter 

4.4.2.1.1 Coolant temperature 

4.4.2.1.2 Lube 011 temperature 

4.4.2.1.3 Crankcase Vacuum 

4.4.2.1.4 Lube Ofl filter 6 P 

4.4.2.1 .5 Lube 011 strafnter d P 

4. 4.2.1 .6 Exhaust temp. (individual cyl . ) 

4.4.2.1 .7 Exhaust temp. variation betw~en 
cylinders. 

4.4.2.1.8 Turbocharger inlet temp. 

~ ·• ·-- · R"ange 

170°F Hin. to 18S°F Hax. 

195°F Hfn. to 215°F Max. 

0.4• to 4.0" H2o. 
18 psi Max. 

10 psi Max. 

1100°F Max. 

250°F Hax. 

4.4.2.2 A Diesel Generator Data Sheet should be completed after· 

. .. ..... 

the first half-hour of operation and hourly thereafter. · ~~ 

\ 61 . ~ 
- -."-~··--~4 ... ~ .. ~: ;_ - .. - :.. ;:. - ·.-~ " -:. -~· ~· . .:. :- . :- : - -=~ ·:.::· . ~. ·· . . : · .. J 

.. - . . . ... - 21 . 0, . -··- · - · ...... -·· . . - . . . ... . . 

-: (. ~) ... 
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, .. .. 
~ -

4.4.2.3 Check 'the level 1n the Dirty Fuel Return Tank and drain as 

·· required. 

4.4.2.4 • If possible ensure the clean fuel return PumP ~s operating 

properly. .-
.~ -:· . 

4.5.· Diesel Generator lA{lB) Unloading and Shutdown. 

!j 
_, 

l. .:·i 
a.:;:~ . . . " • • • • ,j . ....... ... . ' ~ 

. ~4.5.1 ; NOTIFY the d1sptacher, that the Diesel Generator lA(lB) .· . . .. -. ~.-. 

. . will b• .taken off line • 
r ·• •-·~ 
· ' ·~ 

• .... •• • 0 • • ... . •• .... -· 

0 iJ. •• ' '·:;::. -:~ .. ;-: cAUTION! Do ·not .exceed·+2.5 HVAR. INDICATED BY lA (18 :,:" .. 

_4.5.2 

__:.4.5.3 

.. 
··. 

_4.5.4 

' ' . : . . .· ·. ·. DrEsa GENERATOR fti/HVAR METER on PANEL .26(29) 

· OR THE LIMITS OF THE GENERATOR CAPABILITY CURVE. 

REDUCE the VAR Load to approximately .5 to 1.0 MVAR•s. by 

tnte~ittently lowering the Automatic Voltage Adjuster. 

UHLOAO the Unit by turning the Speed Control switch on 
.. .. _, t • 

P~n~l 26 ~29). to the LOWER ~sitton. MAINTAIN the switch 

tn the LOWER post tion unttl the- WA'FT'/VAR meter indicates 

·I load of approltimately' 300 ICW or 50 amps on the generator 

Alllneter. 

OPEN th~ Generator Breaker G2-12 (GZ-22) . 

NOTE: When GZ-12 (GZ-22) cfrcut breaker opens, the 

Diesel Generator is disconnected from 4100 V 

Bus 2-1E(2-2E) and the Diesel Generator may be 

shutdown to the Emergency Standby condition. 

• • 'I .• 

..... .. 
: 

4.6 Diesel Generator lA(l B) Shutdown to Emergency Standby. 

_4.6.1 VERIFY that both l ights abcve the Manual Voltage Adjuster 

and that both lights above the Automatic Vol tage Adjuster 

·:(,\' ,~. ~~~ I 
22. 0 ~ ~~ ----~··-· . ~ . ..... :· -,.: ... ,· - ...... ... --.: ~~~ _:-: --~. :.: ~- -.,:. 

-' ... --- - .. • ·- •• - • .. ol. -·· .. • :· ,.~- ':..,'T' .... .. .... ~~- • " · - - -- . .. -
• .: • . .. • .. ~ .. . .. .1: ·:.:".- .. . ;'' .: :..:.·..:. - .... = :-::.:·:. ·_: : ... _,_. .... "- - -~ ... :-.. • .. 

are ON. 



. . ·' . 

·. 

• • • , • <~~~. 

• • ' .z+ .. 
.. :..· 

' _4.6.2 

· .. ::.·.t ' ,._ . 

NOTE: 
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The red light 1s off when the voltage setting 

is beloW the set point. and the green 11ght 1s 

off when the voltage setting 1s ~bove the setpoint 

· . required for Eme":9ency Standby. c. 

RUN th8 engine for approximately 3 111inutes but not more ~ .. .. : ~ :: • ... . .. 
:· - r.:... .:~ ~. , 

• • • Tf• more than 5 minutes to cool it down . ..... . 
~~:. • ... • ; " · 0 • . ..... : 

": · .. :_4.6.3 Ensure that the Generator output 'frequency is 60 HZ or - . · .~""' ·;. 

~.. ~;: ... :- • ·· slightly gr~t:;: or the T~~h0111eter located on the Engin·~:, ... ~1· ~~i?·f 
: •• •• • / • • ' v .'~ i· . . . . ·. ~. ! ·'--. ... ~"'4 

Gauge Panel indicates 900 RPM or slightly greater. _ (; 

'·. _4.6.4 

. __ 4.6.5 

·. . ,. . . 
_. .... .. 

DEPRESS the STOP PUSHBUTTON o~ Panel 26(29) . 

BAR the engine with starting air per following steps. 

· . This assures .that lube on is removed from the top of the 

upper pistons. . .. 
':·f 

1. . .PLACE the Dfesel in Maintenance Exercise. 
.. ... !.. . :.·. - • 

2. DEPRESS the Voltage Shutdown-Pushbutton • 

3. TRIP the fuel Racks. 

4. PLACE the local control in "AT Engine". 

5. DEPRESS and HOLD the Eng1ne Alarm Reset Pushbutton. 

6. BAR the Diesel with starting air for approximately 

5 to 10 seconds by depressing the local start pushbutton. 

7. RELEASE the Engine Alarm Reset Pushbutton. 

8. Ensure that the governor is at the minimum fuel 

position and Reset the Fuel Racks. 

. .. 

9. DEPRESS the Engine Alarm Reset Pushbutton, and 

VERIFY that the SDR and SA Relays d~p out. ~~ ' 

., ~.?. \ b ) ~ ~ 
23 . 0 . ~~ 

.:."1:.~ ... :::~.,:.:.~·-~.-.;:: ·;::-·:-· --II...,~:.~:-::. ::-"':-~:~~:: ::·~-:; -~~~~~-:·,_::.:;>~;,_:·;-:?::.:~ 
.... -~ ·"'· ..... ~· _ .. ,. ... ~ ···· .. · :· ~ 



. . ': -~ .. , 
·' . . .. . . 

.. ....... 

.. ,... .. :--: ..... .. .... 

., 
-· 

~·- -

.. 
. . . 
.. . )·.:.: -!_:"" •• ..~.· · . 

. . . . . 
10. PLACE the local eontrol in •Remote• . . ·. 

. . :~ 11. PLACE the Mocfe Selector in Elllergency Standby • 

· _._: :- ·12.- DEPRESS the Exciter Reset Pushbutton. 

4.6.6 - PLACE the Diesel Generator on Standby per Section 4.2. - ' . . .... 

4.7 Diesel Generator lA(lB) Shutdown for Maintenance • 

_4.7.1 

.· · -:-· _ , EXERCISE .. :_ 
.. " _ .. 

.. ·- .;.. .. .:: :- -:. 
. ,. 

_4.7.2 . .. VERIFY that the "AHY SWITOf NOT IN AUJOHATIC" alann 'is 

· ~··: recei~ed 26.87(29.87) . .. ... . , . - ... :. !.'" . . .... 

_4.7.3 PlACE the EGP control .s~ftch in the AT ENGINE position • 
. -:.. 

