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REFERENCES:

1. Plant vogtle Procedures:

13145 "Diesel Generator"

13146 "“Diesel Generator Fuel 0Oil Transfer System”
14980 "Diesel Generator Operability Test"

13427 "4160 VAC 1E Electrical Distribution System"

17038, 17038, Annunciator Responee Procedures

2. Technical Specifications:
3.8.1 Electrical Power Systeme, AC sources

3. "Standby (Emergency) Diesel Generator," Vogtle Training Text
Chapter 16C

4. Plant Manual Chapter 23

S. VEGP Design Manual: System 1821 “"Standby Power System"
System 2403 "Diesel Generator Systems"

6. P&IDs, Logics, and other Drawings
Piping and Instrument Diagrams
1X4DB170~1
1X4DB170-2

Vendor Drawings

AX4AKO1~-27 {(Lube 0il)
AX4AKO1~-26 (Jacket Water)
AX4AKD1~-29 (Starting Air)
AX4AKO1-28 (Fuel Cil)

Control Logic Diagrams:
1XSDN107-1 (DG Fuel Oil System)
1XSDN107~2 (DG Unit Engine)
1XSDN107-3 .Generator)

| Elementary Diagrams
| 1X3D-BH-GOIC
1X3D~BH~-GO3D
1X3D~BH~-GO3R
1X3D-BH~-GO3P
1X3D-BH-.J3G
1X3D~BH-GO3H
1X3D~BH~GO3I
1X3D~BH-GO3J

One Line Diagrams
1X3D~AA-AQ1A
1X3D-AA-KO1A

| 7. Vendor Manuals
| AX4AKQ1-509

\ AX4AKO1-510

\
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I11. LESSON OUTLINE: NOTES

I. INTRODUCTION
A. Overview

1. This lesson describes the relationship of the
Emergency Diesel Generatore (EDG'e) with the
plant’'s offsite and cneite electrical systems,
and explains the purpose of the EDG's and the
purposes of the EDG's auxiliary eystems, and
introduces several major components of the
auxiliary systems

2. Present Objectives LO~TP=-11001-001
B. The lesson will be presented in the following Write on board
sequence:

1. General Overview

2. Four-etroke Diesel Engines

3. Gereral System Description

4. Diesel Gernerator Building Layout

. Engine Operation

6. System Interfaces

7. Technical Specifications

8. History of Problems with Diesel Engines
II. LESSON PRESENTATION

A. General Overview FSAR Q.430.1
Commitment
1. The emargency dissel generators provide
required Ly the
AC power systems in the event of a loss of
prefarred power sources, for powering the
*ssential loads nacessary to safely shut down
the reactor under any operating and accident
conditions

4. The EDG provides standby power to the
4160V Clase IE bueses during all loss of
offsite essential power conditions

. The EDG is ot designed to perform any main
generator power gensrator functions
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LO=LP~11001-06~C

11T LESSON GUTLINE: NOTES |
|
l
3. Explanation of electrical flowpaths between Objective 1
the 230 KV busees and the 4160 V class 1E L <TP-11001-002
switchgear: ‘

a. To Train *“A*

1) 230 KV busees, the source of offsite
power, via closed PCB's and
disconnecte switch

2) Switcher 11M1A (closed)

3) Reserve Aux. Traneformer 1INXRA
transforming 230 KV AC to 4160 VAC

4) 4160 V Swgr 1AAG2, normal supply
breaker closed

5) Alternate supply to 4160 V swgr 1AAO2
(from RAT INXRS8): no breaker in
compartment

b. To Train “B"

1) 230 KV busees, the source of offsite
power, via cloeed PCH's and disconnect
switch

2) Switches 11M1B (closed)

3) Reserve Aux. Transformer INXRB
transforming 230 KV AC to 4160 VAC

4) 4160 V swgr 1BA03, normal supply
breaker closed

1 §) Alternate supply to 4160 V Swgr 1BAO3
i (from RAY INXRA): no breaker in
compartment

B. 4-Stroke Diesel Engines:
| 1. Advantages over gasoline engines:
a. Diesel does not need electric spark
ignition, relies instead g heat of
compression (approx. 1000 F)

B. Puel oil burne at approx. 450°P, so is
less of & fire hazard from gasoline

€. Fuel oil can be stored longer
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I1I. LESSON OUTLINE: NOTES

d. Air/Fuel ratio varies o suit the load, ®so
more &conomy ie possible

2. Principlec of Diesel Operation
4. Operates on a 4-stroke principle LO-TP-11001-002
b, Air Intake Stroke
1) Intake valve open

2) Piston moves down, drawning air into
cylinder

3) 1Intake valve shuts near the bottom of
the setroke

€. Compression Stroke
1) Cylinder sealed and air is compressed

2) Alr temperature increases under
compression

3) Fuel injected at top of stroke and
ignites from high temperature

d. Power Stroke

1) Heat of combustion expands Gasses
forcing the piston downward

2) Exhaust valve opens just before
bottom of power stroke

@. Exhaust Stroke

1) Piston moves upward expelling gasses
from cylinder through exhaust valve

2) Alr intake valve cpens just prior to
end of exhaust stroke to aid in
purging exhaust gasses and cooling
the inner cylinder walls

