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CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL

ENGINE DESCRIPTION AND OPERATION

1. General. The General Electric CF700-2C, CF700-2D and CF700-2D-2 engines are

" axial flow, turbofan engines., They are compact, high thrust, light weight
engines with five main bearings supporting an eight stage axial flow compres-
sor, -a two stage turbine coupled to the compressor and a free-floating single-
stage aft fan. The engine is controlled by a hydro-mechanical fuel system
and a combination variable geometry-air bleed air control on the compressor,

2, Engine Data.

Engine Length - Front flange to rear flange,...... 53.5 inches (approx.)
- EXtreme.......ecveeeveseesseeeesee 85,0 inches (approx.)
Engine Diameter - Maximum......ecoceceeessesssesee 33.6 inches (approx.)
Engine Weight (Dry).....ccceveseecccovesscorscseenssss 725 1lbs, (CF700-2C)
737 1bs, (CF700-2D and 2D-2)

Direction of Rotation (Rear looking forward)
- Compressor and Turbine Rotor......ecceeevessseveeacsoss. Clockwise
~ Fan ROtOr..ceevesrocvosirsnacacvensarsnesseassessss CoOunterclockwise

TURBINE SECTION
AFT FAN SECTION
COMBUSTION SECTION
COMPRESSOR SECTION }
i
4 - W\
i | Nt
% /( J ' ) By y (I )
< w2 3 ‘ ™ \\
< b ¢/ -3
oo, Vsl - Z
- A\& D "" A
1 . \‘\r‘ 3
1y T ]
¢ > ~ ' } 12
T gz =
. Y3 ! -
) \0\ :
g W ACCESSORY DRIVE SECTION
CP700460070-D2
Engine Sections
Figure 1
72-00

J June 1/84 _ Page 1
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3. Sections of Engine. (See figure 1.)

Basically, the engine consists of the following major sections; the compressor

section,

the combustion section, turbine section, an aft fan section and an

accessory drive section. The description of each of these is given in the cor-
responding section of this chapter.

WARNING: ASBESTOS

72-00
Page 2

THIS ENGINE MAY CONTAIN SMALL AMOUNTS OF ASBESTOS. WHEN WORKING WITH
THIS ENGINE, THE FOLLOWING PRECAUTIONS MUST BE RIGIDLY ADHERED TO:

BEFORE ANY MAINTENANCE ACTIVITIES ARE UNDERTAKEN, REVIEW THE ILLUS-
TRATED PARTS BREAKDOWN/CATALOG INDEX TO DETERMINE IF THE HARDWARE TO BE
WORKED ON OR USED CONTAINS ASBESTOS.

WHENEVER MECHANICAL REMOVAL OF MATERIAL, SUCH AS MACHINING, GRINDING,
BUFFING, DRILLING, SANDING OR ANY TYPE OF MATERIAL BUILD-UP ON PARTS
THAT CONTAIN ASBESTOS IS NECESSARY, APPROPRIATE PERSONAL PROTECTIVE
EQUIPMENT MUST BE WORN, AND NATIONAL ENVIRONMENTAL CONTROLS REQUIRED
FOR THE HANDLING OF ASBESTOS-CONTAINING MATERIAL MUST BE COMPLIED WITH.

BEFORE HANDLING, REPLACING, OR DISPOSING OF ASBESTOS-CONTAINING HARD-
WARE, APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT AND NATIONAL ENVIRON-
MENTAL CONTROLS MUST BE STRICTLY ADHERED TO FOR HANDLING ASBESTOS-
CONTAINING HARDWARE.

Dec 31/95
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TROUBLESHOOTING

1. General. Troubleshooting is a systematic analysis of the symptoms which
indicate engine malfunction; these are usually a deviation from normal operat-
ing parameters. Since the operating limits section of this manual describes
normal engine indications, trouble-shooting is closely related to this infor-
mation., Since it would be impractical to list all the possible malfunctions
which could occur in a modern jet engine, this section will cover only the
most commom malfunctions. A thorough knowledge of the engine systems, applied
with logical reasoning, will solve any remaining problems which may occur.

As a guide to troubleshooting the most probable troubles have been listed

and analyzed. (See Table 101,) Possible solutions have been listed, in most
cases, in the order of their probability. The only deviation from the
probability sequence occurs when checking of the least probable is much easier
than checking the more probable. For instance, changing the fuel control is
an extensive operation, hence the fuel control is not removed and replaced
until all other areas of malfunction are eliminated.

As a further guide to troubleshooting, the most probable troubles have also
been listed in flow chart form (see figure 101).

I oct 1/89 T 72-00
Page 101
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TABLE 101

TROUBLESHOOTING GUIDE

SEI-187

Problem

Probable Cause

Investigation/Corrective Action

STARTING PROBLEMS

WARNING: WHEN ROTATING COMPRESSOR ROTOR BY HAND, TAKE PRECAUTIONS TO PREVENT
HAND FROM BEING CAUGHT BETWEEN ROTATING AND STATIONARY PARTS,

1. Engine Fails to Rotate When Starter is Energized.

A, Starter
Inoperative,

B, Compressor or
Turbine Rotor
Seized.

72-00
Page 102

(1) Rotate compressor
rotor by hand.

(1) Attempt hand
rotation of com-
pressed rotor,

(a)

(b)

(c)

(a)

Check for simultaneous ro-
tation of the starter arma-
ture, If the armature ro-
tates, refer to the aircraft
electrical system manual for
troubleshooting of a possi-
ble electrical system mal-
function.