4.7.4 - - .... 
~4.7.5 

. . 
CLOSE Starting A1r Manual Isolation Valves AVCl and AVC2. . ·:.. ... ..... ........ · .... :'"'. . ... 

-VERiFY that the STARTING AIR MANUAl.-:VALVE NOT FULLY OPEN 
. ' . 

alarm 26.05{29.D5) 1s received. 

NOTE: If possible, the jacket coolant pump, coolant 

heater, lube oil pump and Lube Oil Heater 

should remain in automatic to maintain coolant 

and lube on temperature. 

4.8 Local Operation of Diesel Generator. 

. .. 

. . ~ .. · ... ~ ···' .. -. .. 

. :::-:-:... . ..: 
. . - . !_, 

~ - . 
... ; .. • .... · ' ,j . . ' 

.. ! ·, .'\.o,o: 

!!Qll_: This procedure 1s for 1n1t1a1 checkout following maintenance. 

CAUTION: ENSURE that DIESEL GENERATOR. DF-X-lA (DF-X-18) IS IN 

EMERGENCY STANDBY per section 4.2 AND RESET. 

4.8.1 Start the Diesel Generator as follows : 

______ 4.8.1.1 PLACE the Mode Switch on Pa~el 26(29) 1n the MAINTENANCE~ 

EXERCISE position. , · ~~~ 
\ t:~ ~~ . 

- . . . . . ·- - · .: (1? - ~~ - - ··- -~ 
. - . ···- - - ....... -·- . ~ -. 24.0 - ~ .. ~-.. ~-- ~ ·~ ~~.--~ . •. ;.--:· _r-:_;. 
:····~·- --. ·. -- ... ·-....... :.' - -- ... ...... .. . .,....... ... ...... .. . 

.. ... . ..... __ _ ... • • l - ... - ... ... _ ··~ - - _.. • .. . - · ---. - . -· ... ... -- - -- - : - .: - -:: - . -. -
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NOTE: The ANY SWITCH NOT IN AUTOMATIC alann 26.C8 

(29.ca)•should be received. 
. . 

______ 4.8.1.2 PLACE the selection switch on the Engine Group Panet 

·.· . (EGP) fn ~ AT ENGINE position. 

... '• . . CAUTION: When the engine is prelubed it should be started 

.. 
• 1o. : • 

. , 

·;'_· .. 
- ,f "I 

. ·~.~ • " .:. as soon as possible. If ft is not, lube on 1n 
. " 

: · · . . the cylinders will drain past the upper' piston 
. " ~ . . " ~ ·. -·-:-. . . - ·. . .. ~ 

, · ,. • . •• : • .t J· ·:·· rings and could place a hydraulic lock on the 
- ... • - - .. • ... ~ 'lo- ••• .,.. •• ... • '- • \:t-" - "":":.' . _. 

• • •

4

-- .... : · engine. · .... 

~: ·. ·If the diesel has not been shutdown for more 

· • · · - than one hour, pre lube is not required. · ·•. 
__ 4.8.1 ~3 If the engine has not been operated during the past seven 

. ··• 
·, days~ PRELUBE the engine by PLACING the PRELUBE PUMP 

~witch on the EGP in the ON positfon and HOLDING for 
·-:-- #' . . .... • •. .. ........ . ·-

. approximately two to three. minutes.- then RELEASE the 
· . 

. switch .. .· 
______ 4.8.1.4 START the engine by DEPRESSING and HOLDING the ENGINE 

START pushbutton on the EGP for approximately 8 seconds. 

CAUTION: If UNDER THESE CONDITIONS THE ENGINE CANNOT BE 

LOADED, THEREFORE, PROLONG OPERATION (LONGER 

THAN 15 TO 30 MIN) IS PROHIBITED AFTER WHICH, 

IF POSSIBLE, THE ENGINE SHOULD BE RUN UNDER 

LOAD. 

__ 4.8.1.5 . Engine Speed and Voltage can be controlled as required 

·. . \ 

-­........ . ·'-~r~ :~ 

..,~: ~ 
~: ·. ·~ 

. ..... 
.. -" ~ ... ..._ . ... ... 

for testing, by PLACING the key locked Engine Generator ~~ 

Control in tile LOCAL position. '· ~~ 

·:r.c '6S zs.o ~ ~ . 
· ---~-;._-:.._· · . .:_ .. ·---~: -.:; . . . ·-· ··- _-:.. ··- . - . q~ ; :. =-:-_ : ~.-:-.!· ·:- ,--·--.- --~ .. -··· ----·--=---- - -· .. .. ..,. _._... · ... .....:- -.:,.,-~ .. -· ·· ,. .... , . - ~-· ..__ .. .. ..... •-··· 

~ .-...· ·--•• 1 ...... . -. 
- l 
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NOTE: The Generator lillY be synchronized and loaded 

-from Control ~ Panel 26(29) as per Section 

4.3. 

Local Shutdown. 

~4.8.2.1 If the engine was loaded. run the engine for 3 minutes to 

~ .. 
: -: ...., 

&.!A 

-~ 
-..:.-~ 

"' ...... ,. 

-·· . . . . . ~ cool 'it down • 
.· 

• · - ..1-

DEPRESS the ~top Pushbutton on the EGP. .. . · _4.8.2.2 
•. ·' ' :.; 

PLACE the Diesel Generator in Emergency Standby as 'per 
J. ,..., \ 

~4.8.2.3 
•.· ·"'..-'_.· c.~~ 

'· 
. 

Section 4.2.' 
: 

4.9 Diesel ·Generator Automattc Start on Loss of AC Power • 

.!!.2)1: Diesel Generator nast be in EMERGENCY STANDBY and reset 

for auto start to occur. 

_4.9.1 

__ 4.9.2 

___.:._4.9.3 

_4.9.~ 

_4.9.5 

ENSURE an NR pump is operating in the applicable heater 
... 

~ and NR-Vl9A(B) is open. ·-
Refer to 2107-t.Z Class IE Electrical System for automatic 

and operator actions. · - · 0 

Operator should monitor engine and generator parameters 

as displayed on ' Panel 26(29). 

..!Q.!i: Do not exceed the generators continuous rating 

of 3tlf. 
·. 

Engine parameters displayed on EGP and auxiliary systems 

should be cheeked as soon as possible by an auxiliary 

operator and data sheets filled out. 

If synchronization to the system is necessary follow 

Section 4.3.9. 

,.~ . 
... ,o ... _,, ... .... 

·~· t 

. .. 
... 

4.10 Diesel Generator - Automatic Start upon Engineered Safety ~~ 
Features Actuation. , ~~~~ ·:( c \ 6u ~~ 

: )t • l\ 

. ,~~": ~· • L 

... - · .. ,;..-. .. . 26.0 
.. :;_ ... __ .. - _ ...,:_ .:....· .... :_, :,·.;..:.... .-~- __ .. · : ·· 

..: --



·" • 

I 

-.. . 
. ' ... 

. . .. 

"• .· ... :--

.. .... -

-:-----"·to. t 

. 

.. I .. 
~4.10.2 .. . - . 

_4.10.3 

_4.10.4 

_4.10.5 

_4.10.6 
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Unit must be in ·Emergency Standby and reset for auto 

start to occur. 

VERIFY ·that the Diesel Generator automatically started 

· with the associated ESF Actuation and the frequency is . ..... 

·. 

approximately 60HZ and the Generator Voltage 1s approximately 

4300 Volts. 

No automatic Generator loading wfll occur as long as 

normal power is available to the ESF BUS 2-1E(2-2E) • - ~:. . 
Operating time of the Diesel Generator without a load 

should b~ kept to a minimum to avoid carbon accumulation. 

Generator can be synchronized to the BUS as detailed in 

Step 4.3.9. 

A Diesel 'Generator Data Sheet ~hould ~e completed before 

the Diesel fs shut down • 

The Unit can be shutdown after the ESF Actuation has been 

cleared. Safety Injection - Bypassed. R.B. Isolation & 

Cooling -Defeated. 

