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DELAVAL ENGINE AND
COMPRESSOR DIVISION
550-85TH AVENUE
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ENGINE DATA SHEET

Manufectured for Sales Orger No

TEXAS UTILITIES SERVICES INC. 76001/76004

Purchase Order No

e ——— - —— - S—

’;gp‘n—numm 7
COMANCHE PEAK STEAM ELECTRIC STATION
Nuclear Units Nos. 1 & 2

ENGINE DATA

Mode! Serisl Nols)
DSRV-16-4 76001-2849, 760022850, 760032851, 76004.2852
m Stationary D Marine moa-u D Dusl Fuel D Heavy Fuel m V type D Intine
r_No Cylinders | Bore Swroke Cyclon Totsl Displacement Controls
16 17 in, 21 in, 4 76,266 cu-in. (X mignt mang [ et 1ana
CC L Crankshalt Rotation *"‘[si-’vm;o“ﬁ“ Pilot air,
| 225 psi 9783 @ 450 rpm CW, viewed from flywheel end __| gear driven distributor
Firing Ovaer

lL—8R4L-SR—7L-2RV-3L-BR-ll.-!R-SL4R—2L—7R-8L:3R

Fuet injec ion Timing Right bank = 13.0%
_L’n:~22?3:=ng =210 . "810C "t beﬂii * 1246 Inches BTDC on » “ In dismeter fiywhee!
Fuel Injection Pump Rack ot Full Losd
oieseL 38 mm KXANAX
Vaive Clearance - Cold Engine =
INTAKE "A EXHAUST ____"6____ m Equipped with hydraulic velve lifrers

FACTORY TEST RESULTS (Average Full Load Data)

Diesel Dual Fue!
EXHAUST TEMPE RATURE 960° F
AIR MANIFOLD PRESSURE 45.9 in.hg
AIR MANIFOLD TEMPERATURE 121°F
AMBIENT TEMPERATURE 0°F
BAROMETRIC PRESSURE 29.90 in.-hg

NOTE  Exhaust temperatures are the sverage for all cylinders during factory test under LOCAL AMBIENT CONDITIONS.
Temperatures in the fieid. therefore, may exceed this aversge temperature. Alweys include serial numbers when
communicating with DELAVAL Engine and Compressor Division concerning engine performance, or when orderning
apere oc replacement perts.

Form CAT 1081 17




L

®.

DELAVAL ENGINE AND D ’{_EP' /—E\r\ '7’—\\ ]
COMPRESSOR DIVISION YL
550 - B5th AVENUE

OAKLAND CALIFORNIA De2 A Transamenca Company

GUARANTEE

Unless otherwise specifically stated, all machinery and equipment purchased hereunder is subject to the Oollowmg
warranty: DELAVAL TURBINE INC., Engine and Compressor Division (hereinafter called Company) warrants that
machinery and equipment manufactured by Company and furnished and delivered to the Purchaser hereunder shall
be of the kind and quality described in the Company's specifications, and no other warranty or guaranty except of
title is made or shall be implied. If any part of said machinery and equipment thus manufactured by the Company fails
because of defective workmanship or material within one year from the date of starting the engine after delivery, but
not exceeding fifteen months from the date of shipment, the Company will, provided such machinery and equipment
has been used for the purpose and in the manner intended and the Company’s examination shall disclose to its satis-
faction that such parts are defective, replace such defective parts free of charge, f.0.b. cars at its warehouse in Oakland,
California, but the Company will not be liable for repairs or alterations unless the same are made with its written con-
sent or approval. The Company will not be liable for damages or delays caused by such Zefective material or work:
manship, and it is agreed that the Company's liability under all guaranties or warranties, either express or implied, is
expressly limited to the replacing of parts failing through defective workmanship or material within the times and in
the manner aforesaid. Parts claimed to be defective are to be returned to the Company at its option, transportation
prepaid. The Company makes no guaranties or warranties whatsoever in respect to products other than that manu-
factured by the Company as they are sold under the regular warranties of the respective manufacturers, copies of
which will be furnished if requested. All warranties and guaranties as to efficiency and capacity are based upon shop
tests when operating under specified conditions, but do not apply to any condition varying from the foregoing. The
liability of the Company (except as to title) arising out of the supplying of said machinery or equipment or its use,
whether on warranties or otherwise, shall not in any case exceed the cost of correcting defects in the machinery or
equipment as herein provided, and upon the expiration of said warranty, as herein provided, all such liability shall
terminate.

