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ransparencies and Overhead Prolector
Ury Erase Board and Markers

EVALUATION

written or Oral Exam in conjunction with other Lesson Plans

REMARKS

Ferformance-based instructional unita (IUs) are attached to the
(880N plan as student handouts. After the lecturs instruction
shouid be provided for the attached instructional units., The
instructor should be available tO answer questions that Ray arise
concerning the IU saterial. After instruction on the IU, the
student will perforas, simulate, coserve or discuss (a8 identified
On the cluster signoff criteria list) the task covered in the
instructional untt (n the pPresence of an esvaluator.

FOR {NFORAATION GNLY

MASTER COPY




. PURPOSE STATEMENT:

FON COMPLETION OF THIB LEBBON, THE STUDENT WILL WAVE THOBE KNOWLEDGES
IRED FOR —y ;

ALLY REQUIRED ¥ ENCY DIESEL GENERATOR

THE PERFORMANCE OF EME

OF OBJECTIVES:

atate the purpose of the SMergency diesel gensrators,

Uraw a simple one-iine diagram of ESF bus 1AA02 (or 1BAOY)
ICating normal and alternate supplies.

List the four cycles of a four-cycle diess) engine, and state
what occurs on sach.

viven drawings of a basic diese) engine, i1oentify the following
internal components:

Cylinders
Fistons and pins
Lranksha+t
Lamshaft

Valves

the sseraency diesel engine, states

Number of cylinders and arrangemgnt
RPN

HOrsapower rating

Number of engines per unit

Given drawings of a DBRV-146 diesel engine, identify the following
components

Generator

Cenerator bearing piliow block
Exciter (brushes)

Flywhes!

JW standpipe

Turbochargers

Combustion air coolers
Intake air inlet

Exhaust outlet

Jacke: water cooler

NSCW inlet/exit connectinng
Crankcase vacuum far
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Oll Systen
S$tart systems
be 1l Systenm
acket water systus
ombustion ailr supply and exhaust systes
rankcase ventilation systes
Viesel engine control system
enerator control system

the emergency diesel generator, state:

voitage rating

KVR rat g

Lontinuous rating in kilowat's
verioad rating In kilowatts per time

Hert: rating

Number of poles

bom

State the functions of the safety RRQuencer as related to the
eEmRrgency diesel generators,

State the location from which the generator can be paralleled,

1

List the personal protective squipment necessary for monitoring
& running diese!l generato
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PLANT VOGTLE PROCEDURES)

TECHNICAL SPECIFICATIONS:

= 3.8.1 ELECTRICAL POWER SYSTEM, AC SOURCES
VOGTLE TRAINING TEXT, CHAPTER 14C, VEGP
STANDBY (EMERGENCY) DIESEL GENERATOR

PLANT MANUAL, CHAPTER 23, REV 0

PLIDS, LOGICS AND OTHER DRAWINGS

PIPING AND INSTRUMENT DIAGRAMS:

IX4DB170~1 (REV 21)
1X4DB170~2 (REV 21)

VENDOR DRAWINGS:

AX4AKO1-27 (LUBE OIL)
AX4AKO1~26 (JACKET WATER)
AX4AKO1~29 (BTARYING AIR)
AX4AKOL~28 (FUEL OIL)

CONTROL LOGIC DIAGRAMS)

1XSDN1O7~1 (D& FUEL OIL SYSTEM)
IXSDN107=2 (D6 UNIT ENGINE)
IXSDN1O7+3 (BENERATOR)

ELEMENTARY DIAGRAMS:

1X3D~BH-603C (REV 2)
1X3D-BH-BO3D (REV 1)
1X3D-BH-GO3E (REV 2)
1X3D-BH-GO3F (REV 2)
1X3D-BH~GO36 (REV 1)
1X3D-BH~-6O3M (REV 3)
1X3D-BH-GO3I (REV 2)
1X3D-BH-603J (REV 3)

ONE LINE DIAGRAMS)

LX3D-AA-AOIA (REV 12)
1X3D-AA-KOL1A (REV 7)

13145 DIESEL GENERATOR (REV 8).

13146 DIESEL GENERATOR FUEL OIL TRANSFER SYSTEM (REV 1)
14980 DIESEL GENERATOR QOPERABILITY TEST

13427 4160 VAC 1E ELECTRICAL DISTRIBUTION SYSTEM

17035 ANNUNCIATOR RESPONSE PROCEDURES (REV 3)

17038 ANNUNCIATOR RESPONSE PROCEDURES (REV 3)
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STUDENT HANDOUT
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1201=C~001 EME RGENCY
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|

UNAVAILABILITY OF EMERGENCY
AND BRE Ak ER UNAVAILABRIL I1TY
DIESEL GENERATOR FAILURES
SYSTEM INTERDEPENDENC Y OVERSIGHTS RESULT IN L(
REDUNDANT SAF EGUARDS ¥ UNCTIONS
FARTIAL LOBS OF AC POWER AND DIESEL
DEGRADATION

OPERATION EMERGENC Y
GRID HIEM voL TAGE
CONTRIBUTE

FOWER CAUSED BY DIESEL

)88 OF

BENERATOR
f2e DIESEL BENERATORS

AND UNDERVOL TAGE TRIP RELAYS
TO ED6 OUTPUT BREAKER LOCKOUT

PORT-RELATED TO OPERABILITY
EMERGENCY DIESEL GENERATORS
URED BY TRANSAMER 'CA DELAVAL, INC. (NOT
OAP ACTION ITEN, BUT A TRAINING COMMITMENT)

AND RELIABILITY QF
MANUFACT
AN

NITS)

LESSON OBJECTIVES

NORMAL, ALTERNATE AND STANDBY
4160V 1E SWOR

CROSS SECTION OF Ry-
DIAGRAM OF WORKING P
D6 SYSTEM SIMNPLIFIED
EDG SIDEVIEW

EDG TOPVIEW

QUTLINE OF 8« 1DBASE

PUMER TO

16~4 DIESEL ENG INE
RINCIPLE

8

DIEBEL GENERATORS BENERAL OVERVIEW




Il. LESSON OUTLINE !

esCribes the reasons for having
CLENR. Qenerators »t Flant Qrtie along
Frmation about the engine, and a
f the Ciesel auniiiary systen

ctives

OS8R and design basis
Furpose

The smergency diesn) generators provide standu,
NKILe power required by the class 1E AL power
Systems in the event of & loss of preferred
POWEr sources for powering the essential loads
NBCESSary 1o sately shutdown the resctor under
any operating and accident conditions

Diesel generator -~ System 2403
osel engine

benerator

Fusl systems

Engine auxiliary systems
The internal combustion diesel engine
Provides the motive force to drive the
generator

4160V Clase 1E Bus supplies:

. 4160V switchgear 1AA02 (Control Bidg)
Train A

1) Normal (preferred) supply ‘rom
"Y'winding of Reserve Aux Transformer
INXRA, Breaker Llosed

Alternate supply available from *vy*
winding of Reserve Aux Transéorser
INXRB. No breaker in cubicle. Would
USE NOrmal breaker, moved from cubicle
Sy but only under acsinistrative
tontrols

Btandby (onsite
diesel Qenerator

Emergency
Train A,

Jbiective |

NOTE: “"Standby
Power System",
Syst 1821, is
supprliied 4160V by
Syst 2403

RATS step down

230 KV from offsi‘e
sources to 13.8 Ky
(X winding) and
4,16 KV (Y winding)

Show
NL=TP=1 12t
UD_}"Cllv.




Il. LESSON OUTLINE:

N

Normal (preferred) supply from "y
winging of Reserve Aux Transiormer,
INXREB, breaker closed

‘ Alternate supply avallable from "y
winding of Reserve Aux Transéormer
INXRA, no breaker in cubicle under
administrative controls

Standby (onsite) supplyt Emergency
dJiesel generator Unit 1, Train B,
Breaker racked in, open

Satety Design Bases

The diesel generator systems shall be
aesigned to supply power to operate the
Satety-related equipment to effect a safe
shutdown of the reactor in the event
Offsite power supply is unavalilable

Each diesel generator shall be sized to
meet the power requirements of one train of
safety related squipment. Each diesel
generator shall have (ts own independent
iyaricating, air intake and exhaust,
cooling water, air st rt, fuel oil day tank
and storage tank systems

Each fuel oil Storage tank shall be sized
for seven days’ operation to seet the
engineered safety feature load plus an
additional amount for periodic testing of
the diesel generator (ANSI N19%)

Two full capacity transfer pumps shall be
provided on sach fuel o1l storege tank for
regundancy. Each pump's capacity shall be
R1I0d O & minimum of three times the
faximua diesel engine consumption

The diesel generator systems shall be
Capable of accompl.shing ite function in
the svent of a single failure of any
active component

The diesel generator arg fuel otl storage
facilitios shall be provided with tire,
missile, seismic anc tormado protection

Commi tment
FSARG 430,1
Include design
basis in training

Read to class
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NOTES

B, General Overview

1. Basic Internal Components

f.