. . . ,. ,. .. . . 
:1· ....... : \! 

'. 

' '"' . .. · ... · ,- . 
'. ~.:.!· ... 

.~. -~ :~ "'f. . . .. 
. ·• 

4.11 D~esel Generator Automatic Start upon concfndent Engineered Safety 

Features Actuation and Loss of AC Power. 

NOT£: Un1 t must be in Emergency Standby for auto start to 

occur. 

_4.11.1 REFER to 2107-1.2 Class IE Electrical System for automatic 

and operator actions. 

__ 4.11.1.1 Monitor Engfne and Generator parameters f.rom Pane.l .26 
I (·, ~· ' (j I 

(29). 

__ 4.11.2 Engine parameters and auxiliary systems should be monitored 

by obseryfng local indications at EGP as soon as practical ~~ 

.. : ; . . . ·-~:an .. ~~~ 1-~~~ry~ operat~.r _a~d- d~~ .sheets .. fille~ out •. ~~~ . . 
:. - •• • J ... . ·----·· ---,. • • - ... • • • .. • • • - - • - - -~\\._:%~ . . I 

- .. . • · ·. :. __ . .. _: ... 27 .0 ,. . . . = -~~"' .··· . 
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- 4.12 eDergency Operation. 

4.12. 1 Operation of Air Compressor DF-P-28(20) 

. <:.· ·. ~. Using the lister Diesel Engine Drive. 

2104-6.2 
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______ 4.12.1.1 INSTALL the Starting Air Compressor, DF-P-28(20) drive 
{ .. . ~. 

..· .. ~ . .. . belt on the diesel engine. 
· . 

. ·~ ·~4.1.12.2 ENSURE the fuel and lubricating oil systems are pr1.ed. . . . . 

. . ·. 

.·._, _ 

______ 4.12.1.3 MOVE the decompressor lever over towards the flywheel. .... .. . ... 
~4;12.1~.4 PULL the control le~er outwards and allow it to rotate 

·" 

. .. . ~ . 

....... ~ . 

. , . 

·- · counter clockwise so that it buts against th.e top stop 

-and is in a· vertical position. (located on the CQ~Pressor 

end of the engine) • 

______ 4.12.1.5 Lightly oil the end of the camshaft extension and fit the 

starting handle. 
- . 

. . . ' 
. :_____4.12.1.6 TURN the engine slowly approximately 20 turns on the 

, · : .. . 
camshaft, in order to prime the combustion chamber and 

~ubr1cat1ng oil system 

______ 4.12.1.7 TURN the hand crank smartly in a clockwise direction and 

while still turn.ing MOVE the Decompressor Lever toward 

the Fuel Tank. 

______ 4.12.1.8 SLIP off the hand crank when the engine fires. 

______ 4.12.1.9 When the engine reaches normal speed, TURN the control 

lever clockwise to the horizontal position so that it 

buts against the horizontal stop. 

______ 4.12.1.10 VERIFY that the diesel engine automatically trips when 

the air receiver pressure reaches 250 psig. 

NOTE: The engine must be manually restarted if ~~~~~ 
required. \ h J . ~~<\\\_ ~\_"-~ ·-.. (,?. N 

-- - . • .. -:· 28.0 . -.:. -=::~. · .. :.~: ... ·:,...._-~ :.-... ·:,.~-:-- . ... · . -.. : .. ·-· - . . _ ._ ... 
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4.12.2 Emergency Shutdown. 
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_4.12.2.1 The Diesel Generator lA(lB) may be shutdown in .an emergency 

4.12.2.1.1 

~ .. 

as follows: 

DEPRESS the STOP pushbutton on Panel 26(29) or the Engine 

· Mounted Gauge Panel. 

~: These pushbuttons are bypassed on an SFAS 
. 

Actuation. - . 

.. . 

4.12.2.1.2 TRIP the overspeed governor latch so that fuel on injection . :· ·: ). 

control racks move to the no fuel position. Red trip 

-button is located near EMGP on the west side of the 

· engine. 

NOTE: Do not reset the engine trip level until the 

govenor has returned to the zero fuel position. 

.... .. 

.· . 
• ·· ______ 4.12.2.2 Automatic shutdown results from any of the following: 
. 
~ -·.--- -- .... 

~ .. 

4.12.2.2.1 

4.12.2.2. 2 

4.12.2.2.3 

_4.12.3 

_4.12. 3.1 

__ 4.12.3. 2 

. · ~ ...... - ·--·-- - . 

. . 
Lube oiT pressure of 16 ps1g, .decreasfng, during operation, 

~ensed by J out of 3 pressu~e switches. 

Crank case pressure of .5 inches of water, increasing, .. 
sensed by 2 out of 3 pressure swi tches. 

Engine overspeed of 990 to 1010 RPM. 

Use of Compressed Air Start Bottles. 

NOTE: This should only be used after an air start 

failure and pressure cannot be maintained by 

nonnal means . 

Open each bottles•s isolation valve. ~ 

Open header Isolation valves OF-FV-27A, B: ~nd C (OF-~ 
28 A, 8 , and C). (·,?

1 
\ t; I ~ · 

i ~ ' ) 

29.0 ~~~ -
... ....t -

-· ~- ~ --· ... · ~· 
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~4.12.3.3 rnsure regulators DF-V51A, 8, and C (DF-V-52A, B, and C) 

are set~ mafntatn approximately 200 psi to the diesel. 

-:-4.12.3.4 Insur~ -OF~V49A (OF-V49B} is open. 

. -

..: 
-·~: Once the air bottles ar~ no longer required, 

· -·~ ~ : .. -:. ~isolate them by closing the bottle i~olation 

. ; ;.;:.<;:~.:;. ~~lves to prevent leakage p~st the pressure 
I'"' . .. ·.• : :-;:. 

.. - ~ 

: ~ -regula~rs. > ?~~t~;\. · .. _: 
. - ' .· 

. ,!'-:.. -~- :. -.... :· ..... . ::._ .. . 
- ·..:- '· 

;-

. ·-. ·. ,. . : 

'• .. 

30.0 

__ -:..,. - .- - · -· .::..!-..-- · ~ -·. 

··- , • 
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.· 
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ATTAOtHENT I 

DIESEL GENERATOR, DF-X-lA, AUXIliARIES POWER SOURCES. 

I. At MCC 2-llEC, CLOSE the following breakers: 

... . ..... . . :.: ... 
2104-6.2 
Revisin11 7 
09/13/78 

1. Unit 1 CF - Starting Air Compresser. DF-P-ZA. 

2. Unit lEF - Starting Air Compressor, DF-P-28. 

3. Unit 3EF - Fuel 011 Transfer Pump, DF-P-lA • 

4. Unit 3FF - Fuel 011 Transfer Pump, DF-P-18. · . 
• 

0 

s~ · Unit ZALF - Diesel Generator, DF-X-lA AC Auxiliaries. 

II . At DC BUS 2-lDC, CLOSE the following breaker. 

1. UZ13cr. 1DC-DI-X-1A- DC to Diesel Generator lA. 

III . At the Engine Mounted 4BOV AC Breaker tabinet, CLOSE the following 

breakers: 

1. Brk. 11 - Jacket Coolant Heater. 

2. Brk. 12 - Jacket Coolant Pump. r • • 

0 • • 

3 • Brk. 13 - Lube 011 Heater. 

4. Brk. 14 - lube Oi1 Pump. .. 
5. Brk. #5 - Generator Space Heater. 

6. Brk. 16 - Prelube Pump. 

IV. At the Engine Mounted DC Breaker Cabinet. CLOSE the following 

breakers : (Behind AC Breaker tabinet). 

1. Brk. 18- Control Power Circuit *3. 

2. Brk. 19 - Control Power Circuit 12. 

3. Brk. 110- Control Power Circuti 11 . 

4. Brk. Ill - Control Power Circuft 14. 

NOTE: This will energize the white control power on 1fghts 

- -- - ~ .. .. ··- .. . ·- . - . ,._ .. 

at EMGP. 