If armature does not rotate,
remove starter and check
starter shaft shear section
for failure,

Check for rotation of drive
spline at accessory gearbox
pad. If drive spline does
not rotate, investigation
into the accessory drive
section will be necessary.
This work should only be
performed by a proper main-
tenance agency.

If the engine rotor will not
rotate and visual inspection
of the compressor and tur-
bine reveals no damage,
allow engine to cool at
least one hour, During cool
down, attempt hand rotation
of rotor.

1. After cool period ~ four

~  hours if necessary - if
rotor is still frozen,
pull forward on compres-

June 1/70
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TABLE 101 (Cont)
Problem Probable Cause Investigation/Corrective Action

I June 1/70

I

sor rotor in an attempt
to shift rotor forward,
If rotor frees, turn hy
hand and listen for un-
usual noises. If none
are heard, motor engine
with starter and listen
for unusual noises. If
none are heard, continue
normal operation of en-
gine. If unusual noises
are noted, determine and
correct cause before
proceeding.

If engine rotor does not
become free after cool
period, remove lube fil-
ter and magnetic drain
plug and check for metal
contamination per section
79-00, Maintenance Prac-
tices, before proceeding.
If metallic contamination
is found, the source must
be determined and correc-
tive action taken by a
qualified maintenance
agency. If no metal
contamination is found,
loosen all bolts in for-~
ward flange of turbine
casing and attempt to
rotate rotor. If rotor
is free, retighten bolts
per section 72-01-3,
figures 2 and 3., If
rotor will rock but tur-
bine casing is frozen to
the rotor, the turbine
stator casing must be
removed and inspected.

If rotor is still frozen
in position, the turbine
rotor must be removed

and the turbine outer
labyrinth and interstage

72-00
Page 103
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seals inspected for in-
terference., Maintenance
facility should have Hot
Section capability if
they are to proceed.

NOTE: Engine will have to be removed from aircraft if all turbine casing
flange bolts cannot be loosened in order to complete this check.

C. Accessory (1) Attempt hand (a)
Drive Section rotation of com-
Seized. pressor rotor,

2. Motoring Speed on Starter is Low.

If the rotor will rock, the
seizure is probably in the
accessories and accessory
drive section and will re-
quire individual removal
and inspection of each ac-
cessory beginning with the
starter.

NOTE: The most common cause for low motoring speed is low battery voltage.
Check this by using a ground power unit with capability of 27,5-28.5
volts dc, 1000 amps to motor engine, A good system either battery or
ground power unit, should have capability of motoring engine to at
least 12 percent engine speed (Ng) in 12 seconds for ambient temper-

rem—

ature conditions of 0°F (-18°C) or higher,

A, Compressor (1) Turn rotor by (a)
Rotor Dragging, hand and check
for excessive
drag.

WARNING: WHEN ROTATING COMPRESSOR ROTOR BY HAND,
HAND FROM BEING CAUGHT BETWEEN ROTATING

B. Electrical Input (1) Check motoring (a)
to Starter, speed of opposite
engine, noting
max attainable
rpm, then recheck
engine in question.

72-00
Page 104

When excessive drag is
noted, remcve the aircraft
hydraulic pump and the
starter-generator and again
check for excessive drag.
If excessive drag is still
noted, troubleshoot the en-
gine per preceding para-
graph 1,

TAKE PRECAUTIONS TO PREVENT
AND STATIONARY PARTS,

If neither engine will
motor to proper speed, re-
fer to aircraft electrical
system manual for trouble-
shooting of a possible
electrical system malfunc-
tion,

June 1/70
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(b)

(c)

(d)

If there is a substantial
difference in indicated
RPM's,
to check for indicator mal-
function,

If indication remains the
same, switch starter from
good side to bad side or
replace starter with known
good unit and recheck mo-
toring speed. If this cor-
rects problem reject faulty
starter,

If after installation of
known good starter and the
RPM remains low, consult
applicable aircraft elec-
trical manual,

3. Failure of Engine to Light-Off During Attempted Start.

NOTE:

If motoring speed of 12 percent in 12 seconds for ambient temperature

conditions of O9F (-180C) or higher can be achieved, and fuel mist is
coming from tailpipe with throttle in idle detent and no continuous

' fuel drainage from engine drains, proceed on the assumption that the
problem is in the ignition system.

A, No Audible

WARNING:

Dec.

Spark from
Either Igniter.

(1) Motor engine and
check for proper
input voltage to
igniter box (mini-
mum 19 volts),

THE IGNITION SYSTEM IS ENERGIZED,

1/72

(a)

(b)

If check is insufficient
voltage, check input to
exciter using air-start
ignition system.

UNDER NO CIRCUMSTANCE SHOULD THE HARNESS OR IGNITER BE HELD WHILE

If proper voltage can only
be attained using airstart
system or if proper voltage
cannot be attained using
either system, refer to
aircraft electrical system
manual for troubleshooting
of possible aircraft system
malfunction,

72-00
Page 105

switch RPM indicators
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Problem

Probable Cause

Investigation/Corrective Action

B. Faulty Fuel Nozzle

(c) If proper voltage is pres-

(d)

(e)

(£)

ent, remove both igniter
plugs from engine per
80~-23-0 and position them
where spark gap is visible.
Energize ignition exciter
and check both igniters for
strong, blue colored, rapid
firing arcs. If either or
both igniters exhibit weak
arcs, replace the weak ig-
niters per section 80-23-0
and check again,

If strong arcs are observed,
check for proper immersion
of the igniters and assemble
per section 80-~-23-0.