Cvlinder

Chamber for the moving piston of an engine
1) Our engine has 146 cylinders

Piston

Moved back and forth in cylinder to
increase and decresse volume of cylinder

Pin
Transmite forces between piston and rod
Crankshatt

Turns the up-and~down motion of the piston
to rotary motion

1) Flywhesl attached to crankshaft
2) Flywhes! (and crankshaft)

Rotate clockwise when you face the
flywhes!l

Camshatt
Driven by a crankshaft via gears

1) Lobes (eccentrics) cause up-and-down
sotion of tappets or pushrods

2) Open intake and exhaust valves
3) Operates fusl injection pumps
Valves

1) Two intake valves/cylinder

2)  Two exhaust valves/cylinder

3) Closed by springs

4) Opened by pushrod and rockers

2. Basis Four-stroke cycle Diesel Engine

NL=TP=11201~00%
Objective 4
(identify)

Bore 17V,
stroke 21"

Objective 3
NL=TP=11201~004




Il. LESSON OUTLINE:

INOTES

(Preread SALK for
! 2

{Gual Book
Chapter

|

Intake valve shuts near bottom
stroke

ompression stroke

Cylinder SRAln0, air compressed as
piston rises

Alr temperature increases under
COmpression

Fuel injected near top of stroke.
Fuel ignites from high temperature

Fower stroke

1) Heatr of combustion expands Qases,
Oivv’&'“‘q piston Jownward

Exhaust valve opens nesr bottos of
POwer stroke

Exhaust stroke

Piston moves upward, pushing gases
from cylinder through exhaust valve

Alr intake valve opens near end of
exhaust stroke to aid in purging
Qones

Gas removal and air supply aided by End Objective 3
turbocharger

Emergency Diesel Generators at VEGP
4. Engine

V=16 cylinder arrangement Objective 8
450 rpa
9694 horsepower
Two engines per

Turbocharged
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Il LESSON OUTLINE

NOTES

é)

7)

8)

Aftercocled

Fuel injected directly into cylinder

Alr started

b, Generator

1)
2)
A

4)

9
6)
n

8)

4160 volte AC, 3 phase
12144 amperes
7000 KW continuous

7700 KW for two hours out of 24,
over)oad

8750 KVA
60 M2
Driven direct by engine, 450 rpa

16 poles

C. Component Description Overview

l. Basic Auxiliary Systes Purposes

&, Fuel O1] Systeas

1

Provides onsite storage and delivery
of fuel oil for approximately seven
days operation of the safety-related
loads as required under accident
congitions, assuming & loss of all
offaite power

b, Air Start Systes

1)

Provides a means of starting the
engine quickly after receipt of a
start signal by injecting stored
compressed air into the cylinders

€. Lube Oi]1 Bystes

1)

2)

Provides lubricating and cooling of
engine bearings and other components
during engine operation

Provides lube oil for prelubrication
and warming of engine bearings and

10

Ob jective 8

Components
described in detail
in later lesson
plans

Objective 7 begins

NL=TP=11201-00%




wWater Systen

1088 enoug!
e operatio

Fraovides snoine warming wher ngir
n
.

I8 shutdown, to promote startir
Dustion air SUDPLlY and exhaust

Frovides filtered, compressed air
ftor combustion

Frovides means for removal of exhaust
progucts

¢ cuc
Crankcase Ventilation Systen

Removes funes and vapors from the
CrankCase, and provides partial vacuums

Dieswl Engine Control Systes

Provides means for starting, loading,
running and stopping the diesel
engine, and aliow for local operations
for maintenance purposes

Generator and Breaker Control

Provides means for controlling the
electrical output of the generator,
and protection for the generator End Objective 7

General functions of skid components

Objective &
Students identify
components from
Power to 4160V Class 1E when three drawings
connected

&) OGenerator

Generator bear‘ng pillow “lock NL=TP=11201-00¢,

(1) Supports generator shaét NL=-TP=11201~007,
bearing

Other end of generator shaft NL=TP=11201~00E

i 4

ri v”.‘.'.




Il. LESSON OUTLINE !

rrent fowr the

the Qenerator

Lywheel KReDS Ccrankshatt
turning between poOwer PUlLSES

W standpipe holds supply ¢
water for the engine cot
systen

ling

roochargers griven t exhaust
1

LOmpressed alr rOlf'Q
combustion ~ gne

Lombustion air coolers -~ remove
SOne heat OFf compression from
turbocharged air. Air density
increased
intake air inlet

One for each bank

Silences air sounds

intake air filter "upstairs"
sSupplies air to inlets

(4) Supplies air to turbocharger

Exhaust outlet

Une for esach bank

Pipes exhaust to exnaust
sllencer

(3) Exhaust is from turbocharger

outiet
Jacket water cooler

(1) Removes engine heat (heat
exchanger

NSCW removes heat from JW

nrnections on JW




H4

tliywhee!

end

VACUUM ON CrankcCase keeps

o1l seepage

interrelationsh

“ube 011

wWALEr system

Jacket water syst

NSLW system
The EDG will
NSCW 0 the

avalisbDile

’

The Jacket water
heat froms

minimized

‘

enm

o® 1noperable (4
JW cooler 1s not

SYStem removes

Combustion air supply, at the
afttercoclers

Engine jackets

Exhaust manti
Governor

(3)  Turbocharger

fold Jackets

internals

¥ "
VeRineralized water

Makeup tc

Can transter fuel

Beiler FOS in u

circumstances

Jacket Water

il to the Aux

nuUsual

Starting air system

pply for engine
.'r’_&

systems, Lan

Lommi tment




Il. LESSON OUTLINE:

Provided power fro
generator =hen |

Dreaker 1s closed

L1 transter pumps

COMPressors and atter
tans (2 each

Jacket Water KW pump and
heater

Joe 01l KW pump and heater
Generator space heater
r

#
)

System, Class IE
DG field flashing
DG control purpose

Spec Considerations

uel 01l Day Tank minimuas volume

Fuel 01l Storage Tank minimum
vRolume

Fuel Di] Transfer Pump
Minimum starting air pressure

Many other reumatances can
Make & Ciesel generator inoperable
“ @#xamples

ches misaligned

Jtine operations Barring, rol




Il. LESSON OUTLINE !

gtr

o, Voltage

4 Alarms i1Cate sua
! metances
g ’ "l A4 g E""' mar
sOlated
f Ue mUst be notified immediately
1T YOU suspect problems affecting

Operabiiity

umentation and Control Iverview
ntrol Roos ontrols QEAP
8. nit/Parallel
| Jnit positiont normal configures
Qovernor and generator voltage
regulator to supply the 60V Claws IE
bus alone
Farallely configures governor and
reqQuiator to supply the 4160V Clase 1E
tas FPARALLEL to the RAT
b. Start P.B.
| Starts engine
<) Flashes generstor field
3 Local/remote sw in REMOTE
¢ Stop P.B.
/ Stops diesel engine
2) Trips DG breaker
3)  SBhuts down generator
&) Local/remote sw in REMOTE
d. Speed Control
1) Raisw P.B,, lower P.B,
2 If not paralleled, SPEED (and
frequency) would be changed
3 ¥ paralleled, LOAL

would be changed

control

-

“Oovereao

in later lessor

Presentatior
required
FEARQAZO
commitmant

"
vy
'
i

"

cetall
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Raise P.B.,

« Cingr

paralleled, voltage would

KVARS would change

2 pushbuttons

Mt A

OQCAL /REMUTE sw in REMOTE

CPERATION MODE switch

alarm to
Lecomes

A1l ows
Dresker

occur {f DG
inoperable

circuilt

Dreaker controls

Normal supply
Rlternate (no breaker)
DSLGEN breaker

Each tas sync switch key
Synchronization instr, and controls

Synch moade sel. sw. (MAN/AUTO)
Synchroscope, with two sync lights
Meters
1) DE ammeters

Phase A, B, C

DG voltmeter
Frequency meter (M)
Fower

9 Kvars

Ammeters, voltmeters
paralleling nort al

trequency

SQuUrca

maters for

RONnUNciator alarms
Diesel fuel o1l

gday tank

NL=LP~11201-

A

s o e —————

!

INOTES

None locally

Same as

1 )
i0Cal




Ill._LESSON OUTLINE:

@ from control
provisions locally
parallel DG
Diesel engine running
DG sync asode selector sw
Breaker sync awitch ON
UNnit naralle: switch to PARALLEL

voltage adjustea

Speed adjusted - sync scope slowly in
"Fast" direction

AUTC SYNC PERMISSIVE pressed at
1

o'clock

1
.
o

8) Breaker closes a: 1?2 c'clock

Local Cont:ols (QOverview) Presented as

FSAR Q 4301

Local Panels Commi tment

DG1A Generator Paneli PDG~1
D61A Engine Control Panely PDG-2

DGIP Generator Panel: PDG~3 More detail

later lessor
DG1B Engine Control Panel: PDG-4

Pneusatic Control Circuits
Alr from scarting air system
Regulated to &0 psig
Electric Control Circuits
&. 123VDC
~

ug..




UTLINE:

senerator Control Panels
Transfer Switeh (LOCAL/REMOTE)
REMOTE
[,,’

O control at Control Roon

~ Normal condition

DG room panels
not normal
DG inoperable - can not auto start
itage Regulator controls
-Gcal voltage control switch (AUTO)
Local voltage control switch (MANUAL)
AUTO/MANUAL pushbuttons
UNIT/PARALLEL switch
Engine gov. speed RAISE/LOWER
Speed control available in LOCAL mode
EXCITER Controls
1) Exciter shutdown P.B.
2) Field ¢lash P.B,
3) Exciter enable P.B.

Major PDG-2/PDG-4 Controls

More details in
later lesson
a. Start P.B,

LOCAL /REMOTE sw
Stop P.B,

LOCAL/REMOTE sw




Il LESSON OUTLINE:

Emergency Start
Breakglass

gency

pushbutton

DG will not restart unless EMERG
TRIP RESET pushed

Makes all trips available
Allows normal stop
Automatic Features (Overview)
DG Start Signals

14l
. !

N‘n
Remote (Control Room)
..ocal (DG Room)

Emergency ~ Manual

Breakglass

DG starts

Running in case needed to power 41460V
Class 1€ bus

Majority of DG trips dractivated
Emargency - Auto

Safety injection signal

DG start

Running in case needed to power 41460V
Class 1E bus

Majority of DG trips deactivated
Local /Remote switch

. :
Loss of Dffuite Power
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LOCAL/ REMOLE ewitll!