33.0 
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..,. . 
· V. ·- Close the following breakers mounted on the Engine Skid. 

~ 

1. CB 13- DC Auxilia~ Fuel Oil Pump. 

· 2. CB14- Clean Fuel 011 Return Pump. 

VI. At DC Distribution Panel OCA-lA, CLOSE the following breaker: 

: Brk 111 - DC Control Power to 4160V Diesel Generator Switchgear 

.. ·-: ·. 

. Approved By ---------
' . . ~ 

• ':!<.-

. . . ~- ... 
. ~ -.._ : . .- ' ... .... :\ . ! . 

l ' 
.. .. . ;~ 

• • .:! '·' · • .. • ..... 

·. 

. ·. 

.. . ... --
-:_ ... . ·...:. - -..... ~· ,.,. ..... , · .. -· . .. .. .... . . · .. :-......... :_ ... ·~ ... ... 

.· .. 
. . ....... . 
. ·~. ··:, 

• Date. ___ _._ ___ _ 

. . 
. · 
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. -. 

Diesel Generator, DF-X-18, AUXILIARIES POWER SOURCES. 
. .> 

I. At MCC 2-21EC, CLOSE the following breakers: 

1. Unit 2BF- Fuel Oil Transfer Pump, DF-P-lC. 

2. Unit 2CF - Fuel Oil Transfer Pump, DF-P-10. 

3 • . · Unit 3CF- Starting Afr Compressor, DF-P-2C. 

4. ·~ Unit 3DF- Starting Air Compres~or, DF-~-20. ... 

.. .;I 

2104-6.2 
Revisfnn 7 
09/13/78 

.. · . . 

. . 5. Untt ~ARF- Diesel Generator; DF-X-18 AC Auxiliaries • . . ... 

·, \··-\"t.~ . 
, 1,:,< 

~ .. , • ... 1 
: ~ ... 

.. .. . . ... ' 
· ~·~~· :!'·_.::• • •7 I 

II . AT DC BUS 2-2DC, ~OSE the following breaker U2248, 2DC-DF-X-1B-DC to 

Diesel Generator-lB. 
\ ' ·: : 

Ill. At DC Distribution Panel DCA-2A. CLOSE the following breaker: 
-. . ·., 

·~ 
~ .· 

Brk. Ill - DC Control Power to 4160V Diesel Generator Switchgear 20G-Z. 

IV. At the Engine Mounted 480V AC Breaker Catinet. CLOSE the following breakers. . . 
1. Brk. 11 - Jacket Coolant ~eater. 

2 • Brk. 12 - Jacket Coolant Pump. 
-: 

3. Brk. 13 ~ Lube Oil Heater. 

4. Brk. 14 - Lube Oil Pump. 
.. 
. .. 

5. Brk. IS - Generator Space Heater. 

6. Brk. 16 - Prelube Pump. :.. . 
v. At the Engine Mounted DC Breaker CAbinet, CLOSE the following breakers : (Loca1 

at the rear of the AC Breaker Cabinet) . 

1. Brk. 18 - Control Power Circui t 13. 

2. Brk. 19 - Control Power Ci rcui t 12. 

3. Brk. flO - Control Power Ci rcui t fl . 

~ 'U~\CO~~\ 4. Brk. Ill - Control Power Ci rcuit 14. 

!!Q!I: This wi l l energize the white control ~~~n lights at EHGP. 

VI . CLOSE the fol lowing breakers mounted on the Engine Ski d. 

-· .... ... -- · r -·-- --
-..-:_-: -· --· Js.o· 

. - ... . .. . . _ _......~- , 

..... .. ••• • • • ..... ! 

( 0 : , . 
~ : 
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. ' . 

. . 

-- ~ . . • 
. '· 

• 

CB13 _ DC A uxi11ary Fuel 011 PuqJ. 
~ 

1. 

z. CB14 - Clean Fuel Oil Return Pump. 

Performed B; 
~---:----

. . ~ 

. ,, ·: ~· . ... 
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•. .. . -~. 

•• t" ::. -~ 
·~- .. : ·-
. . . ..... . . . . . 
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Valve I 

OF-VlA 

OF-V20A 
..... OF-VlOA 

~ . -~ OF-V108 

.OF-V26 

OF-VlO 

DF-V208 

. DF-V3 

DF-V27 

DF-VSA 

DF-V4A 

DF-V48 

DF-V16A 

DF-V17A 

OF-V168 

OF-V178 

DF-VSA 

DF-V9A 

: . ..... ... : ... 
~ . 

ATTACHMENT 2 
· Valve lfne-Up 

Diesel Generator, DF-X-lA 
. Fuel 011 

Valve Name and/or Function 

. . Diesel Fuel 011 Stoarge Tank 2A Outlet 
. . 

Ofesel Fuel Oil Storage Tank 2A Drain 

. · .· .F111 Pump to Storage Tank 2A . 

... . 

.. · Fill Pump to Storage Tank .28 

Root Valve to DF-P-3 Discharge Pressure 

Diesel Fuel 011 Storage Tank 28 Outlet 

Diesel Fuel Oil Storage Tank 28 Drain 

Transfer Pumps Suction Crossconnect 

Transfer Pumps Suction Crossconnect 

A Dfesel ~ransfer Pump Suction Pressure 

DF-P-lA Suction 

DF-P-lB Suction 

DF-DPI-1706 Root Valve 

DF-DPI-1706 Root Valve 

DF-DPI-1707 Root Valve 
-

DF-DPI-1707 Root Valve 

DF-DPlS-791 Root Valve 

DF-DPIS-791 Root Valve 

- .-:..:.-...._.·:._ .;~-:--'.'-:-" --·--- - ·..;.' :· .. ·; 37..Q - ·-· .: 
- • • ... ._. r. - . ~ .. 

Position 

OP 

Cl 

Cl 

Cl 

OP 

OP 

Cl 

Cl 

CL· 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

OP 
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ATTACti1ENT 2 
'lalve Lfne-Up 

Dfesel Generator, DF-X-lA · 
· Fuel Oil 

Valve I 

DF-VSB 

DF-V9B 

Valve Rime and/or Function 

., J 
DF-DPIS-792 Root ~alve 

. . . 
. · DF-DPIS-792 Root Valve . --•. • 

DF-V7A . ·: DF-P-lA Discharge 
~ .- .:· ._ • • . . \" ... ! ' 

DF-V11A .. DF-P-lA Discharge to Day Tank 

DF-V78 DF-P-18 Discharge 

DF-VllB 

OF-V13A 

DF-FVlA 

- DF-V25 

DF,-V62 

DF-V64 

DF-V63 

DF-V60 

. ~ 

... 

DF-P-18 Discharge to o.y Tank 

Day Tank Drain Valve 
·. Dirty Fuel Tank Drain 

Fuel Oil Tank Fill Valve 

DF-P-3 Suction Valve 

OF-P-3 Discharge Valve 

DF-P-3 By Pass 

..... . 

Diesel Fuel Oil Fill Conn. 

. .. ·-

·. 

Position 

OP 

OP 

A-CL 

OP 

A-CL 

OP 

CL 

- CL 

·cL 

· CL 

CL 

CL 
Locked 
closed 

·: .._ - ... . - -
. . .. . . 

.. . ... . :-w. •. •• .. 3 • . . 
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Initial 

• ·.. 1 

, . 

·. 

~\\\\\ \\~tJ\\\~: . 
-: h't~ 

.:::. ·.- ·.:: ~:-:·: ~~:~~-~:r>::·,~-~·:·.~-~:i};:, .-:- :~::~~~~:~~·-~-. -. ·:~ .... ~ :. :'-..:· : ·· :-~ .. ~~-- ::-: ·... -- ·- ·.~:~ · . . ~· . ._ .:· 



.------- ---- --;-----------------;--- --- ---

. .. . . . . , .. ... ~ : ... 

-.· .. .. 
' . ··-. . •. ~ . 