3) f~* removal and air injection aided
by turbacharger

C. General System Description Objective 2

1. Diesel Engine
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IT1. LESSON OUTLINE: NOTES

4. Number of cylinder and arrangement: V-16
b. RPM of synchronous speed: 450
€. Horsepower rating: 9694 brake horsepower

d. Two engines per unit (one for each Train,
“A and B*)

€. Bore and Stroke: 17 inches x 21 inchss

f. Turbocharged (dual), aftercooled, 4~strcke,
4 valves per head

g. Rotation: clockwise, when viewed from the
flywheel

h. One for each 4.16 KV ESF bue

i. Housed in separate enclosures for train
separstion

J. One diesel and associated ESF train meet
requirements for all analyzed accidents

2. Generator

&. 4.16 KV, 8750 KVA, 7000 Xw continuoue, 3
phase, 60 Hz

b. 16 poles, 450 RPM
c. 0.8 PP

d. 7700 KW overload rating for 2 hours in a
24 hour operating period

3. Punction of BDG Auxiliaries and Systems:
a. PFuel 0il System:

1) Provides onsite storage and delivery
of fuel oil for approximately 7 daye
operation of the safety related loads
48 required under accident conditions,
assuming a loss of all offsite power
sources

Z2) DG consumes about 8 gpm at full load.
This equates to about 80,500 gallons
in a seven day period. Carrying only
the ESF loads, the bus is loaded to



prelubrication,
ine bearings and other

3
'}r\';x:‘.",i-."tl when the e[.;‘.'lﬁ A8 AN

A Provides enoc
allow cont
Load

O ng to
2OLANGg T«

A0Nn At maximum

‘ Provides engine warming when the
engine is shut down to promote
starting
NOTE The Jacket Water cooling
System ls dependent on N3COW for heat
removal Losse
locse of the diesel. The engine can
run for only about 3 minutes fully
ioaded without HNSCW

%
pe
x
x
&
F
™

-
o
~
-
5
-~

of NSCW will result n

A

.. Combustion air ay

PPLy and exhaust

l) Provides L1
combustion ar
exhaust prod e

-ompreseed air fo
means fCr removal

B
oo

"
B o

r
#
14

Crankcase Ventilat System

Rencves fumes and rapors fre
crankcase and
vacuum

3 Diesel Engine t

stem:




Breaker
means

al

Air intake

Llencers,

ve

"

DG and

ed

its assc
separate

-at

building

v

i\ T

al 4

4ing Construct n

selemic
etr

Category
ture

ue
nterior and
LX'® Darrier
ating

r

Component

Puel

£

A NC

Also lude
pumps and as

ol

[

Diesel Generato: 1 X

ciated

S0oClated

r receiver/compressc

+ 8

nt
nx

the

equipm

JOMms Lthin

-

Reinforced

oncrete

WaliL.ie

r
L &

constitute
resistance

approximately

e fuel il transfar

valves

ilary

Equipment Skid




water Heat
08 VLl Heat Exchanger
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IIT. LESSON OUTLINE: NOTES

d. Turgochargers
e@. Combustion air coclers
f. TIntake air inlet (silencers)
g. Exhaust outlet
h. Jacket water cooler
i. NSCW connecticns on JW cooler
3. Crankcase vacuum fan
E. Engine Operation

1. Emergency generator receives rotational energy
from diesel engine

2. Alr supplied to intake manifold using turbo- One per bank to
charger compressor reduce engine size

a. Turbocharger driven by exhauet gasses

b. Increases engine horsepower output by
promoting more efficient burning of
injected fuel

3. Fuel injected in cylinders using positive
displacement injection pumps

a. Amount of fuel to cylinders changed by
controlling "effective stroke” of pump

b. Pumps connected to governor by linkage
mechaniem

€. One injector per cylinder

4. Gear driven lube oil pump supplies oil to all Note: There are NO
surfaces requiring cooling and lubrication DC lube oil or
fuel pumps
&. BElectric driven keep warm pump circulates
oil to engine components when shutdown to
allow Quick starts

b. Cooling water system also ut izes
prewarming system for game reason

5. Standby Power

4. Engine rated to support steady state loads
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I1I. LESSON OUTLINE: NOTES

3) In addition, IMMEDIATELY initiate
corrective action to restore the
required sources to OFERABLE as soon
a® possible (f: '

In Mode S, with reactor coolant loops
not filled, or

In Mode 6, with water level less than
23 feet above the rescicr veesel

flange
6. Design Bases of EDGe Commitment ;
FSAR Q 430.1
a. Bases in Tech Spec 3/4.8 "Electrical Objective 5

Power System”
1) Modes 1 -~ 4
a) Ensure sufficient power available
for safety-related equipment
required for:
(1) Safe shutdown