DG starts
DG breaker closes
~O0a0s sequence dack to bus

DG alone then supplying bus

Provision mode for testing - starting
the Jiesel generator

Sinulated LOPS, simulated SIAS, or
+OPS with SIAS

Diesel Start - breaker closure seguence

ty injection signal - both DGs

of voltage on associated bus, | DG starts/loads

2/4 detectors (P.T.s3) < 70% for
3/4 second

Degraded voltage: | DG starts/loads

2/4 detectors (PTe) < 88.5% voltage
for 20 seconds

Testing

Output breaker closure permissivest | Commi tment
SO0ER B8X,008

Bus undervoltage ( ‘4 detector)
RAT feeder breaker OPEN

Diese! at rated speed/voltage
NO bus faults

Breaker handswitch in AUTD

Situations which would prevent Auto DG
Dreaker clOsure when required

not start C red "running”
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and voltage
g" light

Breaker from RAT did not open
Breaker handswitcheg in MAN

Transfer control switches not in

room
Generator lockouts
Response of Operations to lockouts

LOCkouts and relay (to right of
generator controls)

B8&A trip

Trips breaker AND shuts down DG any
time

Caused by differentia: relay (Phans
t0 phase faultse)

B&B trip

Trips breaker and shuts down D6
(except S cond.)

Caused by:
Overcurrent on any phase
Overcurrnet on neutral transform
LOoss Of generator field
86C trip

= Trips DG breaker only if DG
operating parallel with RAT

- Engine continues to run

Caused by
Reverse power | End SOER B3,
Phase imbalance
Sequencer and Parall eling

FSAR Q,430.1
Sequencing | Conmitment




ll. LESSON OUTLINE:

Sequencer in Control Building
loss of offsite power
C'- ar t f"'.‘

Shed loads (also lockout preferred
source

Connect standby power source to 1E bus

Sequence loads on in a preprogrammed
gEequence to prevent overloading DG

y Injection

Power from RAT

Diesel starts, runs unloarad

SI wequencer loads required ecuipment

out, then 61, prior to 30.9%5 sec.

Blackout sequence stopped | D6 continues

to run
SI loads shed

Sequencer resets
S1 sequence begins
Blackout - 81 occurring after 30.9% sec.

S1 loads sequence on as required
FSAR 0.430.1

commitment
vsing simulator, demonstrate to

students:

4) DG response to 8!

DG response to LOSS OF OFFSITE
POMER

itarting from C.R.
Synchronizing and paralleling
“oading

Unlocading

Shutting
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LESSON OUTLINE:

Jiscuss what would be occurring
locally (indications) during the
above
Freview of _. Operations

Procedurs for diecsel generators: 13iVJ-1

Procedure for DG fuel o0il Transfer: 1314&-1

Observe no-smoking areas

Investigate strong fuel oil smelis in room

Make it & hadbit to check fire arotection
water) and detection before doing anything
in room

Note if ventilation appears norsal

ESF fans start and downstairs louvers open
when engine runs

NSCW ~ note when {n room:

a. Flow indications - west side, nde t to sw
cocler - slightly above mid-scale

NSCW pressure - on NSCW to JN cooler

Feel pipe for flow

Personal protective gear: reminder

Hardhat

b. Correct shoes

€. Looss sleeves dangerous

€. Hearing protection
8ound powered phones
= When at control panel
- Communicating with Control Roos
Earplugs or auéés
= When checking DG away from panel

®. LOoose jewelry, ringe can cause finger
amputations

Ob jective 1§
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. LES

Significant Operating Experience Report |Begin BUER 83,001

Industry Events

1
1
|
|Examples of LERs
|

|
i
|

Flant Hatch EDG engine bearing damage due

L0 1nadequate pre-lubrication associated with

DGs
Oresden 3 EDG start failure due to worn
Cyiinder and dirt in the Air Start Svstenm

Review of Reported Failure Data

40% failed/degraded mechanical components

Moisture/corrosion in the Air Start
System

Pre-lubrication
Lube o1l quality
42% Falled/degraded electrical I&C
1) Contacts
2) Relays
Cabinsts - seals

18% Personnel | 60% of which is

operator error
Testing conditions

&) Frequency
) Loading

€) Duration

Ofé-normal ORerating characteristics
3) Changing paraneters
VEGF Remedies
a. Operating procedures
©. Alr Drying System incorporated in design

C. Frequent inspection o+ a8ch and electrical
components

Frequent sampling ang analysis of jube oi}
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T — 1

Knowledoeable perscnnel preser
testing

v

S

~-h - e - 1 1 '.A
ignificance - operability of EDG
important tor safe plant shutdown
D88 Of off-site power
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LEOrgia Power
POWRN QEMEAL 1 IGM DEPARTMEN" \
VOGTLE ELECTRIC GENERATING PFLANT . .
TRAINING LESSON PLAN
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ROENCY DIESEL GENERATOR AUXILIARIES NUMBER

SIDE AREA OPERATOR REVI

1€
3
S TONE
~ S

T

-t

LINES:

Lecture with visual
MAT EL'} ‘ ;’,‘_ S
Lesson Flan
Slides and Slide Prolector

(ransparencies and Overhead Projector

Student Mandouts

Erase Board and Markers

REMARKS

Performance-based instructional unite (IUs) are attached to the
{esson plan as student handouts. After the lecture instruction
should be provided for the attached instructional units. The
instructor should be available to answer questions that may arise
concerning the IU material., After instruction on the U, the
student will perform, simulate, ocbserve OF Cisctuss (as identified
on the Cluster signoff criteria list) the task covered in the
instructional unit in the presence of an evaluator,

MASTER COPY




PURPOSE STATEMENT:

THE STUDENT WILL HAVE AN UNDERSTANDING OF THE
ILLOWING EMERGENCY DIESEL ENGINE AUXILIARY

WATER COOLING, COMBUSTION AIR SUPPLY AND

LIST OF OBJECTIVES:

the Alir Start Systen.

the following components as a minimum, and stating the function
of eachi

Make @ drawing of one train of the air start system, including

Compressor

Aftercooler

Air dryer

ALr receiver

Barring device supply

Rir supply to engine control panel

Al start solenoid velves (admission valves)
Alr start distributor

Alr supply manifolde (on engine)

Rir start valves (at cylinde:r heads)

Explain the theoretical erinciple behind the operation of the
alr aryers.

LISt the power supplies for the!

é. Air cospressors
O. Air deyers
C. Air start golenoid valves

State the start/stop permissives of the air compressor and
aftercooler tons.

List the diese! engine permissives associated with the Starting
Alr System, to include how depletion of the Alr Start System is
prevented during sultiple start seguances.

List the locutione in the diesel

tullding where Starting Air
System pressures can be read
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Describe the resp se of the Starting Alr System on receipt
a DG start signal (emergency or normal)

@ paints of the Starting Air System which can be "blown
L0 Check fOr or remove moisture,
State the condition indicated by a NOot rtarting air pip

Cyiinger.,

State the pump supplying lube oil when the emergency diesol
engine 1si

~ur r}hq

in standby

the functions of the Diesal Lubae Nil System, including
ngine components which are lubricated.

Oraw a sketch of the lube 0il keen warm circuit, including as
& minimum the following components:

Lube oll sump tank

Keep warm Neater

Ke8D warm suction isclation val:
Ke®p warm gump

Keep warm filter

KeeD warm strainer

Draw a sketch of the engine lube oil pump circuit, including as
4 minimum the tollowing componentsi

Pump suction foot valve
Engine L.0. pump

L.0. cooler

Duplex oil filter

Lube cil strainers
Pressure regulators

State the type and powsr supplies for the following lube otl
cosponentst

Main oll pump
Keep ware circulating oil pump
LUD® 01l keep warm heater

the lube oil cooler, state:
How cooled

Type of liquid on tube side
Type of liguid on shell side




!l._LIST OF OBJECTIVES

oLl sump, state:

tanks

Stop permissives Of the lube 0il keep warm pump.

-~
W/

temperature 1s controllied when the diesel
G0y,

-
4
tan

i
in s

i M

and when running.

Uil

diesel generator trips assocliated with the Lube
ncluding the setpoints.,

LISt the various methods by which lube oil sump level can be
ired.

the pressure (and delta P) instruments for the Diesel Lube

System which can be read in the diesel generator bullding.
possible problems an abnormal (HI/LOW) reading

State the reason that the turbochargers are prelubricated
& planned sngine run,
State huw and woere lube oil is added.
Stete how the diesal engine would respond toi

Failure of engine-driven main oi! pump

Inoperable iube oil keep warm pump

Inoperable lube 0l keep warm heater
State the function of the crankcase ventilation system.
State the causes and effects of NIgh Ccrankcase pressura.

Give the start/stop permissives of the crankcase fan.

State the diesel generator trip associated with the crankcase
ventilation system.

State which type of instrument is on the engine control pane!l

for the crankcase ventilat.on system, and how 1t 1s correctly
read.

State the functions of the Jacket Water Coaling Systiam,
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the Jacket cooling water,
Iinimus the ol | maj)or components, and
ICLION Of eac
Jacket water pump
JaCket water cooler
Thermostatic control valve
lacket water standpipe
Lube 01l cooler
Jacket water keep warm pump
Jacket water keep warm heater

18t the power supplies for the following:

Jacket water keep warm pump
Jacket water ksep warm heater

LIPt the start/ctop permissives for the Jacket water keep warnm
pump and heater.

List the dieseal generator trips associated with the Jacket Wate-
System,

List the teaperature, pressure, and level instrumentation of ths
Jacket Water System which can Le read in the diesal generator
room, State what an abnormal (HI1/LOW) reading indicates.

Descr'he how jacket water temperature is maintained during standby
and du «ng diesel engine running cperations.