ATIACHMENT 2 
~ 

ValVe Line-Up 
Diesel Generator, OF-X-lB 

Fuel on 

2104-6.2 
Revfston 7 
'J9/13/7.8 

• ... .. .. I 

; ; ,.:, 
•• !.'"' .. 

.. . . . ... ~~~~ 
. . . ~ ···.(. 

..... ~ ... l,•"'.~.t:.~ 
wva~1~v~e~ir-----~v~ar1v_e_N~a-me __ a_n~a~zo-r~Fu-n~c~t1~o~n------~~--~Po~s~1rt1r.o~n~~xn~1nt~1~a1 ' 

DF-V4C . 
:' • · .. OF-P-lC Suction _ ...... - -. ;. ·( .. ·. - -

OF-V40 -. DF-P-10 Suction . . 
. . . .. . _ ... 

·. . DF-Vl6C .":. . ~ . 

DF-DPI-1704 Root Valve .. .. ":.' · .... ·~ ... 
~r .· 

~ .. .. .. 
~ .. . 

DF-V17C 

DF-V160 

:· · .DF.:V17D 

DF-VSC 

DF-V9C 
I 

DF-V7C 

---· · DF-VllC 

DF- VSD 

DF-V9D 

DF-V7D 

DF-VllO 

DF-V13B 

DF-FVlB 

DF-DPl-1704 Root Valve 
' . · . 

. - ~ DF-DPI-1705 Roo·t Valve 
. -

. DF-DPI-1705 Root Valve 
J • 

DF-DPIS-789 Root Valve 
: . 

DF-DPIS-789 Root Valve 

DF-P-lC Discharge 
... • .. 

DF-P-lC to Day Tank 
~ . . . ._ .. ':;, .. "\ ... 

DF-DPI-790 Root Valve 

Df-DPI-790 Root Valve 

DF-P-10 Discharge 

DF-P-10 to Day Jank 

Day ~ank Drain Valve . 

Dirty Fuel Tank Drain 

"' ... . - .,. . . 

~ -· .. . :: .. . 

· .. · .. " .. .. . 
. . . 

... . 

OP 

OP 

· OP 

OP 

CP 

. .. 

. .. \ ' ... .... 

-. "-~ 

• ~«.,.·."~';. £:" -~;·, ---

. ... . 
> • ~ --- .' 
' • "'a.• 

·,..··. : 

.· ' 

•. 
' ., .. ,.,. . . -.. ... ... . - .. --- " -· ·-.. . 



. . '" ... . :/ ... 
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Valve I 

ATTACtttENT 2 
Valve Line-Up 

Dfesel Generator. DF-X-lA 
lube on 

Valve Name and/or Function 

·. lube on Day Tank Fn 1 

2104-6.2 
Revision 7 
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Position Initial 

DF-V37A. . . . Lube 011 Day Tank Drain 

Cl . 

Cl 

OP 

OP 

.. ~ 
. DF-V39A . ·: Lube on Day Tank to Engine SuqJ 
\ 

• · · DF-FV2A 
.. . ·- . · , ~ ~·· -... DF-FV3A 

·, DF-FV4A 

DF-FVSA 
.. 

DF-V47A 
... DF-FV6A ... . 

DF-FV7A 

. ·~· ~ DF-FV8A 

DF-i=V9A 

DF-FVlOA 

DW-V177 

DF-V40A 

DF-V41A 

DF-V42A 

DF-V43A 

DF-V25 

. . · . ... 
Root Valve to Crankcase Vacuum Man Meters 

.. .. -
Root Valve to lube 011 Pressure Switches .. 
Suction to Standby· L.a. ·eire. Pump 

Standby L.O. C1rc. PUII1) Three Way Valve 

' I ' 

. OP · 

OP 

OP 
RECIRC 

Standby l.O. Cfrc. Pump Discharge Drain Cl 

Dfesel Sump Drain CL 
·····-· · L.O. Filter Drain 

l.O. Strainer Copped Drain 

l.O. Strainer Drain 

Root Valve to Crankcase Pressure Switches 

Jacket Coolant 

Oemrtn Water to Expansion Tank DF-T-9A 

Expansion Tank Outlet 

Expansion Tank Drain 

Level Gauge Root Valve 

Level Gauge Root Valve 

Fuel 011 Tank Fill Valve 

.. 

CL 

Cl 

Cl 

OP 

CL 

Locked 
Open 

CL 

OP 

OP 

Locked . 

-· .... .. . -· 

· ··:."'· " ..J . ~ 
·: .. •.;.." 

• • 0 0: ·~ .: .. 
,• .. · . ' ... 

.. -~ 

; f .. 

•. 

\ 

-· 
1

. Closed o4 J __ _ 

- . - --.-.40.0 -; i,\'. \ \~\\\ ~~~~~\ 
·- -~---: • .. .. --- .. .. ··--·- ~ · -- --- ·- ,_ .... ·- ·-- ~ .. ,_ .... · . .. ... . 

._~ .. 0 0 :-::.-..a·: .. : ... ·_ .. .;:_ .;._, ;;;;:-··: :·~ •· ........ : .. · ··:~- ·: :· . . ~ .. - :~ .. 
· ~ .. • -;::::·- :· ·-2" .. : • ..... • .... - •• ~tp ,. .. - ·· ... • .. . ..... 
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.. ': ~ • .. ~I!' •• 

. . .. 
. .;. . . 
.· .. 
... 

...... _ 

. . . 

ATTACHMENT 2 
Valve line-Up 

Diesel ~~erator. DF-X-lA 

Jacket Coolant 

2104-6.2 
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Valve I Valve Name·and/or Function Position Initial .. , 
DF-FV11A 

DF-FV12A 

DF-FV13A " 
-· . 

Cooler Air Vent 

Cooler Drain Valve 

Cooler Bypass line Drain Valve 

CL· 

Cl 

. Cl 

DF-FV14A . Engine Driven Pump Discharge Pressure Gauge OP 
•• • ·: •• ~·.. .. • 0 • • .. , • • • .. 

DF-FVlSA · F111~ng line bypiss for Thenmostatic Valve Cl 
~ 

DF-FV16A 

OF-FV17A 

OF-FV18A 

low coolant pressure switch root valve OP 
- . 
Standby Coolant Pump Suction ·· · OP 

DF-FV19A 

OF-FV20A 

DF-FVZlA 

DF-FV22A 

DF-FV23A 

DF-FV24A 

DF-V35 

DF-V36A 

OF-V36B 

OF-V48A 

DF-V38A 

DF-VJOA 

.· 

Standby Coolant Pump Discharge 

. .. . · · Air Coolant 

Cooler air vent · 

.. Cooler drain ·. 

Er.gfne driven pump drain 

From discharge of Standby Coolant Pump to 
' atr cooler 

. .. .... 

From air cooler to suction of standby 
coolant pump. 

Air pressure gauge root valve 

· .. Starting Air 

Air Compressor Emergency interconection 

Air Receiver Emergency interconnection 

Air Receiver Emergency interconnection 

OF-T-SA auto drain isolation 

OF-A auto drain valve 

Air Receiver, OF-T-SA inlet 

: - --:.:.-: - - -·· .. - -- · -
·::· . ... _ • ..._. ··o::-4:~ .. ";:..~~~..!:= .. :~-=~ :.:;..-~ ... .. -;· .-::.- .... :-:-:: --:::- .. -- ~ .. -· ~ ~- · , ·, .:- :"": 

41.0 

OP 

CL 

CL · 

CL 

OP 

OP 

OP 

CL 

Cl 

CL 

OP 

A-CL 

·~· , ·~) 

. . .J j:: 
__ . :·( r. 

. . . : ~ 
. I • , . .. --- . 

- · ¥ ·;.f• .. . . ,. -. ~ ---. ··~ • ...... . . :_,; 
. t . • . . . . ; . 

• t l . ;,. ~ 
... ,.: .-·'; 



' 

I . /' • • • • 

:· . .... 