PRODUCT IMPROVEMENTS

The Company reserves the right, where possible, to include changes in design or material which are improvements.
Also reserved is the right to furnish equipment of design modifications best suited to a particular installation, location,
or operating condition, as long as such modification exceeds Purchaser’s design specifications. The Company cannot
be responsible for including improvements made after start of production on Purchaser’s equipment.

Form 5091 (R.Y) 8772
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SECTION 1
INTRODUCTION
PURPOSE.

The purpose of this instruction manual s 10 assist the owner and operating personnel in the operation, maintenance,
adjustment and repair of the Delaval Engine and Compressor Division equipment described on the data sheet in the
front of the manual. The instructions given herein cover generally the operation and maintenance of the subject equip
ment. Should any questions arise which may not be answered specifically by these instructions, they should be referred
to Delavai Turb na Inc., for further detailed information and technical assistance.

SCOPE OF MANUAL.

This manual cannot possibly cover every situation connected with the operation, adjustment, inspection, tesi, overhaul
and maintenance of the equipment furnished Every effort is made to prepare the text of the manual so that engineering
and design data is trersformed into the most easily understood wordirg. Delaval, in furnishing this equipment, must
presume that the operating and maintenance personne! assigned thereto have sutficient technical knowledge to apply
sound safety and operational practices which may not be otherwise covered herein. In applications where Delaval
furnished equipment is to be integrated with a process or other machinery, these instructions should be thoroughly
reviewed to determine the proper integration of the equipment into the overall plant operational procedures

NOTES, CAUTIONS AND WARNINGS.
Notes, cautions and warnings, as used in this manual, are intended 1o convey the following meanings.

a. NOTES — Operating procedures, conditions, etc., which it is essential to emphasize or highlight because of their
importance to the proper operation of the machinery,

b. CAUTIONS - Operating procedures, practices, etc., which, if not strictly observed, could result in damage to, or
destruction of equipment.

c. WARNINGS - Operating procedures, practices, etc., which could result in personal injury or possible loss of life
i not correctly followed.

CUSTOMER ASSISTANCE.

DELAVAL Engine and Compressor Division maintains a statf of factory trained service personnel who are available at
nominal rates to assist or advise in the installation, overhaul and repair of “Enterprise’” machinery It is recommended
that one of these service men be requested when extensive repairs are being made on the equipment. If assistance s
required, write or wire DELAVAL Engine and Compressor Division, Service Department, furnishing complete infor
mation including serial numbers.

0077 11
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PARTS MANUAL

The Parts Manual furnished with the e
equipment 1cgether with instructions for ordering spare and re icement parts. Assembly draw ng

the manual to assist in the dentificaton of Paiis, howeve pa numbers appearing on the

not be used when orde ring parts. Always use the part numbers appea on the approp

Parts Manual

ASSOCIATED PUBLICATIONS MANUAL
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pressor Division, but which are furn shed with the er

GENERAL ENGINE DESCRIPTION
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SECTION 2
INSTALLATION

GENERAL.

The installation of a DELAVAL Engine and Compressor Division “Enterprise” engine may vary from site to site,
therefore, the instructions contained in this section of the manual are representative of a typical installation and not
necessarily the exact procedure for a specific site. Certitied installation and foundation drawings are furmished to
each customer which detail the dimensions and installation requirements for that particular unit

FOUNDATION DRAWING.

The foundation drawing will be accurately dimensioned and must be carefully observed. Carelessness in locating
foundation bolts, pipes, conduits and drains will cause difficulty during installation and alignment It 15 essential
that the foundation be constructed to standards of the highest accuracy.

INSTALLATION DRAWING.