If neither igniter fires
properly, replace the igni-
tion exciter per 80-21-0
and recheck igniter plugs
again,

If only one igniter pro-
duces a strong arc, switch
the high tension leads at
the exciter box to check
the plugs for breakdown.
When weak arc is consistent
with switch, replace the
bad plug. Should the same
igniter continue to exhibit
a weak arc, replace the
ignition exciter per
80-21-0,

Before proceeding with fuel system investigation, ensure there is

no severe hot section distress in the form of burned metal on the
fan nozzle and fan turbine blades,

NOTE:
72~00
Page 106

Oct. 1/69
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Problem Probable Cause Investigation/Corrective Action
(1) Motor engine with (a) If a heavy mist is observed
throttle in idle and it has been previously
detent; a heavy established that ignition is
mist should be satisfactory, it is recom-
seen coming from mended that the two fuel
tailpipe. See nozzles, those immediately
following step upstream of the two igniter
(2) if no or plugs which might interfere
slight mist is with the spray pattern, be
observed, removed and checked for

cracks or carbon build-up
per section 73-18-0, De-
termine if there was an in-
crease in EGT during the
previous flight.

NOTE: A rough approximation for amount of mist is that the output of all
fuel nozzles together is about one quart every 30 seconds at start-
er motoring speed.

(2) If tailpipe is (a) If boost pressure indica-
not wet after mo- tion is not observed, con-
toring engine with sult applicable aircraft
throttle in idle electrical and fuel system
detent, the fuel manuals for troubleshooting
system should be of possible aircraft system
investigated malfunction,
starting with
the aircraft sys- (b) If proper boost pressure
tem, then proceed- indication is observed,
ing to the engine. and continuous drainage
Check aircraft noted from engine gang
fuel system by drains, during motoring
observing the air- with throttle in idle
craft instruments detent or at anytime boost
for positive indi- pumps are operating, replace
cation of boost the manifold drain valve per
pressure while 73-16-0,
attempting a nor-
mal start per the 1. Replace the fuel pump,
aircraft flight 73-13-0, if fuel drains
manuals, from the fuel pump shaft

seal drain, It is im-
NOTE: Check the air-~ portant to check the fuel
craft fuel shut- pump and control filters
off valve for for contamination. Should
proper operation, the control filter show
72-00

Dec. 1/72 Page 107
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Problem

Probable Cause Investigation/Corrective Action

72-00
Page 108

|

signs of having bypassed,
(heavily contaminated)
the fuel control must be
replaced per 73-21-0, In
addition, the filter in
the servo fuel supply
line to the overspeed
governor must be cleaned.

Replace the manifold
drain valve per 73-16-0
if fuel drains from the
fuel manifold drain
valve at a steady flow
rate while engine is
being motored with throt-
tle in idle detent.

(¢) Carry out start attempt -
advance throttle to higher
setting, If engine starts,
check the following:

1y

2,

Correct throttle rigging
if shaft fails to reach
idle detent or fuel con-
trol lever is not at
ground idle mark on con-
trol when throttle shaft
is in the idle detent.

Deleted.

Dec. 1/72
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Problem

Probable Cause

Investigation/Corrective Action

§ pec. 1/73

3. Deleted.

(d) If engine does not start

when throttle is pushed
forward. Carry out the
following:

1. If proper boost pressure
indication is observed
and the control throttle
shaft is positioned
properly, check for air
locked pump by first
disconnecting reference
pressure line to pres-
surization valve. Turn
on aircraft electrical
boost pumps until at
least one quart of fuel
drains from line then
reconnect line. If air
was present in the sys-
tem, perform a '"Motoring
Check", 72-00, Adjust-
ment/Check Section, to
prime system then attempt
a start,

72-00
Page 109
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Probable Cause Investigation/Correction Action

72-00
Page 110

3,

Jwo

If air was not present,
and engine will not
start, check fuel pump
and fuel control filters
for contamination. If
either filter contains
sufficient contamination
to have bypassed, that
component must be re-
placed.

. Excessive internal leak-

age in the overspeed
governor, check by dis-
connecting the line from
the overspeed governor
"bypass'" port. Cap the
line but leave the over-
speed governor port un~
plugged. Disarm ignition
and motor engine. Place

throttle in idle position.

Leakage from port shall
be less than 80 pph.

If over 80 pph, the
overspeed governor must
be replaced per section
73-22-0.

June 1/84
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4. High Exhaust Gas Temperature (EGT) During Starts.

NOTE:

Ensure engine achieves 12 percent speed in 12 seconds for ambient tem-
perature conditions of 0°F (-18°C) or higher. A slow acceleration to
a speed below 12 percent may result in a hot start. Hot starts repre-
sent over-temperature conditions within the engine, therefore, trouble-
shooting should be approached with caution. Any overtemperature of the
engine requires inspection checks per 72-00, Inspection/Checks. Prior
to troubleshooting the engine, position aircraft facing into the wind.

A, Turbine Tem- (1) Improper EGT (a) Ensure EGT indicating system
perature EGT indication. is functioning correctly by
(T5) Rises checking aircraft/engine
Abnormally system with a Jetcal Analy-
Requiring zer, or equivalent, which
Start to be actually applies heat to
Aborted. the thermocouple harness

Dec. 1/73

probes. If the aircraft/
engine EGT indicating sys-
tem does not check out
satisfactory, check each
component (thermocouple
harness, engine temperature
protector, aircraft wiring,
aircraft indicator) for
resistance and determine the
malfunctioning component.