Describe the purpose for which the following systems interface
With the smergency diesel generator system:

Demineralized water
NSCW

State the functions of the combustion air supply and exhaust
sysiteas.

State the principle of cperation of a turbocharger.

Maks a simple drawing of the combustion Alr supply #and sxhaust
system, including as a minimum:
Cycoil air intake filter

Alr intake silencers
Turbochargers (air supply blades)
Combustion air coclers
Combustion air supply dampers

Alr intake mani fold

Exhaust outlet manifolas
Turbochargers (exhaust blaczes
Exhaust muffler
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alr supply dampers

CylinCer temperature and the reason for that

- t».

intake manifolds,

ang Now

Ciples of operation of the cycoil
the 1mportance of

proper filter cil
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AXAAKC
AXAAKC

AX&AKD
FSAR:

AP Commitments:
Unavailability of energency power caused by diese!
and breaker unavailadbility
Diesel generator failures'
Syster interdependency oversights results in
redundant ¢ eqQuards functions
Fartial loss of AC power and diesel generator
degradation”
‘Operation of emergency diesel g#nerators

OMR 297 “Grid high voltage and undervoltage trip relays
contribute to EDG output breaker lockout"

NUREG 1216,000 "Safety evaluation report-related to operability
and reliability of emergency diesel generators
manufactured by Transamerica DeLaval Inc." (No* an
OAP action item, but a training commitment)

INSTRUCTIONAL UNITS:

NL=1U=11203~C~001 Respond to Emergency Diese! Generator Lube 0il

(SN

Systen Alarms
NL=IU=11203~C~002 Respond to Emergency Diesel Generator Jacket
Water System Alarms

TRANSPARENCIES)

NL=TP=11203-C~001 Starting Air System

NL=TP=11203-C~002 Starting Air System, One Circuit
NL=TP=11203~C-003 Air Compressor, Cutaway Front View
NL~TP=11203~C~004 Air Compressor, Cutaway Side View
NL=TP=11203-C~00% Air Dryer, Basic Flow Paths
NL=TP=11203~C~004 Train DSL GEN Air Start Sclenoid Valves
NL~TP=11203-C~007 ting Air Valve

NL=TP=11203-C~008 Air Start Distributor Lavout
NL=-TP=11203~C~009 Diesel Alarms Assoc., with Starting Air
NL=TP=11203~C=010 Lube Di] Keepwarm Syst. Basic Flowpath
NL=TP=-11203-C~011 Engine~Driven L.0U. Syst. Basic Flowpath
NL~-TP-11203-C~012 Outline of Aux Skid Base

NL=TP=11203-C~013 Alarms Associated with Lube 0il System
NL-TP=11203-C-014 Major Flowpaths. Jackast Water Syst.
NL=TP-11203-C~015 Alarms Associated with Jacket Wtr, Cooling Syst.
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_Il._LESSON OUTLINE:

INTRODUCT ION
This lesson describes the cperation of the engine~
related auxiliary systems of the diesel Qenerator,
Auxiliary systems to be presented include:

rankcase Ventilation
Jacket Water Cooling System
ombustion Air Supply and Exhaust System

The fuel oil system, which includes fuel oil transfer,
1§ COvered separately as one control of the engine and
generator

Start System

Furpose Have students refer

| to 1Y4DB170~1,
JiCk starting of the diesel | Rev 21
tart signal, by injecting |

nto the cvylinderse

Frovide means for au
pon receipt of a =
Nigh pressure air |

Functions Objective |

Starting Alr Supply - 2 circuits

Supply engine pneumatic control air
60 psi) to operate logic for angine
protective circuits

Alr for barring device

Rir for rolling engine
€. Alr for governor booster servomotor Governor oil
pressure low
inftially
NL=-TP=~11203~C

tudents must

able to draw

Components and Flowpaths
&. Compressors (2 per engine)

1) Two stage, reciprocating, three
cylinder, with intercoc'er between
low and high pressure stages,
Lubricated by constant-temp splash
system. Compressors are air-cocled,
and intercocler 1s forced-air cooled
Oy shaft mounted ¢an
76 scém, 250 ps
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NOTES

2)

3)

480V Electric motor and belt drive
INBI (Train A), INBO (Train B)

Function: Provide a method of re-
f1lling the starting air receiver,
and sized to refill its receiver from
minimum cranking pressure to 250 psig
within 30 minutes

b. Aftercooler (2 per engine)

1
2)

3)

c. Air

1)

2)

3)

d. Air

1)

2)

3)

4)

9)

Alr-to-air hest exchanger
48OV electric motor drivese fanblade

Function: Femoves heat of compression
from high-pressure air being
discharged from the compressor

dryer (2 per engine)

Mechanical, refrigeration, 200 scém,
powered from 120V/240V DIST PN INYIi
(Tr. A) INYDL (Tr, B)

Runs continuously, independent of s&ir
COMpPressor

Functions Remove moisture from
compressed air discharged from
compressor

reaceivers (2)

Vertical, cylindrical, rated for
275 psig :
Function: Allow at least five
starting attempts consecutively
without compressor assistance

On normal starts, each attempt is five
seconds maximum

On emergency starts, starting air is
supplied until engine runs, or
<130 psig in receivers

Engine can still be started down to
about %0 psig (normal start)

11

Objective 4a

Objective 2a
-

Objective 2b

NL-TP-11203-C~00S%

Objective 4b
Similar to house
air conditioner

Objective 2¢

N jective 2d
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Barring device supply

Prneumatic device, used to turn the

engine by engaging into flywheel holes
and extending

Function of air supplyi To cause the
shatt of the barring device to move.
in response to the positioning of a
J-way air control valve

Alr supply (s filtered, supplied from
only one receiver, and normally
isolated

Alr supply to engine control panel (control
air)

Supplied from both receivers through
4 shuttlie val /e

Air pressure supplied at 250 peig,
regulated to 60 psig

Function of control air supplvyt ‘ Objective
Frovides medium to operate the
engine’s pneumatic control system

Alr start solencid valves ladmission
valves)

1} Four per engine, two per bank, | NL=TP~131203-C~006
each bank having an ‘A’ control power
and ‘B’ contro! power solenocid

when open, supply air to the air start
manifold

Function: Open on an engine start or
engine rol) signal to provide starting
air to the air manifold for each bank,
and close, when required, to conserve
Alr pressure

Alr start valves : Objective
cylinder

Open 4rom o
distritutors
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NOTES

b))

4)

Spring pressure (plus firing pressure)
to close

Function: CQOpen to supply starting air
to cylinders, from the two starting
air supply manifolds

i. Air start distributors (2)

1)
2)
3)

4)

Je Alr
1)

2)

3)

4)

One per bank, camshaft-driven
Lubricated by "oil spitter”

Alr supplied $o distributor from
starting air manifolds (one per bank)
when manifold is pressurized

Alr distributed from distributors ¢or
piloting open the starting air valves
for each cylinder in the correct
sequence

start supply manifold

One per engine bank

Located at engine heads, in front of
injector pumps

Functiont Distribute starting air
to the air start valve for each bank
tylinder, and to the air start
distributor for that bank, when the
alr start admission valve is open

If a cylinder's air start valve sticks
open, air start manifold qets very hot
= paint burning off and pring may
turn red, 1+ feeling manifold to
check for stuck-open air start valve
do not grasp with hand

4, lnltrua.ntatton, controls and permissives

&, Air compressors

1)

2}

Auto start at 2725 Peiy, decreasing
receiver pressure

Auto stop at 2%0 PSig, 1ncreasing
receiver pressure

Objective 2h

NL=TP-11203~C~008

Objective 2i

Objective 10

Objective 5
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low 011 ley

POowered in situation while INBI

INBQ) are de-energized

Attercooler fans

Auto start and stop when COMpressor
starts and stops

Not powered in S1 situation while
INBI (or INBO) de-energized

pu

rankcase heater must be energized at
least 24 hours prior to anticipated
start, so refrigerant will not
condense in crankcase

Not powered during SI situation while
INBI! (or INBO1) are de~energized

Recelvers

Fressure indicator on each receiver

start sclenold val ves

Normal start signals All four open | Ubjective B,
until engine reaches 200 rom ("engine

running” signal) but not for more than

5 seconds

Emergency start signalys All éour open Objective B,
until engine reaches 200 rpm, but i+

NO start occurred, will continue to

supply air until air pressure is

150 psig. Operator must determine

reason for tailure to start, and

correct it

Can supply air

With loss of ) power at
engine control panel oth engine
banks still get s Ly of starting

air. Some with loss o B" power
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Fressure instruments and alarms

Receiver pressure, each receiver,
QRUQ® at the recelver

Starting air pressure
eng. controi panel)

Starti r pressura
(@eng, 1trol panel

Lontrg¢ iF pressure (engine control
panel)

reiatec

NG "LOW PRESS CONTROL AIR"
annunciator, 535 psig decr.

