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1.

FORMAT

A. Lecture with visual aids N T L R K. Rt K L
.« R ¥

MATERIALS 3 s 385+ W TR R

A. Overhead projector
B. Transparencies
C. White board with markers

EVALUATION

A. Written or oral exam in conjunction with other lesson plans

REMARKS

A. A performance-based instructional unit (IU) is attached to the lesson
plan as a student handout. After the lecture, instruction should be
provided for the attached instructional unit. The instructor should
be available to answer any questions that may arise concerning the
IU material. After inetruction on the IV, the student will perform,
simulate, obeserve or discuss (as identified on the cluster signoff
criteria list) the task covered in the inatructional unit in the
presence of an evaluator.
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RPOSE STATEMEN

Following completion of this lesson, the student will possess
those knowledges systematically identified for the performance
of the DE AUX - LUBE OIL AND CRANK CASE VENT tasks.

AT LIST OF UBJECTIVES

1

10.

Describe the lube oil keep warm circuit.
Describe the engine lube oil pump circuit.

Deté rmine the power supplies for the following components:
a. bain oil pump

b. Reepwarm circulating oil pump

¢. Lube oil keepwarm heater

Describe the permissives associated with the lube oil keepwarm
system.

Explain how lube 0il temperature is controlled when the Emergency
Diesel Generator {s in standby, and when running.
(KSA numbers: 064000A101)

Identify the diesel generator trips associatud with the Lube 0il
System, including the setpoints.
(KSA numbers: 064000R402)

Explain why the keep-warm oil is not circulated through the rocker
arms or turbocharger when in standby.

Explain how the following situarions affect EDC operation:
a. Failure of engine-driven main oil pump

b. Failure of cooling system

¢. Inoperable lube oil keep warm pump

d. Inoperable lube oil keep warm heater

Describe the permissives associated with the crankcase fan.

Explain how the EDG is protected from an overpressure condition in
the crankcase.

(KSA numbers: 064000A104)
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LO~LP~11104~04~C

Licensed Operator Objuztives fur vhis
lesson plan can be found in tis Li.censed
Operator System Master Plan Se-tion 2.3
(Qualification Signoff Criterii)

Rev § Cluster 11 DIESEL GENERATOR
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REFERENCES:

Plant Vogtle Procedures:

13145
13146
14980
13427
17038
17038

“Diesel Generator"

"Diesel Generator Fuel 0il Transfer System"
"Diesel Generator Operability Test"

"4160 VAC 1E Electrical Distribution System"
Annunciator Response Procedures

Annunciator Response Procedures

Technical Specifications:
3.8.1 Electrical Power Systems, AC sources

"Standby (Emergency) Dieesel Generator," Vogtle Training Text
Chapter 16C, VEGP

Plant Manual Chapter 23

PaIDe, Logice and Other Drawings

Piping and Instrument Diagrame
1X4DB170~1
1X4DB170-2

Vendor Drawings

AX4AKO01-27 (Lube 0il)
AX4AKO1-26 (Jacket Water)
AX4AKQ1~-29 (Starting Air)
AX4AKO1-28 (Fuel 0il)

Ccatrol Logic Diagrams

1XSDN107-1 (DG Fuel Oil System)
1XSDN107~2 (DG Unit Engine)
1XSDN107-3 (Generator)

Elementary Diagrams
1X3D-BH~GO3C
1X3D-BH-GO3D
1X3D-BH-GO3E
1X3D=BH-GOIP
1X3D~BH~-G022
1X3D~-BH~GO3K
1X3D~BH~GO3I
1X3D-BH-GO3J

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

Vendor Manuale
AX4AKO1-509
AX4AKD1~-510
AX4ARO1-561
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10.

REFERENCES :
7. FSAR: 8.3, 9.5.4, 9.5.5, 9.5.6, 9.5.7, 9.5.»8
8. OAP Commitments: None
. Inetructional Units:

LO~1U~-11104~C~001 Respond to Lube 0il System Alarms

Traneparencies:

LO~TP-11104~001 Lesson Objectives

LO-TP~11104-002 Lube Oil Piping Schematic

LO-TP-11104~003 Turbocharger Lubrication Conceptual Drawing
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TIT. LESSON OUTLINE: NOTES
1) Two motor-driven blowers
2) Expel vapore when engine ie running
3) Discharge through an oil separator

4) Crankcase air discharged outside DG
bldg

§) Oil separated flows back to crankcase

B. Component Description

1,

Main Oil Pump

a. Positive displacement, rotary, engine
driven

2. Capacity - 500 gpm
Keep-Warm Circulating Pump

&. Positive displacement, rotary, motor driven
pump

b. Capacity: 99 gpm
¢. Rating: 15 HP
d. Powered from INBI/INBO Objective 3b
@. Controls located at local MCC
Lube 0il Cooler
4. Cooled by jacket water cooling syetem
b. Flow rates (and temperatures)