The installation drawing details the measurements for machinery location, distances required for hormal maintenance
tasks and the overhead clearances necessary for piston removal. In addition the drawing will indicate the location and
size of connaction points for pipes and the electrical requirements for alarm and control mechanism.

SYSTEM SCHEMATIC DRAWINGS.

Electrical and flow diagrams are furnished for the various systems. Flow diagrams specify pipe sizes and the type and
location of fittings and apparatus. These represent minimum requirements. To insure compatibility, any changes should
be approved by DE LAVAL Engine and Compressor Division engineers before installation.

HANDLING AND SHIPMENT.

Care must be exercised during the shipment and handling of the engine and associated equipment during installation
1o avoid damage. The unit should be lifted only from the lift pads on the side of the engine base (where provided) as
indicated on the installation drawing. When securing the engine during shipment or other movement, make sure no
binding stresses are imposed on the engine base or crankshaft.

anAv 74 21
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FOUNDATION,

Make a foundation bolt template, using the certified foundation drawing to determine the location of the equipment
mounting bolts. See figure 2.1 for a suggested method of building the template. Exercise care in locating bolt centers
Place and support the template from the foundation forms. Anchor securely to prevent movement of the template
Thiead foundation bolt into lower nut in pipe slecve being careful not to damage cap at bottom of nut Insert
foundation bolts and sleeves in holes provided in the template then tighten the upper nuts. Sleeves must be securely
held in correct position 1o prevent any movement when pouring conciete. A suggested method s 10 use reinforcing
rods welded to each sleeve or on top of each anchor plate in both rows of bolis, running the length of the engine,
and adding “X" bracing between the two rows of bolts. Another suggestion is to tie the bolt assemblies to other
reinforcing rods already in the foundation. Recheck template position, alignment and elevation before pouring con
crete. It is recommended that a DELAVAL Engine and Compressor Division service representative be present to
check bolt layout. The foundation is to be poured monolithic and must be sutably reinforced with reinforcing steel
Let concrete set for 10 days before installing equipment, and 30 days before runmng equipment.

MATERIAL WOODENPLANKS SECUMELY NAILED TOGETHER

— - -
)
| I
: ‘ /’l"lNMLlo TOGETHER
— D\ LA 1% 6 CROSS BRACING
¢ NOTCH TOP OF 2 x 6 AT CORANERS TO SUIT
2x 6 ON EDGE PIPE SPACER
a \
= ) A —
S RYAVANR
= , \ v - ya g
- - ALLOW 1732 CLEARANCE
Y W - N + [ " ON DIAMETER
! |
! 1
| [
g ¢ g A il
PLAN VIEW SECTIONA-A

Figure 2-1. Suggested Foundation Bolt Template

FOUNDATION BOLT ASSEMBLIES.

The foundation bolts are so designed that the anchor studs can be removed from the anchors after the foundation
has been poured. This permits the engine 10 be placed over the foundation without any interference or danger of
damage 1o the studs. Once the engine is in place, the studs are installed and screwed into the anchor assemblies

a/mmvisive 22
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PREPARATION FOR INSTALLATION.

Before landing the unit on the foundation, the surfazes of the foundation must be roughened whersver grout is to be
applied. Chip and clean as necessary 1o remove all louunet and foreign matter so that the clean, dry, ma\e
required for a good bond to epoxy grout is exposed. The machined surfaces of the ole plates and chocks must be
thoroughly cleaned and the leveling screws waxed to prevent their sticking to the gre . 1. The machined bottom faces
of the engine base must also be cleaned thoroughly. Remove engine foundation bolts. Place steel pla eﬁrr.a’.n‘;

screw 10CaTIGRs Tevel plates and grout in place.

PLACING ENGINE OVER FOUNDATION.

Position engine over foundation and insert four toe jacks, one at each corner of the engine, inboard of the shipping
skids. If engine is rolled into position, the ends of the jacking screw shields and foundation bolt shields must be
Weﬂed to avoid damaging shield ends with the rollers. Do not place jacks in the center of the engine as thiscould
cause damage 10 the engine base. Insure that the combined capacity of the jacks is at least fifty percent greater than
the total weight of the engine. See Installation Drawing for weights.

a Rinovo shipping skids, thorough!; clean mounting rails and then lower engine to ﬂd(ﬂe sure the found

ation bolt holes in the ¢ base are correct) ation bolt sieeves in the foundation for easy
Tnstallation of the foundation bolts.