LOW PP=SS STARTING AIR'
acer prest ‘e less than

DG "HIGH PRESS STARTING AIR"
annunciator, either header 260 pai
greater

DR "FAILED TO START' annunciator,
engine oid not reach 200 rpm within S
seconds of start signal

DG "SWITCH NOT IN AuTO" annunciator
&ir compressor or aftercocler switch | Plus several other
not in AUTO DG switches

Uperations
a. Checks made on rounds

Control and starting air Wank pressure
= control air, 58 - &2 peig

~ starting air, 225 - 250 peig

Alr compressor general inspection

Alr compressor power on

Alr receivers and dryers - blowdown . Note -~ May
until moisture free i indiv, verif
from Proc,
Rev i
00 Operability test
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NOTES

1)

2)

3)

31 day test, can bo more often

Depending on what month it is, an air
receiver is isolated for test start of
DG, then reopened

During the new DG run (or aftefwards),
each compressor is checked for auto-
starting, and checked for amount of
time required to recove “rca 150 to
250 psig. Must be 1/7 hou' ar less

€. Air dryers - principle of operatinn

1)

2)
3)

4)

Moist, compressed air, saturated with
water vapor, enters dryer

Precooled by outgoing refrigerated air

Further cooled at air-to-refrigerant
heat exchanger, Vapor in the cooled
air condensing to water droplets by

chilling

At separator, water droplets separate
to a drain trap

Cooled dry air travels to air-to-air
heat exchanger whers {t takes heat
from incoming air

d. Blowing down to remove moisture

1)

Flaces possibles

Receiver drains

After cooler drain traps
Dryer blowdown 3
2 Capped drain valves
Capped strainer drain

®. Abnormal conditions

1)

"Hot" starting air manifold after
start

a) Indicates stuck or leaking air
start valve for one or more
cylinders

b) Can get hot enough to burn paint
from pipe

16

Also a 184-day
test

Certain months,
neither wsolated

Proc. 14980-1

Objective 3
Principle of opera-
tions Chilling to
condense moisture
for removal

Individual verifi-
cation possibly
required, See
P&ID=170~1
Objective 9

Objective 10



Loss of control air (previously
discusseo

a) Engine can not be shut dc
normai. methods (f already

alr pressure
there is no supply of air ¢rom
imast one receiver, at 210 psig
greater, the diesel gencrato

is "inoperable

Must have the pressure and the
path must not be isclated

System

Furposes

Provide oil for lubricating and cooling of

engine and turbocharger bearings and other
components during engine cperation

b. Provide oil for prelubricating and warming
of engine bearings and other components
when engine is in standby

Functions
a. Engine running
Lubricate

Prevent metal - metal contact of
Dearings, ;0.7_4 and turbocharger Objective 12
oearings, by lube oil pumped from a | NOTE: Explain that
reservolir to the componenty some components,
qenerator’s such as
the bearing, and
Koodward gQovernor-
Remove heat, and t-ansfer it to the actuator, have thsir
Jacket water system when the engine | own oil systems, not
is operating ‘ pssoCisted with the
engine’'s lube
system

Cool

Clean
Remove contaminants from engine oil

Engine in standoy
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Prelubricate

The main lube header is pressurized
somewhat by an electric motor-driven
pump., Pearings are prelubricated,
Turbocharger bearings are not pre-

bricated while in standby, but a
p" flow is supplied.

lube 18 provided while i1
Possibility of hydraulic
cylinder 14 oil leakesd

18 warmed
sion heater

Frevents extreme viscosities on start,
and allows quick starts

A0an

Keep-warm 01l system has a filter and
strainer

Components and Flowpaths NL=TP=11203-C=010
Students must be
able to sketch for

Ob jective 13

Keep-warm circuit ¢flowpath
Lube oil sump tanks
= 2 interconrected reservoirs
Keep-warm heater

slectric immersion heater heats

lube oil., Thermostatically
controlled

Powered ¢iom MCC INBO (INBI ¢or B
Train)

Cbjsctive

Keep-warm suction i1solation vaive

Keep-warm pump

=

=~ runs when engine is in st Adby
- stons when engine starts




LESSONOUTLINE:  NoTes

4 iImp suction {00t valve

Buction pressurized by keep-warm
stystem when 1n standby

'O peig relief, protects suctior
piping between pump and 400t valve
uring engine "rock back", or
FEVErsing, Just when engine comes
to stop

cngine=griven main lube oil pump

S00 gpm
POSItive diw, lacement, rotary gear
ariven by engine gearset | Ubjective 15

- 4 !
& Fressure regulators |

Z in paralle)
requiate oil pressure to 55 peig |
= sensing line from main oil header |
= regulators receive part of pump
discharge, divert it to sump to
Raintain pressure (on main header)

9) Lube oil cooler (1 per engina)

= lube oil on shell side, 500 gpm 1 ObJjective 1&¢
being cool e '

L8 ]
»
Q

“ Jacket water 7 tube side, ase Objective 1é&b
cooling medium
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O micron particle retent

of Le swapped to standby
oupliex with engir running

ontinuous vent Lo lube oil sump
ube 01l strainer (one of a pair)

vasket-“type, stainlexs steel screen,
80 micron particle retention

heips prevent Jassirn, of particles
sthould 4 filter cartridge
deteriorate

instrumentatio, Controle, Permiseives
LUDe oll keep-warm pump

AUto starts when engine is stopped | Objective 18
Auto stops when engine 1s started.

NOt powered in 81 situation while

INB! (or INBO) are de-energ.ied

Pressure indicator at engine front
QauQe panel ormally ready gischarge
pressure. Can be aligned to show
SuCtion pressure

EeeD-warm heater

™
nermostat set

Heater de-energized \ keep-warm | Objective
pump stops, jlies Dy thermostat
1f keep-warm pump Aning
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tglassny

emall steady oil
while Iin standby

oy r saue
Pressure Qauge
front Qauge pane

$NOw U

@r temperatures to and fre¢

oolv e lozal, st cooler

O® Oll tempercture to and from lube
01l cooler local, at cooler!

filter (duplex main)

DIFF PRESS QIL FILTER" alarm
FS1) g
Did¢ pressur on engine contro)
pane!

Dif¢ pressur Qe at engine front
gauge panel

Pointer on linked 3-way valves
indicates wnic tilter of the duplex
18 in servic

Qil strainer

Vifé pressure gauge on e gine front
qauge panel




ll. LESSON OUTLINE:

.

rips engine at 195 psig turbocharger
Pressure except atter emergency
start

empersture slarms and engi
W TEMF BE (
W TEMP LUBE

HI TEMP LUBE 01

HI TEMP LUBF

Wi

HIGH TEMP LUBE OIL

tank
WEAB Objective 21
"PUSM TO REAL level indicator Not particularly
"Bubb i er tVoe, using supply o+ | dCCurate

control air, and ~eading its back

gressure

LOCAtES on engine control pane!
(PDG 2, PDG 4

NDipstick (ma
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Cated at

Rarest U

emperature

in standby, tempersture i control led
Dy thernostat setting of keep-warm
heater

when engine is running, temperature
ntrolled by Jacket water temoeraturs
WRLEN 18, In turn, controlled by JW
temperature control velve
ome have already
(4] ] been mentione
Listed together
iOW 1Ube 01l pressure on main lube ere
01l header, 30 psig biective
Fips UG regardliess of how started
LOW QIL FRESS SENSOR MALFLNCTION'
alarm 14 1/3 sensors nave
malfunctioned A second sensor mal
tunction can cause trip

‘v

4

TRIP, HIGH TEMP LUBE OIL" (200%F)

TRIF, LOW PRESS TURBO OIL" (1% peig)

TRIP, HIGH TEMP ENGINE BEARING'

(2287F) 1A related trig

After a low pressure turbo oil trip,

OF Nigh temperature trip, the engine
{8 prevented from normal restart for
YO0 seconds, Engine will still
emergency start

= The high engine bearing trip can not
be ress til maintenance personnel
replace ¢ fusible metal rods
which are part of the detection
system of the main bearings. The
D6 will still emergency start

~ After low t i1l pressure trip,
EMERGENC Y RESET pushbutton must
DE pressed ali0w & restart
attempt
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NOTES

[

1)

)

4)

5)

6)

« Checks made on rounds for lube oil systea

Lube o1l temp ~ IN pos. 19 on s
thermocouple readout, 140 ~ 1485°F
(temperature to engine)

Lube oi] temp - OUY pos. 30 on thermo-
touple readout, 140 « 1685°F
(temperature from engine)

DG lube oil sump level high or low

Lube o1l keep-warm pump pressure 30
to 50 pei

Lube oil keep-warm strainer
0 =« 20 peid

Lube oil keep-warm filter 0 = 20 psid

g, Adding oil to sump

1

2)

3

4)

Added to sump in accardance with
procedure 1314%-1

Can be added while running or shut-
down

Level should {ncrease 1" for esach
58 gal.

Added to dipstick connection on top
of sump

Using electric or hand=-driven pump

e. Prelubricating turbocharger

1

2)

A

4)

Turbocharger prelubricated prior to
planned run

One to tws minutes before enging

start, turbocharger orifice bypass
valve is opened, providing flow of
lube oil to turbocharger bearings

Bypasses the drip orifices

Bypass valve closed shortly after
engine start

From Proc 11882-1

Note Froc .214%-1
col&l fore 142~
1707F

Objective 24

N.=TP=11203-C~014
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Oass suppl
the keet

Lemperature

noperable
lure of cooling system - how
S attected

ngine temperatures rise, and
Of rise depends on load

Engine will trip, on a 1acket
trip, or poesibly lube oil
temperature high

Iinoperable keep-warm pumo

-~ tdetected low lube ofl temperature
dlarms

DG declared operable, and
MAINTENANCE MODE selected until

VS

Can De restored

pump

inoperable |ut 1l keep~: *m healer Objective

temperature drops below
S starter tO maintain
temperature ahove ¥




logged
ainer clogged

ERSUrQ reguiator s

il temperature

wOW turbocharger oil pressure on dual
QeuQe at engine control panel (left
woright) (oW pressure:

Lube oil i) clogged

Lube oil strainer clogged

Lube 01l pressure regulators fail
open

Engi agriven lube o0il pump mal-
functior

“Ow Jube o1l sump level

furbocharger prelube valve open
temperatures
High differential pressure on the b jective

lube 01l f1lter diff pressure gauge, 1X4DB1 70~
engine control panel

“e




Il._LESSON OUTLINE

pumg
Lter or strainer

a4l pressure ac

vice strainer
iND Gischarge pressure main

Some general causes as low header
pressure (&) above

FRED-warm pump discharge pressure Ob jec
1 X40B

ti
1Y
‘

LOWI POSSsiDIie pump failure., or hot

SNt strainer or filter piecking

System

Removes fumas and vapors from the crankcase
Functions

&, Remove vapors and fumes with ? electrically
driven fans

Maintain negetive crankcase pressure to
reduce oil soeras e

Relieve gases in event of a crankcase
explosion

“omponents and Flowpaths
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om the crankcase, wher
3 to expel vapors