1)  Tube side - 300 gpm (154°F outlet)

2)  shell mide - 500 gpm (152°F outiet)
Lube Oil Sump
a. 2 interconnected, vertical 350 gallon sumps

b. Located on the auxiliary skid on either
side of the jacket water standpipe

€. Normal level -~ 31"
Low level alarm - 26"
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III. LESSON OUTLINE: NOTES

Pump suction line -~ 14"
Keep Warm Heater
a. Electric immersion heater - 45 Kw
b. Power Supply - MCC INBI/INBO Objective 3¢
€. Located in Lube oil sump
d. Maintaine oi{l temperature above 1so°r
@, De-energized when diesel i{s started
Main Oil Filter
a. Full flow duplex cartridge filter
b, 10 micron capability
Strainers (3)
a. Full flow single etage
b. 80 micron capability

¢. Protects engine againet solide if & filter
cartridge dieintegrates

Crankcase Fans (2)
a. 1/3 hp
b. 120 V panel INYIl, 1NYO2

C. Controls

1.

Lube Cil Keep~Warm Pump
@. START/STOP/AUTO handewitch on 480 V MCC

INBI/1NBO
bB. Auto STOP on engine start and run "Engine Running"
signal, 200 rpm
€. Auto START when engine is not running if Objective 4
power available to INBI/INBO (Non~-1E 480V) (partial)

Lube Oil Keep-Warm Heater

a. AUTO/OFF handewitch on 480 V McC INBI/INBO
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II11. LESSON OUTLINE: NOTES
b. Heater energizes if in AUTO and: Objective 4
(partial)
1) L.0. keep-warm pump running, and :
2) Thermostat detects low temp
3) Power available to INBI/INBO (Non~-1E
480 v)
3. Diesel Generator Tripe Objective 6

a. Turbocharger 0il Pressure Low
1) € 15 psig
2) Alarm, no trip, on emerg. start
b. Lube oil temp high
1) 2oo°r lube oil temp return from engine

2) Alarm, no trip, on emerg. start

€. Low Pressure Lube 0il Trip Objective 8
(partial)
1; 2/3 engine header pressure sensors
< 30 peig

2) Shuts down DG if normal started er
emergency started

3) "Low Oil Pressure Sensor Malfunction"
alarm if 1/3 sensor malfunctions

4) Bypassed during startup to allow
engine operation

D. Inetrumentation and Alarme
1. Panel at Engine Skid Front
a. L.O. pressure, keep-warm pump (in or out)

1) Normally aligned to show disch.
presesurs

2) Can be aligned to show suction
pressure

3) = 30 to 0 in Hg vacuum, 0-60 peig
pressure
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111,

LESSON OUTLINE: NOTES

b. L.O. pressure, KW filter diff. 0-60 paid
€. L.O. pressure, KXW strainer diff. 0-60 peid
d. L.O. pressure, engine pump - IN/OUT

1) Normally aligned to indicate diech.
pressure

2) Can be aligned to show suction
pressure

3) = 30 to 0 in Hg vacuum, 0-100 psig
disch

€. L.O, pressure, filter diff 0-60 peid
f. L.O. pressure RB strainer diff 0 - 60 peid
9. L.O. pressure LB strainer diff 0-60 peid
Indiceticns on Engine Control Panel PDG 2/4
a. Turbo oil pressure right/left
b. Lube oil pressure
€. Diff. pressure lube oil filter
d. Luba tank level
1} Push to read
2) “Bubbler" instrument
Alarms (both PDG2/PDG4 and QEAB)
a. Low temp. lube oil - in
b. Low temp. lube 2il - out
€. High temp. lube oil - in
d. High temp. lube oil - out
e. Trip - high temp. lube oil
f. Low level lube oil
g. Low pressure lube ol

h. Trip, low pressure lube oil

L=}
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LESSON OUTLINE: sl
k OG inoperable
Engine placed in maint ance mode t
prevent sta:t
i Potentiel t amage engine bearings
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Prelube f Turbocharger Bearinge
a rip lube =~ rificed Lt turt Arger
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<) PEO opens prelube valve 1 to : minutees val
Prior to @&ngine start Recloses it ‘
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Supplies lube oil ¢t turbocharger
thrust bearings

é) Bypasses turbocharger arip orifices -
Supply Ccomes off prior to KW oil
straine:

c. Xeep warm oil is not Circulated through the FSAR

rocker arms o: turbocharger during etandby b3
operation

1) Couid result in hydraulic cylinder
lock due tc leaking guides

Z) Could cause fires due to leakag
through turbocharger Dearing seal to
the exhaust gas chambers