NOTE: If an engine tempera-
ture (ETP) is install-
ed on the engine, the
aircraft indicating
system should read
139C lower than the
Jetcal Analyzer for
every one ohm of re-
sistance in the ETP
above 1.5 ohms and
139C higher than the
Jetcal Analyzer for
every one ohm of re-
sistance in the ETP
below 1.5 ohms.

72-00
Page 111
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Problem Probable Cause Investigation/Corrective Action
A. (Cont)
(2) Improper fuel (a) Check fuel density setting
density setting for the proper combination
(Ref. Section of fuel and position., If
73-21-0.) the setting is at a higher

specific gravity than the
specific gravity of the
fuel being used, the prob-
lem will be made worse by
setting it to a lower num-
ber. Therefore, only re-
set the adjustment if the
specific gravity is at a
lower number than that of
the fuel being used.

(3) Foreign object (a) Inspect compressor and tur-
damage (FOD). bine for signs of FOD. 1If
excessive damage is evi-
dent, repair as necessary.

(4) Improper starting (a) Ensure throttle is not ad-
procedure. vanced to idle until at
least 10 percent (Ng) is
reached. (12 percent or
higher is preferable if

obtainable.)
(5) Adir in fuel (a) This is likely to occur if
control. any portion of the fuel

system has been opened up-
stream of the fuel control.
If this has occurred, make
a normal (wet) start at-
tempt without ignition for
20 seconds. Allow engine
to drain, then make a nor-
mal start. But do not
open stopcock until 15
seconds after initiation
of start., This will blow
residual fuel from the
engine.

72-00 D
| Page 112 ec. 1/73
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Investigation/Corrective Action

A. (Cont) (6) Delayed

ignition.

(7) Improper over-
board drainage.

(8) Ice in fuel con-
trol P3 sensing
bellows.

Dec. 1/73

(a) Check that engine lights
off within 5 seconds of
throttle advance to ground
idle detent. If not, check
ignition system. If this
proves satisfactory, sus-
pect fuel nozzles.

(a) Motor engine with throttle
in ground idle detent and
ignition off. When motor-
ing speed has stabilized,
stopcock the throttle and

#allow engine to shut down.
A minimum of 100 cc of fuel
should flow from the over-
board drain. If there is
no or little overboard
drainage replace the drain
valve per 73-16-0.

(a) Apply heat to fuel control
sensing bellows before at-
tempting next start.

(b) Remove the water from the
sensing bellows and fill
the bellows with diethylene
glycol monobutyl ether,
antifreeze fluid (Butyl
Carbitol, manufactured by
Union Carbide Corp., Box
8361, 437 MacCorkle Ave.,
South Charleston, West
Virginia, 25303, or MCB
Manufacturing Chemists,
2909 Highland Avenue,
Norwood, Ohio, 45212, or
equivalent) as follows:

1. Disconnect the P, line
from the fuel control.

72-00
Page 112A/112B
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A. (Cont) 2. Deleted.

3. Heat (evenly distributed)
the control, if necessary,
to 7509-135°F and stabilize
the temperature.

4. Close antifreeze valve
(No. 2) and open vacuum
pump valve (No. 1). Main~
tain a constant tempera-
ture and the correct
pressure/vacuum for at
least 1 hour.

5. After the bellows has been
evacuated for 1 hour at
the proper temperature and
pressure/vacuum, close the
vacuum pump valve (No. 1)
and open the antifreeze
valve (No. 2) to allow
complete filling of the
bellows with antifreeze.

o

Close antifreeze valve (No.
2). Reconnect the P3 line
to the fuel control.

be used to remove the water
from the sensing bellows and
to fi1ll the bellows with anti-
freeze fluid.

I (c) The following procedure may

NOTE: This procedure is to be
used only as an interim
procedure and must be
followed by the procedure
described in paragraph (b)
at the first opportunity.

Dec 30/78 72-00
Page 113
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Problem Probable Cause Investigation/Corrective Action

A. (Cont) 1. Disconnect the P, line
from fuel control.

2. Allow moisture or water
to drain out of P4 fitting
on fuel control. Using
a syringe inserted in
the P, fitting, suck out
the bellows.

lw

Pour or squirt a small
amount of diethylene gly-
col monobutyl ether into
the Pq fitting to £fill

the bellows (approx. 5 cc).

4. Reconnect the P53 line to
the fuel control.

NOTE: If the foregoing does not correct problem, make more rigorous
FOD inspection. If no damage, change fuel control per 73-21-0.

5. Engine Will Not Accelerate to Idle Speed in 40 Seconds

NOTE: Deleted.

A. Hang-Up Occurs (1) Starting system (a) Trouble shoot start system
Below 20 Percent will not acceler- per paragraph 2. of this
Engine Speed. ate engine to 12 troubleshooting guide.

percent speed in
less than 12 seconds.

B. Hang-Up Occurs (1) Engine accelerates (a) Correct throttle rigging if
Above 20 Percent out of hang-up throttle shaft fails to
Engine Speed. when throttle is reach idle detent or fuel

advanced. control lever is not at

idle mark when throttle
shaft is in idle detent.

(2) Engine does not (a) Inspect P5 line to fuel
accelerate out of control and P, line to tur-
hang-up when throt- bine for tightness and cracks.
tle is advanced. Repair is necessary.