Electric
jistril
SLOA

My

AR
NE(
wers oisc Jgh an oi!l separator

oeparated oi L f O Crankcase

rankcase ai JiscCharge to

wtside the

el ief doors
Relieve gases and pressure yhould a
CrankCase #xplosion occur inside the
engine

Relieves to DG room

Relief doore have ¢lane traps to help Un ledt si
keep flumes from escaping the engine engine or

towards wall, rather

Relief doors open at about 1| 1/2 peig than towar

de of

Yy FRllEVve

\

as M(

and reclose quickly to prevent entry control panels

0f fresh oxygen to the engine crank- | personnel
Cace

i1f not for the relies doors, the

®NQiNe side covers might blow ofé ir

& Cran‘case explosion, spreading fire
4, instrumentation, Controls and Fermissives

&. Manometer on engine control panel

1) Right »ide of manometer U-tube
connected to engine vacuum

Objiective

Read the top of the right and left

columns, erence in inches is the
reading

b. Alarm on Annur

DG TRIP

paths
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Il. LESSON

CASE Dressure

emergency started

y

Brmissives

PG starts
stops

when INBI

JONEereod

CAS® pressure, causes
eftects

perations

Lauses of ofé-n. mal manometer readings,
and effects on manometer or operations

Norma, readings, engine running,
tans in

4
ometers

vary m engine to
negative, about engine

inaded: less negative, about ~1.35'

e

to 2.0" H20 due to more Llowby

long term decrease in crankcase

vacuumt Ring and cylinc~ wear of

engine increased inles:: e of air

from leaks of air into the crenkcase
2) Engine running tans off

gy Wk

= Blight positive pressure, approx.,

* 172" to

- Effecte: possible leakage of oil
from engine overs, 1§ not snug

LO0%® valve vers or side covers
CaLuse vatc oe lower than normsal




lll._LESSON OUTLINE:

gine
ressure

f the engine had pped dus
1N Crankcase pressure sensor,
are not sure (f {1t was real
by 1% the liquid was ble
the manometer, it was reasl

ystem

JACket water systenm provides enou
engir CO0LiIng to allow continuous er
cperational ximum load

when the engine is shutdown, the jach
water systum provides ENgine warming
promote engine starting

ctions

Engine running, nro 8% cooling water

Lube oil, at ub ) cooler

Combustion al t £ combustion air
Coulers

Governor oil,
Turbochargers

Exheust jackets

Engine, th NoAinternal passages

Standpipe supports




Il._LESSON OUTLINE:

Ubjective

‘00 Capabiiity to bypass

et water around the jacket
cler, for temperature control

YRass at 152°F or less

low at 1707F for greater

inlet of valve receives 750 gpm of
W pump

acke’ water cooler
Funztiont Provides a means of
remaving heat from the engine when
the engine (w operating, transforring
heat to NSCW
Jacket water on shell side
3) NBCw on ‘ube side, flows continually
Jacket water standsipe

1) Functions:

= Allow for volumetric thanges due tc
temperature variations

= Provide nakeup water

Absord pump pressure variations




ESSON OUTLINE:

Furpose: Proside means
Neas from engine lube

aCkel water through tube side, at
200 ana

Functio

irculaete heated water from the
standpipe through the lube oil

Ui

cocler and engine comporents, while
the engine is in standby, to promote

engine starting
norizontal, centrifugal pump
S50 gal/min, %0 ¢t head
4) Powered ‘rom 480 VAC MCC INBI/INBO
Jacket water keep-warm heatlsr
7S KW {mmersion heater

Functioni

Heats the water which the Keep-warm
Pump circulates

Thermostatically
4) ABOVAC MCC INB1/INBO
umentation, controls, permissives
Jacket water keep-warm pump permissives

1) Stops when engine starts

Starts when engine atops

Object. ve

Objective

Objiective

T

T

TN

L

249




water temperat

temperature e«it

regardiess of how started
shutoown signal terminated after
abe 50 seconds, and engine can be
restarted 1 f problem was corrected
Jacket water Pressure low trip

Or Less JW pressure

" | g 4
Ay |

after normal start Alarms

emergency star?t
alarms

NL~TP=-1}

L

TEMP JACKET WATER

EMP JACKET WATER

HI TEMP JACKET WA(ER - *{N 17%%

n

WATER =« OUT 190%F

D6 TR EMP JACKET WATER
2/3 ¢

X temp, detectors
200°F
DG LOW FRESS ET WATER

8 pei ressure being supplied




ACKET WATER
vel A" below centerl
neace
WATLR Bl

sensors fa1l

ne and interg
nge

pressure,

At engine’s
auxiiiary

al functior e press or
disch press, normally aliyned to
Show disch Pressure

Ow Qischarge pressure indicated:

PLwn fallure

[ & Jmi not ru ,lr-"\
LOwW standpipe level
Dow 1stream break
~ Migh discharge pressure indicated:
Blocked discharge +lowpath

JW keep-warm pressure;, pump IN or O

At engine's front panel (Auxiliary
skid)

Oual function, suction or discharge
pressure, normally alighed to show
disch pressure

LOw discharge pressure indicated:

Pump failure

Pump not running
“OW standpit iavel
Downstream break

Suction isclation valve closed
e pressure indicated:

ved discharge {lowpath




ng can indicates
temperature control
Dypass
iven JW pump mal funct
088 Of or insufficient NSCW ¢
gine overload
Biofouling of NSCW side of Jac
water cooler

Wide rarge level instrumentetion, and
NArrow ievel instrumentation

LOw Invel indicated:
LOSS Of water leak or
open)

Water temperature low

High level indicated:
Temperature 1ncrease
LBAK 1Mt svstem (NBCW

Uperations
Engine normally

JW temperat . ®#1ng maintained by | Objective 37

Cycling or v JW KW heater, - (Partial

ontrolled ¢t ermostat set for 1%0"
water be)

» ! aten y JWH keep-warm




Il._LESSON OUTLINE:

tharm ple read
thermocouple raed

el water FRERD“wWarm pumg
gine fror

ninutes without
Demineralized

Frovidos makeup of water to
stangpipe

fanual makeup through normally
180iated val ves

whemistry Dept., treats jacket
CORLING water by addinpe chemicals to
control PH, copper corrosion and
ferrous corrosion

Engine running

Lhecks mode, and readings taken on
06 cperating log (1188%-C)

JW temperature is DRing maintalned

Oy thermostatic control valve, by~
PASSINng some flow around, and allowing
SOme flow through the JW ccoler, to
faintain JW temperature

”
“ 182°F and below, valve s tUuily by~
pasging
170°F and above, full ¢low throush
c

wvy
ool er
Combustion Air Supply and

poOse




Il._LESSON OUTLINE:

Lered,

Ompresslr

stion,

or each

ents andg ¥
a ] NL=TF

Dilective
take air 41
t tudents draw

; Eystem ¢lowpatt
emoves dust and ¢ NL=TP~11203

\ N v
1t anters engiy ‘

ocated or
ntake silencers

Miniaize DG

2 Yut‘v}."

furbochargers

P
{

Lombination griven turbine
centrifugal bl on common sha#ft

.
WO, one fc

Exhaust t

blower tc




. LESSON OUTLINE:

a L | Ower ‘ ’ ) ' v

L ¢ L

< Water ¢ ied ¢t ac st

¢ 1 t ated dDearing

noust alv iers int
@ 10Or sach bank

‘ acket water ling »

’ (r ’t\' Yol i\"
¢ Y gpm Jacket water ¢
v moustion air supply dampe
WO, One per cvlinder
‘ OsS® ONn engine tripe
ombustion air supply

RCtuated by ¢
attustors

Alr supplied

yiinger-t

to extend

Ciosing the dampers
Spring pressure opens
18 vented f‘rom actuato
f Rir Intake manifld
1} Dist-ibute combustion
®4Ch cylinder
2) Runs beneath "catwalks
9. Exhaust outlet manifolds

1) Exhaust gasses from ea

é) Collect i

to turbocharg

Turbochargers

exhausting fr

1) Turbine blade

er

»

SrrLooiers

A Ow
re
bank

tO 1r~late
(Smother)

YP® pneumatic

ectuators,

dampers when air
'

alr supply to

y SACHh dan'

€h Cylinder

and discharge

by gasses
ylinders




NL=LP=]1203~02~C

lll. LESSON OUTLINE:

NOTES

1« Exhaust silencer (muffler)
1) Upstairs in D6 building

2) Conducts heat and wxhaust products
out of bullding, plus minimizes DG
building noise

Instrumentation, Controls, Fermissives
8. No active controls (Start/Stop switches)

b. On engine trip, combustion air dampers
close, strangling air supply to engine

€. Shut repidly (less than about 1.% sec,)
on overspeed of engine

g, Bhut slowly »n other trips due to the path
that the control air must take

NOTE: Dampers shutting more quickly on over=-
speed is due to an engine-damaging nver-
speed Iincident at Grand Gulf, Slow
response of overspeed tripping devices,

plus improper recovery from governor
maintenance allowed the engine to overspeed
on & test start, Modification at VEGP
added a second overspeed vent valve to
ensure dampers close rapidiy on an over-
speed trip

®. fesociated DG trice ond alarms
1) LOW PRESS TURBD DIL - RIGMT
2) LOW PRESS TURBO OIL - LEFT
3) TRIP, LOW PRESS TURBOD OIL
4) Vibration trip - vibration sensor on
each turbocharger, plus two engine
vibration sensors
S)  Turbncharger associated trips will not
trip the DG i+ DG had been energency
started (SIS, or manual)
f. Local engine panel

1) Combustion air pressure

Overspeed trip
occurs at 517,95 rpm

From 1EN 84,007

Already covered with
lube oil information



Peratrio

Differe f pressures ca
iCate turbocharger problems

Pie Qigital reado
MmO ples 1-8, ieft bank cvl.
DCOUples 9«16, 1ght bank

mocouples 17, 18 turbocharcer
CH mxhaust tomperstures

ne

Principle of operation o4 turbocharger

Turbine receives exhaust, and spins

AN exhaust-driven turbine spine, so
coes its bearing-supported shatt

At other end of shatt, blower wheel
pulls fresh air iNy, pressurizes {t,
and discharges to an intercoo

Turbocharger pressurizes intake
manifold

Amount of air being pulled in depends
on flow 0f exha.et being discharged,
80 turbocharger spoed wilfl ‘ary with
load due to heat InCrease with load

Bcavenges exhaust from Cylinder after
exhaust stroke

Filles cylinder with air charge of high
gensity on intake stroke

Turbocharger

- "Drip" lut ] il kesp-wara
system, whil f f ¢ standby

UbJjuctive 40




IIl._LESSON OUTLINE:

ntil »

oy . "
!