J) Check valves prevent flow to i cker
arme; drip syetem lubrication ‘e
provided ¢t “rboCharger bearinge

d Shift supv. notified of all diesel starts -
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€ Failure of Cooling Systen Ob
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17, TLESECH OUTLINE: NOTES
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1p.fthl\s)
&. High lube oil temperature

b. Fngine trip on high jacket water temp
7. Lube 0Oi{1 Makeup

A. Makeup oll usually added divectly to sump Procedure 1314%-]
viat 4.4.4

1) Dipstick tube
2) Electric or hand=~driven pump

b. Estimated consumption rate 1 gallon per FSAR Q420,135
7000 KW/hour

1) 6000 ¥W is max.mum safety relar |
post-LOCA load

2) Resultes in 144 gallon consun
7 days

il.@., no makeup required for A%
days following LOCA

3 DG will run unattended as long as
sufficient lube o©il exists to maintain
lube oil pressure greater than 230 peig
or jacket water temp less than 200 F

€. Sump level approx. 1" for every §5 gal.
lube oil

9. Crankcase Ventilation System

&. Normal manometer Reading Manomnter right
f i@ connected to
crankcase
1) 8Slight negative
}
|

8) = 2" to 2.§5" H,0 unloaded
b) = 1.8" to 2" loaded

2) Loes, with leaky valve covere or side Readings differ
| covers engine to engine,
bul vacuum will be
| greater unloaded
than loaded, due
to blow-by
€. Manometer reading expected with fans off
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LESS 1 NOTES
and engine running
1) Slight positive pressure, 1/2 .o 1
inch uao
2) Occurs on safety injection, since C2
fane are Non-1E and de-energized
4. Relief doore open at approx. 1 1/2 peig From FSAR Q430,218
positive to relieve smoke/vapors to diesel Objective i0
room (partial)
& Engine Trip - crankcase overpressure Objective 10
(partial)
1) Explosion of vapors inside crankcase
2) Detector near right -~ side crankcase
fan
3) Occure at 3 peig positive CC pressure
4) Smoke, possible explosive vapors in DG
room
§) If doubted about whether trip was real
Or not, on an actual 3 peiy over~
pressurization, fluid will be blown
out of manometer
6) Personne . should stay away from the
sides of the engine should internal
engine noises appear
7)  Pailed bearings. piston seisure can
cause hot spote to ignite vapors
111, SUMMARY

A. Review Lesson Plan Object ives

L

DESCRISR THE LUBE OIL KEEP WARM CIRCUIT
See fection II.A.2.b

DESCRIBE THE ENGINE LUBE OIL PUMP CIRCUIT
See Section II.A.2.a

DETERMINE THE POWER SUPPLIES FOR THE POLLOWING

COMPONENTS |
4. MAIN OIL PUNMP
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117, LESSON GUTLINE: NOTES
Fnging-driven

b. KEEP WARM CIRCULATING OIL PUMP
INBI/1INBO

€. LUBE OIL KEEF WARMN HEATER
INB1/1KBO

4. OFSCRIBE THE PERMISSIVES ASSOCIATED WITH THE
LUBE OIL KEEP WARM SYSTEM

Pump - Stert when engine stopped and stop when
engine » 200 rpm

Heater - Energlizes Lf pump running and
thermostat detects low temp

§. EXPLAIN HOW LUBE OIL TEMPERATURE 18 CON?ROLLED
WHEN THE EDG IS IN STANDBY, AND WHEN RUIM'ING

fiee Section I1I.B.1.a and b

6. IDENTIFY THE DIESEL GENERATOR TRIPS ASSOCIATED
WITH THE LUBE OIL SYSTEM, INCLUDING THE
SETPOINTS

Turbocharger OLl Pressure Low; g 15 peigy
trip on normal start only

Lube Oil High Temp; 2 zoo“ra telp on normal
start only

Low pressure Lube 04l Trip; 2/3 < 30 peig;
trip on normal or emergency start

‘ 7. EXPLAIN WHY THE KEEP WARM OIL I8 NOT CIRCULATED
| THROUGH THE ROCKER ARMS OR TURBOCHARGER WHEN

| IN STANDRY

i See section I11.8.5.¢

@, EXPLAIN HOW THE POLLOWING SITUATIONS APPECT
EDG OPRRATION:

| 4. FAILURE OF ENGINE-DRIVEN MAIN OIL PUMP
b. FAILURE OF COOLING SYSTEM
©. INOPERABLE LUBE OIL KEEP WARM PUNP

18
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NOTES

10,

4. INOPERABLE LUBE OIL KEEP WARM MEATER
See Section I1.E.), 4, and 6

DESCRIBE THE PERMLISSIVES ASSOCIATED WITH THE
CRANKCASE FAN

Startes and stops with engine

EXPLAIN HOW THE EDG 18 PROTECTED FROM AN OVER~
PRESSURE CONDITION IN THE CRANKCASE

Ses Section 11.R.9.4 and e

19
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