(b) Check overboard drain line
for fuel flow, replace drain
valve if any fuel flows from
drain at hang-up condition.

72-00 Dec. 1/73
Page 114

AluQ sesodind Bujuies] 104 Awapedy Yo | 048y |BUOiBUIBIU|



GENERAL @ erecTric
CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
B. (Cont) (c) Inspect for FOD in compres-

sor and turbine sectionms.
Repair as necessary.

(d) Measure overspeed governor
internal leakage by discon-
necting the return line
from the overspeed governor
"bypass" port. Cap the line
but leave the overspeed
governor port unplugged.
Disarm ignition and motor
engine. Place throttle in
idle position. Leakage from
port should be less than 80
pph. If greater, the over-
speed governor must be re-
placed per section 73-22-0.

(e) Adjust fuel control density
. setting one click to lower
number setting and try
another start.

(f) Check for leakage of pres-
surizing valve by opening
valve reference pressure
line, capping off line from
main fuel pump, and cranking
engine with stopcock open.
If leakage occurs, change
pressurizing valve.

(g) Change fuel control per
73-21-0 if above checks do
not correct problem.

Sep 15/75 72-00
Page 114A
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C. Air start (1) Improper air- (a) Make sure the start was
hang-up. start envelope. attempted within the air-
start envelope of the Air-
craft Flight Manual.
(2) Improper fuel (a) Check fuel density setting

type setting
(Ref. section
73-21-0).

(3) Faulty ignition (a)
system.

STALL PROBLEMS

6. Compressor Stalls.

for the proper combination
of fuel and position.

Check per ignition system
checks, paragraph 3.A.

NOTE: 1. Stalls may be divided into two types; steady state and those occurring

during acceleration or deceleration. Steady state stalls are those that

occur each time an engine reaches a certain speed regardless of how

slowly it is accelerated. Acceleration/deceleration stalls depend on the

rate of acceleration or deceleration. Stalls occur when the air flow

through the compressor is disrupted.

2. If a cause for compressor stalls is not identified by any of the follow-
ing probable causes and the engine is to be disassembled as during over-
haul, the compressor shall be rebuilt to meet the fits and clearances of

the engines modified according to Service Bulletin (CF700) 72-115.

A. All types of (1) Loss of compressor (a)
stalls (steady stall margin and
state, acceler- turbine efficiency.
ation and decel- (b)
eration).
72-00

Page 114B

Check compressor and fan
turbine sections for FOD.

Check compressor (through
inlet and bleed valves) for
cleanliness or corrosion. A
contaminated compressor will
result in loss of stall mar-
gin. Clean as necessary per
72-00, Maintenance Prac-
tices - Cleaning, paragraph
4,

Sep 15/75
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6.A. (Cont)
(2) Variable geometry (a) Check variable geometry
system not working system by operating system
properly. by hand for:

NOTE: The actuators should
move smoothly but
have firm resistance.

1. Excessive wear.

L)

., Binding linkages.
3. Actuator jamming.

4. Broken/kinked feedback
cable.

(3) Variable geometry (a) Check variable geometry
system out of system per 75-00, Mainte-
limits. nance Practices.

NOTE: If bleed valves have closed during shutdown, turn on boost pumps and
motor the engine with ignition OFF. This will open the bleed wvalves.

(4) Improper fuel (a) Check fuel density setting
type setting for the proper combination
(Ref. section of fuel and position.
73-21-0.)

(5) Faulty compressor (a) Check CIT sensing air hoses
inlet temperature from inlet to aspirator for
sensing system. signs of chafing, col-~

lapse, and blockage.

(6) Incorrect stator (a) Check alignment of stator
alignment. segment bleed holes with
holes in compressor casing
(view through customer
bleed ducts).

NOTE: The above checks should eliminate steady state stall problems. Further
checks for acceleration or deceleration stalls should be carried out with
the engine running. Ensure aircraft is facing into the wind to perform
these checks. Do not operate engine above idle with pod doors open or
removed.

June 1/84 Pagnggg
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6. (Cont)

B. Engine stalls (1) Bleed valve sched- (a) Perform variable geometry
during accelera- ule out of limits. check per 72-00, Adjustment/
tion or decelera- Test. If schedule cannot be
tion. adjusted within limits,

replace fuel control per
73-21-0.

(b) Perform fast acceleration
followed by fast decelera-
tion. If engine does not
stall, return engine to
service.

(2) Stall occurs in 50 (a) Check fuel density setting
to 70 percent on fuel control for correct
speed range. setting per 73-21-0.

(3) Stall occurs above (a) Either FOD or basic engine
70 percent speed problem. If stall occurs
range. above 90 percent, remove

compressor top half and
inspect for FOD. or stator
vane sector reversal.

(b) If fuel density setting is
correct, increase it omne
setting and perform Accel-
eration Check per 72-00,
Adjustment/Test. If this
corrects problem perform
Maximum Speed Setting pro-
cedure per 72-00, Adjust-
ment/Test. If problem still
exists, replace fuel con-
trol per 73-21-0.

72-00 Sep 15/75
Page 116
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6. (Cont).

C. Engine stalls during
altitude acceleration
or steady state conditions.

NOTES:

Dec 31/95

1.

Record inlet temperature (T2) and speed (Ng) at which stall

occured.

See figure 103 for troubleshooting guide and for references to
overhaul inspection and repair procedures.

To make sure that the stall problem has been corrected, perform
an altitude acceleration check after all repairs and adjustments
have been accomplished.