{2) Mitigation and control of
accidents

b) Satisfy requirements of General
Design Criteria 17 of Appendix A
to 10CFRSO

| 2) Modes 5 - &

a) Ensures that during shutdown and
refueling:

(1) Can be maintained in shutdown
or refueling for extended
time periods

| (2) Sufficient instrumentation
; and control capability for
|

monitering and maintaining
statuse

|

| b. Additional ACTION requirements with one
| EDG inoperable

\

1) Actions

a) Verify all required systems, sub~
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111, LESSON OUTLINE: - NOTES

— — . i ca——

1) 400 faliled/degraded mechanical
component &

&) Molisture/corrosion in the Air
Start System

k) Pre-~lubtrication
¢) Lube OLl Quality

2)  ATN falled, degraded electrical/14cC
component s

a) Contacts
b)) Relays

¢) Cabinets ~ seoals

3) 16N Personnel 60N operators,
408 technicians/
&) Testing conditions maintenance
= Frequency
= Leading
« Duration

b) Off-Normal operating
characteristics

©) Changing Parameters
€. VEGP Remedies
1) Operating procedures

2) Alir Drying System incorporated in
design

3) Frequent Inspection of Mechanical ind
Blectrical components

4) Prequent eampling and analysis of
Lube 01}

§) Rnowledgeab.e parsonnel present
during testing

d. Significance - Operability of UDG unite (@ End SOER 81.001

important for safe plant shutdown following
& lows of off-site power
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111, LEASON OUTLINE: NOTES
111 SUMMARY
A. Review Objectives

)

EXPLAGN THE ELECTRICAL FLOWPATHS BETWEEN THE
230 KV BUSES AND THE 4160 CLASS 1E SWITCHGEAR
LAADZ AND 1BAO3, INCLUDING ALL INTLRIIES TO THE
CLASS 1E SWITCHGEAR

Sea¢ LO-TP~11001-002

FOR THE EMERGENCY DIESEL GENERATOR AND ENGINE,
STATE:

A&. NUMBER OF CYLINDERS AND ARRANGEMENT - V16

B. RPM AT SYNCHRONOUS SPEED -~ 450 RPM

€. THE CONTINUOUS DUTY AND MAXIMUM
INTERMITTENT KW LOADING ~ 7000 Kkw
CONTINUOUS AND 7700 KW FPOR 2 HOURS IN
24 HOURS

GIVEN DRAWINGS 2F A DSRV-16 DIESEL ENGINE,
IDENTIFY THE POLLOWING COMPONENTS :

4. GENERATOR
b. EXCITER

€. JACKET WATER STANDPIPE

4. TURBOCHARGERS

©. COMBUSTION AIR COOLERS

£. INTAKE AIR INLET

9. BXHAUST OUTLET

h. JACKET WATER COOLER

L. NSCW CONNECTIONS ON JACKET WATER COOLER
§. CRANKCASE VACUUM FAN

See LO-TP~11001-008, LO-TP-11001-009, and
LO=TP=11001~010

DETERMINE THE TECHNICAL SPECIFICATION LCOs AND

APPLICABILITY POR EACH EDG RELATED TECHNICAL
SPECIFICATION

23
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TIT7 LHSS0N GUTLINE: NOTES

See Section I11.6.1 through 11.6.%

§. (8RO only) POR EACH EDG RELATED TECHNICAL
SPECIFICATION, DETERMINE THE ACTION STATEMENTS
REQUIRING ACTION WITHIN £ ONE HOUR AND THE
BASES FPOR THE TECHNICAL SPECIFPICATION
See Section 11.G.6

B. Tour EDG Bullding

24



i LICISAD QPERATOR 0 via 120211001 .

Following completion of this lesson, the student will possess
those knowledges systematically ldentified for the performance
of the EMERGENCY DG-INTR AND OVERVIEW  LAYOUT tasks

1

Explain the electrical flow paths between the 230 KV busses and
the 4160V class 1E switchgear 1AAD2 or 1BAO3, ineluding all
interties to the class 1E :witchgear.

(KSA numbers: 064000K101)

For the emergency diesel engine, state:

a. Nuamber of c¢ylinders and arrangement

b. RPM at synchronous speed.

¢. The continuous duty and maximum Iintermittent KW loading.
(KSA numbers: 064000K404)

Glven drawings of 4 DSRV-16 diesel engine, identify the following
components .
GCenerator
Exciter (brushes)
. JW standpipe
T rbochargers
Combustion air coolers
Intake air inlet
Exhaust outlet
Jacket water cooler
NSCV connections on JV cooler
Crankcase vacuum fan

e TRmeooanoe

Determine the Technical SYociflcntlon LCOs and applicability for
each EDG related Technical Specification.
(KSA numbers: 064GEN00OS)

(SR0 only) For each EDG related Technical Specification, deterumine
the Action Statements requiring action within < one hour and the
bases for the Technical Specification.

(KSA numbers: 0(SGEN0O0O6)

FOR INFORMATION ONLY
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