\A Clean sole plates and chocks with a degreasing type solvent. It is recommended that after the sole plates
are washed, they be primed with a primer recommended by the grout manufacturer. Lubricate the threads of the
jacking screws with a mixture of powdered graphite and engine lubricating oil. The lower end of the jacking screws
should be coated with wax to prevent the epoxy grout material from bindir g to the screws.

J c. Place sole plates and chocks in position under the engine as shown in the foundation drawing. Installsole
plate retainers on the front and rear sole plates, making sure the sole plates are forced tightly against the shoulder at
the inner edge of the engine mounting rails.

\/d. Lubricate lower threads of the foundation bolts with standard graphite and oil mixture, installbolts in
sleeves and screw firmly into the threads at the bottom of the sleeve. Lubricate threads at the upper end of foundation
bolts with oil and graphite powder then place washers and nuts on bolts.

e Level and align the engine, following the crankshaft alignment on DELAVAL Engine and Compressor
Division #orm D 1063. Record deflaction readings on the form. Insure that all sole plate jacking screws are so adjusted
# 10 distribute the weight evenly on all sole plates. When leveling and alignment is satisfactory, saug down the found-
ation bolt nuts to prevent movement of the engine during installation of the driven equipment and grouting.

a/n/AvIs]-7e 23
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CRANKSHAFT WEB DEFLECTION AND THRUST CLEARANCE RECORD

CUSTOMER ; e ENGINE MODEL _SERIAL NO

Use this form 10 record crankshatt deflection and thrust clearance information Thrust clearance should be measured by the dia! indicat
method Deflection and thrust clearance should be checked and recorded immediately after grouting or chocking the unit the day betore
unit start wo. after 7 days (168 hours) of continuous operation, and each 6 months thereatter Detiection and thrust clearance check
made after the unit & in service should be made while the engine 1s hot, i.e , within 4 hours after the unit has been shut down Hecord
the temperature of ihe ol in the engine lube 01l sSump tank or engine base

When an engine in which the connecting shaft is sohidly coupled to the 1) ) ) onct ¥ n, the desired
defiection at crank position No 3 s rero 1o plus (+) 1 mil (one thousand! th 1 nt 1o the fiywhee
which should be minus (=) 172 mil. This defiection allows for therma! distortion of the concrete founda

When an engine s mounted on 3 stee! foundat e, ma instaliations, approprate compensations for thermal distortions of the

' dation w be based on the locations and temperatures of fuel and lubx cating o1l tanks adjacent 10 the engine foundatior

If the deflection n any crank an engine in service exceeds 3 mils, corrective action must be taken Also the total deflection value
n any two adjacent cranks exceeds 3 muls, corrective action must be taker Example a +2
sdjacent crank adds up 10 » total of & seflect between thess adjacent cranks. The exception 10 the above w be engines that

have 8 tlexible coupling between the flywheel and the connecting shatt These engines may have in excess of 3 mils deflection a1
4 ‘ 9 Y L]

mils in any crank with a -2 muls in the next

posit No 3 in the crank adjacent 10 the flywheel In engines with solidly coupled connecting shatting excessive defle )N 3t positions
No 2.3 or 4 .in the crank adjacent 1o the external shatting usually indicates misalignment between the connecting shatting and the
engine crankshatt
Set the deflection gauge at zero 8t position No | and turn the crankshaft in the direction of normal rotation
Position No. 1 for placing the defiection gauge 15 as follows: ALL INLINE ENGINES 15 AFTER BOTTOM CENTER
MV HVA & GVB ENGINES 38“ AFTER VEHTICAL BOTTOM CENTER
RV ENGINES S22V AFTER VERTICAL BOTTOM CENTER

Record 0/l sump temperature and thrust clearance and sign the form

CONNECTiNG ROC CAANKEMAF T
ALLE e Y
-

4

" e 4 - E ! .
i N J i 1 ! . 1 1 SIGNATURE
-k mldig ae g X impi

el

N

Record readings in mis_ e, 1% rather than 0.00125 inches

POSITION CYLINDER NUMBER STARTING AT GEARCASE END
e T3] T T 5 1 s

' - -

\

.