(1)

(2)

(3)

(4)

(5)

(6)

(a)

Compressor or
turbine FOD.

(a)

VG system worn,
binding or broken
and feedback cable
broken or kinked.

(b)

P3 line to MFC
damaged.

(a)

(a)

Contaminated fuel
filters.

Top speed in excess (a)
of 108 percent gas
generator.

Shift in fuel con- (a)
trol acceleration

schedule.

(b)

Inspect and repair per
overhaul manual.

Check VG system by operating
by hand. The actuators
should move smoothly and
have firm resistance.

Inspect and repair per
overhaul manual.

Inspect for damage or
blockage.

Ingspect aircraft and engine
filters for blockage per
SEI-154, Sections 73-13-0,
73-14-0, 73-20-1, and
73-21-0.

Bench test fuel control and
recalibrate topping schedule
downwards per SEI-154,
Section 73-20-1.

Check fuel control for
proper specific gravity
setting per SEI-154,
Section 73-20-1.

Bench test fuel control and
recalibrate topping schedule
downwards per SEI-154,
Section 73-20-1.

72-00

Page 116A
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6. C. (Cont)
(7) Engine/aircraft (a)
system problem.

(b)

(c)

(d)

(e)

(£)

(g)

(h)

(8) Low compressor (a)

operating line.

(b)

(c)

(@

72-00
Page 116B

Check inlet duct for damage
or misalignment.

Check nacelle area for air
leakage or exhaust recircu-
lation.

Check aircraft for engine
throttle rigging fault.

Inspect T2 sensor hose for
damage or cracking.

Check sample of fuel for
contamination (debris or
water).

Check aircraft for boost
pumps failure.

Check bleed duct for mis-
alignment.

Check tail pipe area. Use
average of 12 ID measure-
ments.

Inspect turbine for FOD,
tip rubs, and blade damage
repair per overhaul manual.

Inspect turbine shroud for
excessive clearance and re-
pair per overhaul manual.

Inspect for undersize tur-
bine nozzle flow areas and
repair per overhaul manual.

Inspect for undersize fan

nozzle flow area and repair
per overhaul manual.

Sep 15/75
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GENERAL @B eLecThic
CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
6. C. (Cont)

(e) Inspect compressor for
excessive corrosion and for
tip rubs per overhaul manual.

(f) Inspect compressor for
excessive FOD rework per
overhaul manual.

(g) Inspect compressor for ex-
cessive blade and vane tip
clearance and repailr per
overhaul manual.

(h) Inspect for clogged fuel
passages and/or clogged
cooler, repair per over-
haul manual.

(i) Inspect for compressor
blade leading edge quality
(factory check) and replace
if necessary.

(j) Inspect for compressor vane
orientation angle (factory
check) and replace if
necessary.

Sep 15/75 72-00
Page 116C/116D
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GENERAL @ ELECTRIC
CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101 (Cont)
Problem Probable Cause Investigation/Corrective Action

ACCELERATION PROBLEMS

7. Slow Engine Acceleration

from Idle to Takeoff Power.

A, Acceleration
Time from Idle
rpm to Stabil~-
ized Takeoff
EPR is Greater
than 15 Seconds
(or what was
previously
"normal" for
the particular
engine).

Oct, 1/69

(1) Compressor and/or (a)
fan turbine area
damage.
(2) Low idle rpm-« (a)
(3) Aircraft bleed (a)

air systemn.

(4) Compressor discharge {(a)
pressure (P3) sens-
ing line.

Inspect the compressor
blades for nonserviceable
damage through the engine

inlet and bleed valve ports.

Check for non-serviceable
damage to the fan turbine
section by looking up the
tailpipe.

Check idle rpm and correct,
since the slowest accelera-
tion is in the range below
65 percent rpm-a low idle
rpm will extend the accel-
eration time,

Check the bleed air system
for leakage by making ac-
celerations with customer
bleed air on and off. Check
for large increase in ac-
celeration time with cus-—
tomer bleed air on, If
this occurs, consult ap-
plicable aircraft manual
for troubleshooting of
bleed air system. Check
engine anti-ice system for
proper operation, If valve
has failed, replace the
valve, 75-11-0, and recheck
acceleration time,

Check compressor discharge
pressure sensing line to
the fuel control for leaks,
especially at the gasket on
the engine mainframe, Re-
move and replace the gasket
if a leak is found and re-
peat the acceleration test,

72-00
Page 117
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GENERAL @ ELECTRIC
CF700 TURBOFAN
MAINTENANCE MANUAL

TABLE 101 (Cont)

SEI-187

Problem

Probable Cause

Investigation/Corrective Action

LOW ENGINE SPEED

(5) Low fuel flow (a)
from fuel con-
trol.

8, Low RPM - Engine Unable to Reach Selected Speed.

NOTE: Deleted.

A, Engine Fails to
Attain Selected
Engine Speed.

72~-00
Page 118

(1) Turbine section (a)
damage.

(2) Fuel control shaft (a)
position.

(3) Compressor discharge (a)
pressure (P3)
sensing line.

(4) Aircraft bleed air (a)
system.

Check fuel control fuel
density setting. If setting
is high, set for type of fuel
being used and check accelera-
tion, TIf this does not correct
problem, decrease density
setting one setting and ac-
celerate from idle to takeoff.
If this corrects the problem,
perform Acceleration Check and
Maximum Speed Setting procedure
per 72-00 Adjustment/Test. If
problem still exists, replace
fuel control per 73-21-0.