ATTACHMENT 2 
Valve··Line-Up 

Diesel Generator. DF-X-lA 

Start1ng Air 

Valve I Valve Name and/or Function 

DF-V33A Air Receiver. OF-T-SA outlet . . .. · 
· · · DF-V34A · . ... : Air Receiver PI root valve 

.:.. ,.14. 1: ... \. 

)• ·: DF:-V48B . . ·.. DF-T-58 auto drain· isolation 

DF-V38B 

DF-V30B 

DF-V33B 

DF-V34B 

DF-FV25A 
I 

DF-FV26A 

• • , " . .. . • • ·.' •• • # ' • • 

DF-T-SB auto drain 

Air Receiver. OF-T-58 inlet 

A1r Receiver~ DF-T-58 outlet 

Air Receiver PI root valve 

AVCl air start isolation 

AVC2 Air start isolation 

.. 
• 

. . . 
- -. OF-IV47 DF-PI-2008 isolation ·:. . ·.-.... 

OF-IVS3 

OF-IV 54 

OF-IV48 

DF-V49A 

DF-FV27A 

DF-FV27B 

DF-FV27C .. 

.. DF-PI-2009 isolation 

OF-PI-2008 drain 

DF-PI-2009 drain 

Air bottles to air receivers iso 

Left air bottle manifold iso 

Middle air bottle manifold iso 

Right air bottle manifold iso 

Left air bottle iso valve 

Middle air bottle iso valve 

Right air bottle 1so valve 

....:... .. :: -· - ... . - . • ; ·-- "\~ :· :--· '·· • • ::-..r:":;- .=-.. ~..-~·f=:.r •7 " ~.- ·:-.- ··:-
... ·~ • - - -.1 .... ~··· -- .... -·-:-: . -. -·-· :--- ...... ··· --~-, _,_ .. , - . 

. .· 

- . . 

Pos1tion 

OP 

OP 

OP 

A-CL 

OP 

OP 

OP 

CL 

Cl 

OP 

:· OP 

. :_ CL 

CL 

OP 

CL 

CL 

Cl 

CL 

CL 

CL 

.. 

2104-6.2 
Revhinn 7. 
09/13178 

In1t1al 

..~ . -
. .. 

.... · 



..... , ,,. .. . .. .. .. . . . 

Valve I 

DF-V448 

OF-V37B· . 

DF-V398 

. - . DF-FV-28 
.. 

DF-FV-38 

. DF-FV-48 

DF-FV-SB 

DF-V47B 

. DF-FV-68 

DF-FV.;78 

:. . DF-FV-88 

· . DF-FV-98 

. DF-FV-108 

DW-V17B 

OF-V40B 

DF-V418 

OF-V42B 

OF-V438 

ATTACHMENT 2 

Valve Lir.e-Up. 
~ 

Diesel Generator, DF-X-18 
Lube on 

·Valve Name and/or Function 

Lube 011 Day Tank Ffll 

lube Oft Day Tank Drain 

Lube Oft Day Tank to Engine Sump 

Root Valve to Crankcase Vacuum Man Meters 
. . .. . 

Root Valve to Lube 011 .Pressure Switches 

Suction to Standby L.O. Circ. Pump 

Standby L.O. Circ. Pump Three Way Valve 

Standby l.O. Circ. Pump Discharge Drain· 

Diesel Sump Drain 
. ' L.O. Fftter Drain . . . ~ 

L.O. Strainer·Copped Drain 

L.O. Strainer Drain 

Root Vttve to Crankcase.Pressure Switches 

Jacket Coolant 

Demin Water to Expansion Tank DF-T-9A 

Expansion Tank Outlet 

Expansion Tank Drafn 

Level Gauge Root Valve 

Level Gauge Root Valve 

·- · -···;:. _ 43.0 . 

(\ 
, . ( ' .. 

:-- 1;. .. :. -· •, ,. '• • • • r. -~ ~ f~. ~· • .,. • :·~.:: =~--= • :~."' .. - • 
. --- :. -...... · •. :.. . .:..: .. _ : ~-·-.=--.· .. ...:..;- -::- -· - -· . ... -

... · ~ : ... : · 
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Pos1t1on 

CL 

CL 

OP 

OP 

OP 

OP 

OP 
RECIRC 

CL 

CL 
CL 

CL . . 
. CL 

OP 

CL 

locked 
Open 

CL 

OP 

OP 

. . -

tn1t1a1 

.. ·. ...: . .... . ... 

. . .... ~· . 

~ ..... . ,.. ·~ .. 

. .... .... :-. . . "' ... .. . ... . 

.• 

.. 

'- -1' 



... . -· . 
., • ·" .. "! •• ... •. . .. .. . . .. 

.. . · 

' . 

-· - ·--"'- ' 

DF-FV19B 

DF-FV20B 

OF-FV21B 

OF-FV228 

DF-FV23B 

OF- FV24B 

DF-V48C 

OF-V38C 

DF- V30C 

·- - ·- .. ..... 
. .: - . ·- ..,... ·- - ·-- .. . .. . .. ....... ,. 

ATTACHMENT 2 
Valve Line-Up 

Diesel Generator, DF-X-18 

Jacket Coolant 
Valve Name and/or Function 

Cooler Air Vent 

Cooler Drain Valve 

2104-6.2 ' 
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Position Initial 

,. :.· 

. ., 
• .ro .. • 

., r' 

.... ·-:~· t .. .. :;,., \-. 
l I •• ~· 

~ , .~~: . Cboler Bypass Line Drain Valve .. . .• 

CL 

CL 

CL --- '~8 
Engine Df1ven PumP Discharge ~ressure Gauge OP 

. . 
Filling Line ·bypass for Thermostatic Valye CL 

. 
low coolant pressure switch root valve OP 

.. , .· 
Standby Coolant P~ Suction · . · OP 

Standby Coolant Pump Discharge 

·· ·· · .' Air Coolant 
' ... ~! • •• 

Cooler: air vent : ·: "· · 

Cooler drain 

Engine driven pump drain 

.., I• ~. , • .. 

From discharge of Standby Coolant Pump to 
afr cooler 

.· OP . . .. 

Cl 

. CL 

CL 

OP 

. From afr cooler to suction of standby OP 
coolant pump. 

Air pressure gauge root valve OP 

Starting A1 r 

~·-.•. 

~ 
• , 

·-··i.j 
.. ·.! 1' ,, .. ,.. 

' I 

• 

DF-T-SC auto drain isolation 

DF-T-SC auto drain valve 

Ai r Receiver, DF-T-SC inlet 

OP 

A-CL 

OP 

~~~~~~ I 
~~~ - ~ h\'. \\1} ;:-:. .. . 

... .. ... . - · ~· - . 
• • r 



·~ ·'" . . 

Valv.e I 

OF-V33C 

OF-V34C 
.... 

OF-V480 

OF-V38D 

OF-V30D 

OF-V330 

OF-V340 

OF-FV25B 

OF-FV26B 

ATTACHMENT 2 
Valv..-Line-Up 

Diesel Generator, OF-X-18 

Starting Air 
Valve Name and/or Function 

Air Receiver, OF-T-SC outlet 
: .• /~. 

Air Receiver PI root valve 

DF-T-50 auto drain isolation 
-:..~·' · 

DF-T-50 auto drain . . : : .. . ... ' ..,. .. - . "' ~ -

Air Receiver, DF-T-50 ~nlet 

Air Receiver, OF-T-SD outlet 
. . 

Air Receiver PI root valve 

AVCl air start isolation 

AVC2 Air start isolation 
' 

. -. 

Position 

OP 

OP 

. 
~ : . · OP 

A-CL 

OP . 
OP 

OP 

CL 

CL 

····· 
2104-6.2 
Revh~on 7 
09/13/78 

• Initial · · ., -

-.-

... 

·' .... "'\, . .. , . . . 
•, ·· .... .,.~-

0:• . . . ' ···.- . . .··-. 
.. ... :, •. · ... •.j! ....•.. , ... 