FoemDI1OB) (A D

Figure 2-2. Crankshalt Alignment Record, Form D-1063.
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MOUNT!NG FLYWHEEL AND CONNECTING SHAFT.

Carefully clean and de-burr the bores and mating surfaces of the flywheel, the crankshaft flange and the connecting
flange. Dirt or burrs will cause misalignment between the crankshaft and the connecting shaft.

a Apply a thin coat of antiseize lubricant such as “Molykote” or “Lubriplate’” to the mating surfaces of
the fiywheel and the flange, then mount the flywheel on the engine crankshaft flange. Make sure no dirt is allowed
between the mating surfaces while the flywheel is being mounted. Install three retaining plates (see figure 2-3) and
draw the flywhee! up on the flange until it is seated.

b Bring the connecting shaft into position, lu-
bricate the mating surfaces with anti-seize lubricant,
align the half-inch locating hole in the connecting shaft
flange with the locating hole in the flywheel and move ;
the connecting shaft into engagement with the fiywheel. //
Keep dirt from entering the mating area. Use two long 7
one or one and one-quarter inch diameter temporary
bolts with washers and nuts to draw the connecting
shaft 1o the flywheel until it is seated. Check with feeler
gauges between face of connecting shaft flange and fly-
wheel to be sure the flange is fully seated and square
with the flywheel.

oow G Engpe

\"_' oy

L S Y

. o — .

c. Special tapered aligning dowels and a fly-
wheel boit reamer are available from the DELAVAL
Engine and Compressor Division Service Department for
use in aligning and fitting the flywheel bolts. Lubricate Wtaaws Aan
the two aligning dowels with a thin coat of anti-seize 84 1ot ATE
lubricant then tap them into two opposite flywheel
bolt holes, aligning the bolt holes with those of the
shaft flanges. Do not drive dowels up hard. Ream two
fiywheel bolt holes with the special rezmer and measure Seow . RS BV bnprm
diameter of reamed hole to the nearest 0.0005 inch,
and compare diameter of reamed hole with diameter of Figure 2.3 Flywheel Mounting
bolt. Reamed holes should be approximately 0.0005
inch larger than the bolts to allow for an easy tap fit. Do not drive the bolts in with a sledge, hydraulic ram or jack.
Coat bolts with an anti-seize lubricant and fit into reamed holes. Lubricate threads with powdered graphite and engine
oil, assemble nuts on bolts and draw up tight. Remove two temporary bolts and aligning dowels and fit remaining
bolts. Torque all bolts to the torque specified in Appendix IV.

GimRal = -
COME il it

GROUTING.

Check alignment of crankshzft, then align driven equipment. Tighten foundation bolts on driven equipment moder -
ately with jacking screws in place, then recheck entire alignment including crankshatt. Record crankshatt deflections
on Form D-1063, Crankshaft Alignment Record. A DELAVAL Engine and Compressor Division service representative
must be present to supervise alignment procedures.

s Pour and vibrate the grout under the engine and driven equipment. It is recommended that a representative
of the grout supplier be present at the installation to be sure that grout is prepared and placed in accordancewith
specifications. Do not fill bolt shield holes with grout.

b.  After grout has cured, back off the sole plate jacking screws one turn each and torque the foundation bolts

to the specified value. Snug all bolts in a criss-cross pattern, then apply a light torque to each, using the same criss-Cross
pattern. Continue applying torque in increments and in the same pattern until the final torque value is reached
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PIPING SYSTEMS,

DELAVAL Engine and Compressor Division furnishes suitable piping diagrams to the purchaser or his design agent,
recommending minimum pipe sizes for all service lines. In addition, the following should be observed in the fabrication
and installation of piping not furnished with the unit, but procured from other sources.