Visually inspect fan tur-
bine for non-serviceable
damage.

Check fuel control shaft
travel by positioning air-
craft throttle against
takeoff stop and check con-
trol shaft for proper posi-
tion and rig aircraft
throttle system per aircraft
manual, if required,

Check for ruptured gasket
at the mainframe end of the
compressor discharge pres-
sure sensing line, also
loose fitting at fuel con=-
trol.

Inspect aircraft bleed air
system for evidence of
leaks and correct per air-
craft manual,

Dec 1/72
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CF700 TURBOFAN

SHI-187  MAINTENANCE MANUAL

. TABLE 101
TROUBLESHOOTING GUIDE (Cont)

Problem Probable Cause Investigation/Corrective Action

8.A. (Cont)
(5) Perform engine run. (a) Check the indicating system
by replacing the low reading

NOTE:Do not operate indicator with a known good
engine above item or by switching indica-
idle with pod tion from opposite engine.
doors open or
removed. (b) Check Maximum Speed Setting

per 72-00 Adjustment/Test.
Adjust maximum speed setting
higher; if necessary.

(c) Check for overspeed governor
malfunction by making an
overspeed governor check.

If test speed on overspeed
governor is not within
limits, replace the govern-
or per 73-22-0.

(d) Check for defective fuel
pump by inspecting the fuel
pump and fuel control filt-
ers. Check boost element by
removing inlet line to pump
and attempt rotation of
boost element through the
inlet.

(e) Check for defective fuel
control by making bleed
valve schedule check per
72-00, Adjustment/Test. If
there is a large shift in
the downward direction
(bleed valves close much
sooner than they are sup-
posed to, i.e., 1-2 percent
or more under schedule) re-
place the fuel control per
73-21-0.

| Sep 15/76 72-00
Page 118A/118B
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CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
8.B. Engine speed de- (1) Failed engine fuel (a) Disconnect fuel pump inlet
creases approx 2%. pump impeller shaft. hose. Carefully rotate en-

gine while attempting to
hold impeller with a nylon
rod. If impeller does not
rotate, replace fuel pump.

WARNING: WHEN ROTATING COMPRESSOR ROTOR BY HAND, TAKE PRECAUTIONS TO PREVENT
HAND FROM BEING CAUGHT BERWEEN ROTATING AND STATIONARY PARTS.

PERFORMANCE PROBLEMS

NOTES: 1. Before troubleshooting any performance problem, calibrate instrumentation

for the following parameters:

Fan speed (Nf)

Gas generator speed (Ng)

EGT (T5). See paragraph 4.A.(1)(a).

Fuel flow (Wf)

Engine Pressure Ratio (EPR) (aircraft instrumentation)

2. On CF700-2D-2 engines, pressure probes are calibrated to a specific
engine. Make certain that the part number of the probe being used

is the same as the one recorded in the engine log book.

9. Insufficient performance margin. (See figure 104.)

A. Aircraft engine (1) Aircraft instru- (a) Recalibrate aircraft
instrument (s) ment (s) out of instruments as noted.
over limits. calibration.
Sep 15/76 72-00

Page 119
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GENERAL @ ELEcTRIC

CF700 TURBOFAN

MAINTENANCE MANUAL SEI-187

TABLE 101

TROUBLESHOOTING GUIDE (Cont)

Problem Probable Cause

Investigation/Corrective Action

9. A. (Cont)

NOTE: Aircraft problem possibilities should
be eliminated before rejecting newly
installed engines. Refer to figure
104 for troubleshooting guide.

(2) Bleed air loss.

B. EGT limited at (1) EPR error.
takeoff (or
maximum cruise)
EPR condition.

(2) CIT sensing error.

(3) Compressor FOD,
erosion, or ex-
cessively dirty.

72-00
Page 120

(b) Using Engine Analyzer Model
1300, R-L Instruments,
Columbia Station, Ohio 44028
(or equivalent), check each
parameter through the entire
engine operating range. Ad-
vise operator to replace or
repalr defective instruments.

(a) Test engine with the main-
frame customer bleed ports
blanked off; if engine per-
formance is sufficient,
troubleshoot aircraft for
losses.

(a) Check probes for cracks and
carbon build-up covering
sensing holes. Remove car-
bon or replace probe per
77-11-0.

(b) Check lines for cracks and
leaks. Replace defective
parts.

(c) Check variable geometry
system for integrity and
freedom of movement and
rigging per 75-00,

(a) Check CIT inlet aspirator
hoses for signs of collapse,
blockage, and damage.

(a) Check compressor blades and
vanes and check bleed valves
for FOD, cleanliness and
corrosion. Repair as neces-
sary per 72-32-0 and 72-33-0.

June 1/84
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CF700 TURBOFAN

SEI-187 MATNTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem ' Probable Cause Investigation/Corrective Action
9. B. (Cont)

(b) Check 8th-stage seal clear-
ances per overhaul manual.