.. ,,. .. t: ... . . ,, ·-~ ...... .,-... .. -:.. 
• r 

.. 
,. 

I ' 

.. 

.OF-IV49 · DF-PI-2010 isolation valve OP 
. .... 

DF-IVSl 

DF-IV52 

OF-IVSO 

DF-V49B 

OF-F'I28A 

OF-FV28B 

DF-FV28C 

··-

.. :. 

DF-PI-2011 ~solation valve , . 
DF-PI-2010 drain valye· 

OF-PI-2011 drain valve 

Air bottles to air receivers fso 

Left air bottle manifold iso 

Middle air bottle manifold 1so 

Right air bottle manifold iso 

Left air bottle iso valve 

Middle air bottle iso valve 

Right air bottle iso valve 

-..... • --·- - .· .. ...- s.· ··~-

. .. . .. OP 

-~ CL ... 
CL 

OP : 
·'. 

CL 

CL 

CL 

CL 

CL 

CL 

,~~ ... ~ 
, __ ... .... 

.. .. . -

_,\\\ ' cJ 
-: · - -. ; , • • ••. "I' \ 6 _ , 

.. . _· . :: h't .. :__ - ~ · ·- ........ . . . .. ... -- . ..... ,.· ··: .... _ ... _ . · - : : .. :-,: . . -.·. · ·:..-- .:.:.~.-:~-.--~ .. - 4S.O 
,.-. -: .. ;~~=- .:f_~:--: .. ~~;::;-~~ -'"::::·/ .. --.. : .. ;;..:.:;..,_--·:. ·· . .. .· 



; . ;::,·-~. 
, I"· . . . ~. . . . 

·. 
·.· 

ATTACtt\ENT I II 
.... 

5.0 lube Ofl System Fill 

Initial each step upon satisfactory completion. 
. . 

. 
2104-6.2 
Revision 7 

09/13/78. . . . 

· 5.1. Addition of lube Oi1 .to Lube Oi1 o.y Tank (DF-T-3A/B) . 

. . 
-... . 
~ ... ' 

: ' . 

t. 

. ; ._ .. 

.. 

: ... 

· CAUTION: SAE 40 CIL MUST BE USED • ·. 
.. -. . 

5.1.1 .. · ... : CONNECT hose to the lube Oil Day Tank F11 1 line at DF-V44A 

.. ··:3 .. ~.~·. (a). and OPEN _ DF~V44A. 
" . . ..• ... -~ 

.. 5.2.2 Use a hand pump to transfer oil from the 55 gallon drum to the 

~ube Oil Day Tank • 

.. \· ' NOTE: low level alarm-for the lube oil day tank is set at 

the center of the tank or approx. 137 ga 11 ons. . 
.... --

·.· 
-. Therefore. approximately 138 gallons would be required 

to completely refill the tank • 

5.1.3 When the Day Tank is filled disconnect and drain the hose. and . . ... 
CLOSE OF-V44A. 

-. 
5.2 Addition of Lube Oil to Diesel Generator Sump. 

CAUTION: SAE 40 OIL MUST BE USED. OIL TO BE ADDEO MUST NOT BE 

COLDER THAN 65°F. 

NOTE: If SIIIIP is empty. approximately three 55 gallon drums of 

oil will be required (185 gallon capacity). Ensure a 

hand pump is available to transfer oil from the drums to 

the engine sump. 

5.2.1 REMOVE Engine sump fill line cap. 

5.2.2 ATTACH the hand pump to a 55 gallon drum of SAE 40 lube oil 

and run a hose from the pump to the sump fill line. 

5.2.3 FILL the engine sump using the hand pump. 

. -.:-- ~. -·-=~ .. .. ·: ... . --;· :..::::::·".·~-:-~=~-~ .. ;.:-::. ~~- -' . 

-_···:r. 

. \. . ~ _, 



·' ... ,. . . 
. .. . . 

... ~ -­.. -·· -

• 

5.2.4 

2104-6.2 
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While filling periodically check sump level, using dip stick 
> 

gauge. 

5.2. 5 When sump level is at FULL mark ! 1/4 inch on dipstick gauge 

... . 

5.2. 6 

5.2.7 

5.2.8 

5.2.8.1 

5.2.8.2 

while operating. or at the punch mark ! 1/4 inch while shutdown • 

stop filling the s~p • 

REMOVE hose and replace fill line cap. 

ENSURE DF-V39A(B) 1s open • . 

If the lube system 1s being filled following oil change-out: 

Remove lower crankcase compontent cover marked IC. 

RUN the pre-lube pump to fill system piping. When lube oil is 

observed at the lower crankcase compartment lC. Stop the 

prelube p1111p. 

5.2.9 INSTALL cover removed in Step 5.2.8. 

: . ·.· 

. . -. 
~ . .. . - .. - -- . ':,.. . . _ ,.. .. 

-: : . --... - -.: __ ·.:~·-·· . ··---;.=. _:,:._ - -

47.0 . , . 
... . . - -.. --· .. --­, ... 



. . . 

·• 

.. ' .. 

' •• f . .. 

. 
ATTACtt1ENT IV 

.,. 
Fuel Oil Tank Fill Procedure 

5.0 FUEL OIL SYSTEM 

Upon satisfactory completion initial each step. 

.. -..... 
2104-6.2 
Revision 9 
03/14/7.9 

5.0.1 Thts procedure provides instructions for filling DF-T-2A/B 

. .:--' 

. .:~..r .... : 
.... ,.,4 -.. ""' 

~ 

• . ,J-.... · ..... , .• 
' .... •. 

- . . from ~ sources i (.1) ~ec:t1on ~-1. from Unit 1 storage ta~k ~·: ::-~'- ; 
-~- .. . . . . .. - ... t.~; : •. · : ... ~·' 

, using DF-P-3. .And (2)· Section 5.2 from fuP.l oil tank truck by-passing . . 
''• • .. , ... • .. . .. !.c.. .. 

·.: DF-P-3. If section .. 5.l. is used. :inform Un1t-1 shift fo~n · · .... · , . 
that Unit 2 will be using fuel from FO-T-1. 

5.1 Filling Diesel Generator Fuel Storage Tanks using OF-P-3. 

5.1.1 . Check The Foll~ag Valves ClOSED. 

5.1.2 

. . 

OF-V60 

DF-V63 

Check tbe foll~ng valves OPEN 
.. • • .. ..... t 

DF-V61 FO-V2 (Untt .l FO-T-1 outlet) 

OF-V62 

. OF-V64 

.. 
.... 

5.1.3 OPEN OF-V2S 

.. : .. 
..... ' . 

.... 
. ·. . 

<; •• 

5.1.4 ~ Df-VlOA (B) inlet v~ave to tanks, DF-T-ZA(B) to be filled. 

5.1.5 Start DF-P-3. Diesel fill pump. 

5.1.6 Fill DF-T-2A(B). Ensure that both tanks contain at least . 
19,000 gallons (T.S. 3.8.1.1.b.2) 

5.1.7 Stop pump DF-P-3 prior to overflowing tanks; ClOSE DF-lOA(B). 

DF-V25. DF-V62 and DF-V64. 

- . - __ ,_ . ... _ _ .. 
-· - .. _._ .... . -· -- - ·---- . .... _ 

. -- . - . .. ~ _··:-:.:-... ~:..~~~~~~ ~ -~~~.:·: : _: 
- 48.0 

-... - --.. -· 

. . ~ 

· .. • ...• ::;.3 

. . .:.:...:: 

·-
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5.2 Filling Diesel Gener&tor Fuel Storage Tanks Using Fuel 011 Truck. 

5.2.1 Connect hose from fuel oil tank to fill connection upstream of 

DF-V60 

5.2.2 

-.. 

CLOSE the following valves 

' DF-V61 

· .. ·· ' DF-V62 
~ . . . 

5.2.3 

DF-V64 . . 
.· 
.. 

~ I •• 

OPEN the following valves 

DF-V60 

DF-V63 

DF-V25 . -

. . 
• r , ~ ... - . 