NArm %y

gire:

cyiipder
18

1050°F ma

ylinders
strokes,

ricat r st v rote
#Ngine start 1“4 minutes
fter engine Started, bypasses
ifices, fronm e 01l keep
sten

be pre @0 Dy engine's
i Bumpe, pon start
g or ‘;."Q

water systen

0“,.‘,,;

iniet temperature limited

tiy read, so we use a
exhaust temperature limit of
ximum

CO0L silightly
angd cylinder

between
thermcouples

Will resd average temperatures, so
Cylinder temperature readings will be
{088 than the temperature of the
exhausts from the cylinders combined

May appre
testing

|
Each _cyli

ach 105

noer

C
)

' at 110%

(overloag)

ShoUld be within

t S0°F of average of all cylinders

Ntake 41)

Oil bath

= Alr flows

screen,
type 1
the oil
engine

~ Alr mixes with oi!

ter

alr

ang up
quid
throug

3

in distribution

Oil, du
cleanin

st, r

4

¢ pad,

Feservolr

1t

ar

operation

Claaner

thr ough

an outlet

plate

tiltered
C drain b

into f1lter through bug

venturiy -

{1t tube which forces

at top to

groplets at holes

Dy self-
ack to

o lect &
F.v“‘.f"
reanty = |3

to turbine

Objective 45

9
O

WRr

me»
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. LESSON OUTLINE:

NOTES

I,

2)

=~ Mist eliminator pad further removes
eil mist

Importance of proper oil level

= Level too high, could be from:
Water is reservoir :
Dust displacing oil level

= Low or no oil level
Dust enters engine cylinders and
Can cause premature wear

~ Blight siudge buildup in bottom of
reservoir a part of normal operation

d. Water in intake manifolos

1

2)

3)

4)

1)

é)

SUMMARY

Can damage engine head or cylinder,
1€ water also enters a cylinder,
causing cracks, leaks

Detected by 1/4" bleed line at bottom
ol each intake manifold

& lines total, "one at each engine
corner"

Provide tell-tale, in case there is
water intake manifold

Provide small but continual bl owdown
with engine running

Water leaks possible from turoocherger
or intercooler

A, Review Objective

B.  Answer Questions

42

Water is
incompressible
Objective 44
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Ve LYI0U-( 1 4 2 of 24
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

IMMEDIATE OPERATOR ACTIONS

NOTE

CSFSTs should be monitored for information only,

Function restoration procedures should NOT be
implemented,

Verify Reactor Trip: i Manually trip reactor.

® Reactor trip and bypass
breakers - OPEN,

® Neutron flux -
LOWERING,

Verify Turbine Trip: - Manually trin turbine.

« o All turbine stop
valves - SHUT,

Cheas




s lavyu=l 1

| 3ef 24

ACTION/EXPECTED RESPONSE

Check If RCS Is Isolated.
a. PRZR PORVs - SHUT.

b. Letdown orifice
isolation valves - SHUT.

e HV-8149A
e HV-8149B
e HV-8149C

¢. Letdown i{solation
valves - SHUT:

e LV-0459
e LV-0460

d. Excess letdown
isolation valves - SHUT.

e HV-8153
e HV-.8154

€. Reactor vessel head vent
isolation valves - SHUT:

e HV-8095A
e HV-8095B
HV-8096A
HV-8096B

.
.

f. RCS sample valves -
SHUT:

HV-3548
HV-3502
HV-3513
HV-3514
HV-3507
HV-3508

RESPONSE NOT OBTAINED

(2]

« IF PRZR pressure is less

than 2315 goig.
THEN manually shut PORVs.

« Manually shut valves.

. Manually shut valves.

« Manually shut valves.

. Manually shut valves.

. Manually shut valves.

O heay



ar LYLUUSL J 4 & of 24

3.

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
Verify AFW Flow - CREATER 4. Perform the following:
THAN 570 GPM,

a. Ensure TDAFW pump {s
running:

o HV-5106 - OPEN.
® HV-3009 - OPEN,
«OR-

HV-3019 - OPEN.

b. Ensure AFW throttle
valves - OPEN,

SUBSEQUENT OPERATOR ACTIONS

. NOTE

e 91001, EMERGENCY CLASSIFICATION AND IMPLEMENTING
PROCEDURE should be implemented at this time.

e If LOP sequencer has initiated, it may be necessary

tO reset sequencer by placing sequencer power switch

to OFF before normal incoming feeder breaker can %e
closed.

Try To Restore Power To
Any AC Emergency Bus:

a. Start diesel generator. a. Dispatch operator to
emergency start diesel
generator using the
emergency start break
glass station at the DG

Ynnol b 1n1tiut1n!A
3145, DIESEL GENERATORS.

LY



ACTION/EXPECTED RESPONSE RESPONSE NOT ORTA] NED

e ———— —————

Jally energize AC
bus of started DG

IF pus ¢~ NOT be
energized,
® DG output breaker - THEN manually trip diesel
SED. \

generator,

Initiare 13227, L60V AC
ELFC LCAL DISTRIBUTION
SYSTEM to energize at

le

ast one AC eliergenc
U8 using any qyaALd;.e
ower sup'uy.

¢ Either RAT via Normal
Incoming Feeder
Breaker if off site
power available.

@ Either diesel
generator.

@ Either RALU via
Emergency Incomi
Feeder Breaker
offsite power
available.
Check AC emer gency >+ GO to Step 6.
busses - AT LEAST ONE
ENERGIZED,

e X
"o

Uz
P in ef

-] (v
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IJN/EXPECTED RESPONSE RESPONSE NOT OBTAINED

permit manuas .oading of equipment on an AC
emergency

umps should be availah
$ AC emergency bus to

cooling.

o

llowing
.tches In The
n ;

" "y

2o B a4
" LY
e e

(

“ontainment

CCW pumps

ACCW punmps
MDAFW pumps
Containment fan

-heck AC Emergency Busses
status:

At least onv AC
emergency big -
ENERGIZEL.

a. Dispatch operator to
locally restore AC
emergency busses

WHEN one AC emergency bus
Pr—— .

18 energized,

THEN go to Step 24
Continue with Step 8

—————————— ———"




Ch

da,

(/EXPECTED RESPONSE

n valve
containment:

operator to
y hotwell level
positions:

MAKEUP 1V-4415B -

DUMP LV-4415A -

eck SC Starus:

MSIVes and their byprus
valves - SHUT.

MFIVs and BFIVs - SHUT,

A ———_—", So————————————r

OBTAINED

Shut COND MAKEUP LV

44

INLET ISO 1305-U&4-044

Shut COND DUMP LV-4415A

OUTLET ISO 1305-U4-

Manually shut valves.

IF valves can NOT be
manually shut,
THEN locally shut valves.

043

.




ACTION/EXPECTED RESPCNSE RESPONSE NOT OBTAINED

LAUTION

A fauited or ruptured SG that is lsolated shoul remain
solated Steam s'ﬁp y t

> the TDAFW pump must be
maintained from a: least one SG.

R —— . ———————————— ———————— s S ————— ——————

NOTE

only one valve at a
time.

s L . Check SGs Secondary
Pressure Boundaries:

¢ Check pressures in all ® Isolate faulted SQCs-
CSla
- ~'\.'6

¢ Shut the TDAFW
- @ NO SC PRESSURFE throttle valves un
LOWERING IN AN affected SG(sg).
UNCONTROLLED MANNER

® HV-5122 (sG¢ 1)

@ NO SG COMPLETELY @ HV-5125 (sg¢ 2)

DEPRESSURIZED. @ HV-5127 (s8¢ 1)

@ HV-5120 (sSG &)

© Shut TDAFW pump steam
supply valve from
affected SC
e HV-3009 (s¢ 1)
-OR -

@ HV-3019 (sc

N

Verify SG ARV shut

oL

LF SGC ARV NOT shut ,
THEN manually shut.

¢ Locally shut the
MDAFW throttle valves
on affected SG(s):

HV-3139 (sG 1)
HV-5132 (SG 2)
HV-3134 (SG
HV-5137 (SG

LR
—




ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINEL

€2 Q)

mwmwwm

0

4

Shut TDAFW steam suppl
valve from affected SC

e HV-3009
-OR -
e HV-3019 ¢

WHEN SG pressure is less
than 1160 psig,

THEN verify SG ARV shut
IF SG ARV NOT shut,

THEM manually shut.