2 Piping must never cause deflection in the mounting of reciprocating or rotating auxiliary equipment, nor
shou'!d heavy auxiliary equipment ever be supported by service piping

b Whenever there is a possibility of deflection, flexibility must be designed into the piping

C Chiil rings should not be used in welded pipe joints as they tend to retain scale, welding slag and beads
which can come (oose as the pipe becomes hot during operation.

TREATMENT OF PIPING

It is strongly recommended by DELAVAL Engine and Compressor Division that all lubricating oil and fuel gas system
piping be pickled by a company specizlizing in this kind of work. Such a company will have the necessary equipment
and postess the technical knowledge o completely clean and prepare the pipe for service. Piping which is furnished by
DELAVAL Engine and Compressor Division with the unit will have been pickled at the time of fabrication. All piping
procured from other scurces should be pickled and prepared as follows

“ Accessible welds inside carbon steel pipes and fittings must be visibly inspected and the welding beads
ground off. All fabricated steel pipes, valves and fittings must be blown clean with steam or air to remove loose scale,
sand and welding Leads, and be cleaned by the following procedu: e before the pickling process

(1)  Wirebrush the entire surface, including the interior witk boiler tube brushes or a commercial pipe
cleaning apparatus, then blast thoroughly with air to remove loose particles

(2) Depending on the degree of contamination, submerge parts for 15 minutes or longer in a solution
containing seven to ten ounces of anhydrous trisodium phosphate or sodium hydroxide and one ounce of detergent,
Military Specification MIL-D-16791 to one gallon of water at 200° F (93.3° C) to insure complete remova! of paint
and greass

(3)  Rinse parts in warm, fresh water at 120° F (48.9° C) 1o prepare them for the acid treatment

(4) Pickle fabricated carbon steel pipes and fittings by submerging them for 30 to 45 minutes in an
acid bath containing one part of suipnuric acid, 66° Baume to 15 parts fresh water, supplemented with an inhibitor
The acid bath must be maintained at a temperature between 160° F (71.1° C) and 186° F (82.2° C). While the parts
are submerged, agitate the bath At the end of the pickling procedure, rinse parts in warm, fresh water. After the
rnnse the parts must be momentarnily submerged in a cooling solution containing four ounces of sodium carbonate

per galion of water, then rinsed in colJ! fresh water and dried by air blast

b Immediately following pickling and rinsing, coat both the inside and the de of the fabricated steel
ppes ane fittings with a rust and corrosion preventive compound and seal the ends prevent entry of dirt. The
compound must be soluble in the lubricating oil that will be used, and compatible with it so as not to contaminate
the 0/l Ordinary lubricating oil will not prevent rust in the pipes. Mechanical cleaning will not completely clean the

pipes. thesefore, this method is not acceptable. Apply the compound by spraying or flooding the pipes--swabbing
with rags or mops will leave lin,

Note

The above procedure is » minimum requirement to produce acceptable clean piping. Substitute
methods may produce pipes and fittings of equa! or better cleanliness
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JACH T NATER SYSTEM.

The jacket water system is individual for each engine. The recommended water treatment is sodium dichromate and
boiier compound. Refer to Section 6 of this manual for the suggested method of treatment. The jacket water system is
shown in schematic form on Drawing 09-810-76001. Nou that the off-engine components are mounted on the auxiliary

module and com_uit_g_'_lgc__g_md ipe, a heater, a kee -warm pump, the jacket water coole' 2 thevmosm-c valve the

S—

lubricating oil cooler and the auxiliary jacket water pump. Connections are provided for 1 raw water flow through the
udnet water coohv Flexible couplings are not recommended at customer connections because of the potential failure

hazard duvmg operation. All piging must be properly supported to minimize pipe vibration and flange l'oading
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COOLING WATER SYSTEM.

There is no separate cooling water system provided with this unit. Rather, raw water from the owner's supply is piped
through the jacket cooler to provide the cooling medium for that cooler Refer to the jacket water piping schematic
drawing, 09 810-76001 for connections,
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FUEL SYSTEM.