· ... 

5.2.4 ~ DF-VlOA(B) inlet. valve to tanks, DF-T-2A(B), to be filled. 
I 

5.2.5 Start tank truck pump. 

5.2.6 Ffll DF-T-2A(B), Ensure that both tanks contain at least 19,000 

gallons (T.S.3.8.1.1.b.2) 

5.2".7 Stop tank truck pump prfor to overflowing tanks, 

~ DF-VlOA(B) and DF-V25. 

5.2.8 ~ the following valves. 

DF-V60 

DF-F63 

5.2.9 OPEN the following valves 

DF-V61 

5.3 F111 Day Tank, DF-T-2A (B). 

5.3.1 PLACE the control switch for OF-P-tA (lC) or 18(10) On Panel 

26 (29) to MANUAL. 

5.3.2 As tank is ffllfng OBSERVE DF-LI 797 (793) located on the top 

of the tank. 

·' . . ~ 

.. ~. 

·• . 

• . ...... ' . r . ~· .. · . .. ; 
. ·: , . -: 
.:·; . .. ~ ... 

.. 
'- .. ,. ·:. 

, . . : 

. .. 

.. . 

. -· .: . .:~ .•. : . :~;~. ~-~; . -:-;_-.---:.:._ ::.~:==- . - . .. · . 
. 

- ···: ; . - :. -::-~- :- ":?.: • 7 

. . .. ---. · .. ... 
· - -· - - .. 4. --· 49.0 

. -
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,. . .: ·• 

. . 

.~· .. · 

•. . -- ..... :...~ .. 
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5:3.3 · When the level gauge indicates full (550 gallons PLACE the 
.; 

.,, 
:. 

control switch for the operating pumps to .OFF or AUTO as 

.:·~·· ·required. 
# •• -·· .. :. . .. . ~ . 

. ~ ·. :. NOTE: ·oF-T-lA(B) must contain greater than 500 gallons per -... ··· .. · -
. ~ . .. . 
• t · -:· ....... - :-:·.. Tech Spec. 3.8.1.1 . b.1 

# - .. • • 4 •• • • •• · ,, 

S.4 ··Fill DieseT~nerator. Fuel Storage Tanks (DF-T-2A/B) during max. 
.' ... .. 

. Probabl~ flood. 
. ... : . 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

. . .. _. 
ATTACH a hose to the fuel oil fill connection and run it up 

. . 
to the top of the Fuel Handling Building. 

MAKE necessary arrangement to have fuel oil delivered to the 
. . 

roof of the FH Bufldfng vfa helicopters. 

REMOVE t~e air ventil~tfon gf11s (but not the ffre dampers) in 

the afr ducts between the Storage Tank Room and the Diesel 

Room. ·-
: .• .. . ~·./ 

Fill per section 5.1. .· 
: "' .. . 

...... . .. 

. . • 

.. - . 

. . .... ··- . : ... ~--:..-- "' -.-.-.......:..--- ....... ·--t-·--· .. ... -.... .. -. . ·.: .. 
· ~-~. ~A·:~:;;-~.:~ . ... ~~~~.' ~- ,_~_;.~ ·:..:_::_~·-. -~50! ; 0. . . . - .,. ---, .... - - · .... ,..- .. - .. .. .. :.. .. __ -. o•,. I .- - __ , 
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EMERGENCY DIESEL GENERATOR A (B) DATA SHEET 

Section Description of Required QJ~a . 
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1.0 ENGINE DATA - ENGINE MOUNTED INSTRUMENT PANEL- Record Following 

~ta After One Half Hour of Engine Operation and then Hourly 

. 
lube Oil Pressure 

Jacket Coolant Temperature 

. ··- Starting Air Pressure No. 1 
. . · 

Normal Range 

M __j)Si 25-35 psi 

°F 170-185°F ·-
~sf 200-250 psf 

_JJsf . 200-250 psi 

...... • .. .. .. .. ·~ 

.. . 
. ... 

. ·, ~·~· -: ·t 
• • ':i .. .., 

.•. ... ' Starting Air Pressure No. 2 

Scavenging Air Pressure 

.Jacket Coolant Pressure 

Crankcase Vacuum 

__j)Sf ~8 psi at full load 

Fuel 011 Pressur~ 

Black Hand (B.H) to Filter 

Red Hand (R~H) to Engine 

Black Hand (B.H.) to Strainer 

Red. Hand (R. H) to Pump 

Pyron:eter 
Position Function 

1 CYl 11 Exh. Temp. 

2 CYl 12 Exh. Temp. 

3 CYl 13 Exh. Temp 

4 CYl 14 Exh. Temp. 

5 CYl 15 Exh. Temp. 

6 CYl 16 Exh. Temp 

7 CVl 17 Exh. Temp. 

8 CYl 18 Exh. Temp 

- . • ~ • 0 • 

._JJsf 30-40 psi 

______ in. H20 0.4-4• H20 

___JSi . 
. { ~P < 10 psi 

__psi 

• · __j)Sf 
{ A P < 4 pst 

. . - __j)Sf 

_oF 

°F l100°F max 

_°F 1000°F nonnal 

_°F < 250°F variation 

______ °F between cylinders 

-
OF . c ' 

... ·(-~l \ 1 \ 

. . • 
·-

- .. 
0 -: , • - .. - t# • • - ~-· .. - -· . :; • *:" - ·-- • 

: _-, .-eGuil. 0\\\~\~~~ 
. : -

:.- .· : , : ... ·:::.::.: . ..:.:-~ ~ ~;·:;_ :.~ ;_·- -~ .. .:.:- .. . ·:-... ---~ 
-·: .,__-- --·: . :-.- . 51.0 
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10 

·n . 

. : . 

•. 

. ... .. . . 

CY1 19 Exh. Temp 

CY1 110 Ext. Temp 

CY1 111 Ext. Temp. 

CYl 112 Ext. Temp. 

T'charger Inl.et Gov Side 

T'charger Inlet opp Gov 
Side 

Combined Exhaust 

_oF 

_oF 

_oF 

_oF' 

_oF 

_oF 

_oF 

Engine hours (after engine has stopped) HR . ----
LubL..Oil Temperature (outlet from 
engine) • 

NA . .. 
NA 

NA ' ... 

2104-6.2 
Revision 9 
03/14/79 

: ll 
. . 

··:i 
• J 

., .... ' .. 
· .. · :If • -.,• .. 

.. .... 
~· ·-

Stator Temperature 

Bearing Temperature 

_ 0c < 100°C 

____ 0c < as0c 

. -

.·. 

1.. ' ' • • -l \ l L 
.. "''· .- .. 

.. ·-... . --.'.!::_· - - - ·:· - -t' -

.. . 
~ ; f ' . 

·. 

. ·-.. ... 
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A. 

B. 

c. 

.. 
ATIACHHENT V 

G2-1E2 (G22-2E2) Closing Procedure .- . 

2104-6.2 . 
Rev1s1or. 9 . . 
03/14/7tJ 

Insert the manual spring charging lever (hockey stick} 'in the manual . ·- ., . . 
·~, 

· .. · .. : •. ·~ 
· ratchet lever slot that projects through the slot on the front panel of · 

••• ·. . . . • • . . • . . • • •1;1 

: the breaker to the left of the coil ~rked ML1ft to Trip" . (see figures) 
o . : I • • • '" •" "'•~ 

CHARGE the spring by using downwa~d strokes on the spring charging lever .. 
' 

· · u~t11 a "click" 1s heard. _A few strokes will be required and do not ... _ .. ,~ 
1 

: ... !'.. :. r- : ' -. - .. • ••• .. 

attempt to charge any_1urther after the click i s heard. · · -: 
~· 

CLOSE the. ·breaker by· lf~tf.ng the sp~ing release trigger plunger marked 

-".Lfft to CloseM • . (see figures). 

,.. 
. .. 
:-;.~ 

. ... :· ·: .. /'~ 
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