Locally shut the MDAFW
throttle valves on
affected SG(sg):

HV-5139 (s8¢
HV-5132 (s¢
HV-5134 (SG
HV-5137 (SG




ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Narrow -ange le
;REATER THAN 52
N

vel - Maintain maximum
until narrow range
271 FOR ADVERS™ GREATER THAN 51 (27
NMT ADVERSE CNMT) in
one SG
AFW flow to IF narrow range le
narrow range any SC continues t
. between £ in an uncontrolled
FOR ADVERSE THEN isolate rupty

- “NY
and 50%.

s8Vel

-
-
o A
[ 4 - ¥

© Isolate AFW flow bv
shutting the TDAFW
throttle valves on
affected SG(s) .

HV-51
HV-51
HV-51
HV-512

-~

twnua;m
OO0

Shut TDAFW pump steam
supply valve from
affected SG:

e HV-3009
«OR-~
® HV-3019 (sC 2)

WHEN SC pressure less
than 1160 psig,

THEN verify SG ARV
shut .

IF SG ARV NOT shut ,
TREN manually shut.

Locally shut the MDAFW
throttle valves on
affected SG(s):

HV-5139 (SG
HV-5132 (SG
HV-5134 (SG
HV-5137 (SG

- Nt

£ LN »e
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ON/EXPLCTED RESPONSE \ESPONSE “0T OBTAINED

T Am 1 34
» LOocally




EXPEC TED RESPONSE

Anto the
than

THAN 51 [271 FOR ADVERSE CNMT] in at least one intact
SG f level cannot be raxntazhe“, SG
lepressurization should be stopped until level is
restored in at least sne SC.

@ SC NARROW range level should be maintained GREATER

rate
minimize

depressurized at a rapid
oL rne TDAFW pump) to

® PRZR level may be lozc and reacror vesgel upper
head voiding WAy occur due to depressurization of
the SGs. Depressurizatxon should not be stopped to
pPrevent these occurrences.

essurize Intact SGs To
S I

Check SC narrow range
levels - GREATER THAN
52 [271 FOR ADVERSE

CNM in at least one

Perform the following:

1) Ma ntain maximum TDAF
low until narrow :q:ge
‘evex GREATER THAN 51
(277 FCR ADVERSE CNMI
in at least one °G.

WHEN narrow range

CREATER THAN 53 {

FOR ADVERSE CNMT]

at least one SG,

THEN do Steps 16b,
and e.

Continue with Ste

operator to




EXPECTED RESPONSE

Check RCS cold leg
temperatures - GREATER
THAN 280°F [290°F FOR
ADVERSE CNMT

SV L

SG ARV
sures

Reactor Subcri

Yv

intermediate re~ge
channels - ZERO OR
NEGATIVE STARTUP RATE.

SoJrce range channels
ZERO OR NEGATIVE
STARTUP RATE.

RESPUNSE NOT OBTAINED

pressures lower
than 265 psig,
Step lée,

wirth Q
Wil

rfen
Step 1

S8 o

at

Control SG ARVs to stop SG
depressuiization and allow
RCS to heat up.




| VEGF

RESPONSE NOT OBTAINED

result
. |
manual

BEEN ACTUATED.

eT
-~ -

Containment . Manually actuate Phase A
ion Phase A -

IF salves do not shut,
THEN wanually or locallv
nuicator shut at least one valve at
‘FPELT FOR SI. each penetration.

Locally shut any open valve
a8 time permirts

ntairnment
lon lsolati

Marua;lv shut dampers and

“‘.ve"

7B indicatoyrs -

IF dampers can NO be
CURRECT FOR SI.

manuallv shut,
THEY locally shut dampers.

Check Containmert

Manually shut contajinment
Radiation - LESS THAN isolationm valves as
100 R/HR.

necessary,

IF valves can NOT be manually

e

shut,
THEN locally shut valves
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RESPONSE NOT OBTAINE

.
® DC power

Check status
auxiliary
system:

® BAST terperature
Breater than 78°F

ter ature less
IF temperatu ¢

than setpoint
THEN uispa'gh personnel
to reduce BAST bhoron
concentration.

Check status of spent
fuel cooling:

¢ Spent fuel pool
level annunciat
NOT ACTUATED.

IF actuated,

THEN dispatch p
to ininiate mak
the spent fuel
using 13719,

POCL COOLING AND
PURIFICATION SYST

Return to Step

s ——— et v—— A ————————————————
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EXPECTED RESPONCE RESPONSE NOT r8TA




‘PECTED RESPONSE

RESPONSE NOT

OBTAINED

placed on the energized
exceed the capacit

&

v
y

verify Following quipment 5. M ally or
Loaded On Energized AC uipment as
Emergency Bus appropria

ocedures.

17

® 48NV AC switchgear

¥ TRT T e
A 4 .

TRAIN A
LABO4
LABO3
LABLS
INBO 1

TRAIN A

<ABO&
2ABOS

23B06
2BBO?

JABLS 2BB16

2NBO1 2NB1(

-l (S

Essential 480V A~ loads

Battery chargers.
Instrumentation and
control,

Emergency lighting.
Communi zations.

3a tery rocm fans.
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ACTION/EXPECTED RESPONSE

rify NSCW Operatior

a. verify valve ali
OPEN

TRAIN B
HV-1807
HV-1809
HV-~1823
HV-18131
rify at

least two

NSCW pumps - RUNNING

Select Recovery Procedure
a. Check RCS subcooling
monitor indication -
GREATER THAN 24°F
(38°F FOR ATMVERSE CNMT).

-heck PRZR level -
GREATER THAN 972
[361 FOR ADVERSE CNMT ),

Check ECCS equipment -
HAS NOT ALIGNED FCR SI
INJECTION UPON AC POWER
RESTORATION.

d. Go to 19101-C. E£CA-0.1
LOSS OF ALL AC POWER
RECOVERY WITHOUT SI

REQUIRED,

RESPONSE NOT OBTAINED

art pumps

Go to 19102-C, ECA-0.:
LOSS OF ALL AC POWER
RECOVERY WITH SI REQUIRE]

ret b

Go to 19102-C, ECi«0.2
LOSS OF ALL AC PCWER
RECOVERY WITH 31 REQUIRED,

IF¥ ECCS equipment has
aligned to injection
phasge,

THEN go to 19102-C,
ETA-0.2 LOSS OF AC POWER
RECOVERY WITH SI REQUIRED.

END OF PROCEDURE TEXT




N ™

aneous Radiatie
DOP Actuatic

Control Power
Instrument Power
Instrument Power

[Instrument Power

Miscellaneous Sample §

RX Trip SWGR
HVAC Panel
SSPS
SWGR Control Power
SWGR Control Power
}.8 SWGR Control Power
Accumulator N2 Isolation

3.8

8 SWGR Cornitrol Power

,
«

s ———— ——— ——
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ATTACHMENT A (CONT'D)

!

Loads Which May Be

& AlLL

& Pump Discha
Instrument A
Blowdown 1I.
ccumulator
SDA Control
{SIVs, FW1Vs, BF1Vs

Isolation Devices

Blowdown Isolation MSIV NS

A, | 3 Aty

Actuation Control Power
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Letdown Isolation, Isolation Devices

Isclation Deviceg
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Sequencer

Control Power
SWCGR Instrument Power
SWGR Instrument Power
SWGR Instrument Power
SG ARV

Miscellaneous Sample & CNMT Isolation Valve
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Trip SWG
Tanel

CWGR
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Accunmulator N2 Isolation

13.8 SWGR Control Power

13.8 SWGR Control Power
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ATTACFMENT A

Loads Which

B Control Power

MSIVs, FWIVs,. VFIVs, PRT Vent
Primary Water Isolation

ces
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es

Charging Valve From QMCB

SG Blowdown Isolation, AFW Pump B Discharge
Valves, RHR Hx Qut Position Indication, DG
ESF Supply Fan, MFRV, BFRV, NSCW Acid Pump
Tarnlard

i80Lation
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ICTion lsolation

Instrumentation powered from 120V AC
1CY1A:

Level
Level
Level
Level
Level
Pressure
Prer csure

Tavg TI-432%

LI-461

PRZR Pressure FI1-457
RWST Level LI-9924A
Power Range NI NI-43B
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All instrument::;on listed above except SG 3
WR level and RCS Loop 3 Tavg have redundant
indications powered from LAY1A or 1BYIB.
These parameters for Loop 3 can be monitored
usine equivalent instrumentation powered fr
LAY1A or 1BYIB, SG ’ level can be obtained
from NR instruments and RCS Loop 3
temperature can be obtained from WR TC and/or
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DC SWGR Space Hesiers
HVAC Panel

Isclation Devices
Isolation Devices
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13.8 SWGR Control Power
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ATTACHMENT A (CONT'D)
Loads Which May Be She

s
f All AC

al .
ling selected
instrumentation powered
nel IDY1B {f "A'
batteries degrade,
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\
provig
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Devices,

RHR HL

Vital Instrumentat on Powered From 120V AC
Pnl 1DY1B;
NR Level
NR Level
NR Level
NR Level
WR Level
Pressure
Pressure
S Loop & Tavg
PRZR Pressure
Power Range NI
Source Range SUR
Intermediate Range SUR

SG
SG
SG
SG
SG
SG
SG
RC

All insiLrumentation listed above except SUR
SG 4 WR level and RCS Loop 4 Tavg have
redundant indications powered from lAY1A or
IBY1IB. These parameters for Loop 4 can be
monitored using equivalent inscrumentation
powered fvom LAYlIA or 1BY1B. SG 4 level can
te obtained from NR instruments and RCS Loop
4 temperature can be obtained from WR TC
and/or WR TH. Source Range instrument

powered frow 1AYlA and 1BYLR is availab
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