The fuel injection equipment on the
must be taken to keep water from mixing with

engine must be maintained in as clean a condition # possible Every precaution
the fuel. Fuel injection equipment is hand lapped to extremely close

tolerances and, therefore, every precaution must be taken to keep dirt or other contaminents from passing to the fue!
injection pumps or nozzles. Filtration equipment must be of the highest quality and caretully maintained The fuel

oil system is shown in schematic form on drawing 09-825-76001.
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LUBRICATING OIL SYSTEM.

Toe lubricating oil system is of the dry sump type, the lubricating oil supply being contained in a separate sump tank.
The system is illustrated in schematic form on Drawing 09-820-76001. Observe that ail off-engine components are
contained in an auxiliary module. All procedures and precautions contained in the drawing notes should be observed
during installation,

PLACING LUBRICATING OIL SYSTEM IN SERVICE.

Before the engine is first started, the assembled lubricating oil piping system should be thoroughly flushed with oil.
Disconnect the pipe between the duplex filter and the pressure strainer, and arrange a tsmporary bypass from the filter
discharge to the sump tank. This will permit circulation of oil through the pipes without filling the internal lubricating
oil system of the engine. Several thicknesses of cloth sack should be secured to the outlet of the bypass to catch debris
as it is flushed out. Likewise, the flushing operation should be done for the “keep warm'’ portion of the system by
disconnecting the pipe between the keep-warm filter and the keep-warm strainer and arranging the same type of bypass
back to the sump tank. Although the sump tank and the engine base will have been thoroughly cleaned and sealed at the
factory before shipment, the base and tank should be inspected again during installaton to ensure cleanliness before
filling with oil. The auxiliary lubricating oil pump can be used for pumping oil during flushing operations. The pre-lube
pump must be used for the keep-warm circuit. Flushing should continue for at least eight hours if care was exercised
during installation and hook up to keep dirt and debris from being introduced into the system. As much as 24 hours of
flushing may be needed if the system is dirty. When oi! is circulating through the system, the pipes shou'd be pounded
thoroughly several times with a heavy hammer to loosen any dirt and debris. Mot flushing oil will clean better than
cold oil. Piping around the oil cooler requires special attention to ensure that the pipes and oil cooler are properly
flushed. Precautions must be taken to ensure the complete removal of testing fluids, water or other liquids before
attempting to flush the cooler.

Note

If it is certain that the connections between the strainers and the main engine oil headers have
not been disconnected since the engine left the factory, the following paragraph may be omitted.
Consideration should be given, however, as to the conditions and environment to which the unit
may have been subjected in determining the advisability of performing the following procedure.

Disconnect jumper tubes between engine lubricating oil header and main bearings, and between main Jearings and
auxiliary headers. Secure a fine screen such as a nylon stocking over each main header fitting to catch debris that may
be washed through the system as it is flushed. Cover main bearing fittings and open ends of auxiliary header feeder:
to prevent entry of dirt. Engine oil should be pumped through the open system for at least four hours to be sure that
any foreign material remaining in the headers is removed. Reassemble internal tubes and brackets as required
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INTAKE SYSTEM. Y

Each engine has an independent intake system, the combustion air being piped from outside the engine room through
a remotely installed air filter. An inline silencer is fitted in the pipe just ahead of the turbocharger air inlet. The air
filter protects the working parts of the engine from the entry of dust. Filters should be cleaned at regular intervals
1o maintain adequate protection against abrasion and wear.
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EXHAUST SYSTEM.

Each engine is provided with an individual, independent exhaust system. The water iacketed, multi-pipe passage
manifold discharges directly into the engine mounied turbocharger(s), and the gas then discharges from the turbo-
charger(s) through exhaust piping and a silencer to atmosphere. As few bends as possible should be used when laying
out exhaust piping. Necessary bends should be of long radius. If three 10 six bends are used, the entire pipe should be
increased 10 the next nominal size. If more than six bends are necessary, pipe size should be increased two nominal
sizes. The length of exhaust piping is not eritical, however, if an unusually long pipe is uted, the pipe size should be
increased 1o reduce back pressure. A length of flexible metal tubing should b~ installed in the exhaust line as near
the engine as possible to allow for movement,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>