(4) Faulty air bleed (a) Turn off bleed air system
system or IGV's and check for increase in
incorrectly rigged. EPR. If EPR, fuel flow, and

EGT return to normal, inspect
bleed alr system. Check the
engine variable geometry
schedule per 75-00 and check
the IGV static rigging. With
IGV's in the full-open posi-
tion, the scribe mark on the
actuating ring must line up
with the zero mark (longest
line of the five lines on
front frame). Adjust per

75-00.
(5) Faulty fuel (a) With engine running, station
nozzles, indicated an observer in a safe posi-
by torching. tion where he can see into

the engine tailpipe. Instruct
the observer to look for a
continuous visible flame and
to note its position. Proceed
as follows:

CAUTION: DURING A NORMAL START THERE CAN BE NO VISI-
BLE FLAME OR TORCHING FROM THE TAILPIPE
WHILE THE ENGINE ACCELERATES TO IDLE. THE
ENGINE START SYSTEM SHOULD BE CAPABLE OF
MOTORING THE ENGINE TO AT LEAST 12 PERCENT
ENGINE SPEED (Ng) IN 12 SECONDS. THE THROT-
TLE SHOULD BE ADVANCED TO IDLE AT 10 PER-
CENT, MINIMUM, ENGINE SPEED (Ng). IF THESE
REQUIREMENTS ARE NOT MET CONSISTENTLY, THE
TORCHING MAY RESULT IN DAMAGE TO THE HOT
SECTION PARTS.

1 If a continuous flame is
observed at idle, termin-
ate engine run

Sep 15/75 72-00
Page 121
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TABLE 101
TROUBLESHOOTING GUIDE (Cont)

Problem

Probable Cause Investigation/Corrective Action

9. B. (5) (Cont)

72-00
Page 122

immediately and remove
three fuel nozzles; the
one clockwise of the
flame and the next two in
the counterclockwise di-
rection (aft looking for-
ward). Inspect these noz-
zles, in the nozzle annu-
lus and on front face, for
carbon deposits and/or
cracks which might alter
the nozzle spray pattern.
Replace fuel nozzles per
73-18-0.

CAUTION: DO NOT EXCEED
RPM OR EGT
LIMITS.

o

If no torching is obser-
ved at idle, advance
power slowly until either
torching is observed or
EGT or RPM limits power
increases.

fw

If torching is observed
at any speed between idle
and max power, terminate
run and remove fuel noz-
zles and inspect per

step 1 above.

(6) Engine temperature (a) Perform cell test to check

protector set in- engine temperature protector
correctly. per overhaul manual.

(7) Turbine damage, (a) Carefully inspect for any
erosion, or rubs. evidence of abnormal metal

erosion, FOD or other forms
of damage such as missing
and/or damaged nozzle parti-
tions or rotor blades, or
damage to the tailpipe exit
area. Inspect and repair
damaged parts per 72-50.

Sep 15/75
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SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
9. B. (7) (Cont) (b) Inspect turbine shroud for

excessive clearances or rubs.
Replace as necessary per
72-50.

{¢) Inspect turbine nozzles for
cracks and missing metal.
Repair and resize per over-
haul manual.

(d) Inspect first-stage turbine
blades for bow and warp per
72-53-0.

(8) Combustor damage. (a) Inspect for abnormal metal
burnout, erosion or missing
rivets. Repair as necessary

per 72-42-0.
(9) Fan damage, (a) Inspect fan shroud clearan-
erosion, or ces per 72-70. Inspect for
rubs. excessive rubs and missing

abradable coating; repair
or replace as necessary.

(b) Inspect fan transition seals
for excessive clearances per
72-70. Replace if necessary
per 72-71-0.

(c) Inspect fan nozzle for
cracks and missing metal. If
required, repair and resize
flow area per overhaul

manual.
C. High fan speed (1) Excessive FOD of (a) Replace blades having major
at takeoff EPR. fan blades. FOD per INSPECTION, 72~72-0.
(2) Oversize turbine (a) Inspect and repair flow
nozzle flow areas. area per overhaul manual.
Sep 15/75 72-00

Page 122A
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TABLE 101

TROUBLESHOOTING GUIDE (Cont)

Problem Probable Cause

Investigation/Corrective Action

9. C. (Cont)
(3) Undersize fan
nozzle flow area.

(4) Excessive fan
transition seal
clearances.

(5) Excessive untwist
of turbine or fan
blades.

(6) Distorted fan rear
frame intermediate
casing (midskin).

(7) EPR probe cracked
or plugged.

D. High gas gen- (1) Undersize turbine
erator speed nozzle flow area.
at takeoff EPR.

(2) Oversize fan nozzle
flow area.

(3) Leaking interstage
bleed valve.

(4) Leaking anti-icing
valve.

(5) Excessive compres-
sor 8th-stage seal
clearance.

(6) Excessive turbine
or fan shroud
clearance.

72-00
Page 122B

(a)

(a)

(a)

(a)

(a)

'(a)

(a)

(a)

(a)

(a)

(a)

Inspect and repair flow
area per overhaul manual.

Inspect seal clearance per
72-70 and, if necessary,
replace per 72-71-0.

Inspect first-stage turbine
blades per 72-53-0. Inspect
fan blades per overhaul
manual.

Inspect casing contour per
72~73-0.

Inspect and repair per
77-11-0.

Inspect and repair flow
area per overhaul manual.

Inspect and repair flow area
per overhaul manual.

Inspect for proper rigging
and operation of valves per
75-00.

Inspect for operation of
valve per 72-00 or replace
per 75-11-0.

Inspect clearance and replace
parts as necessary per over-
haul manual.

Inspect per 72-50 and 72-70.

Repair or replace parts if
necessary.

Sep 15/75
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TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
9. D. (Cont)

E. High or low
thrust at EPR

F. High specific
fuel consump-
tion (SFC).

Sep 15/75

(7

(8)

(1)

(2)

(3)

(1)

- (2)

(3)
(4)
(5)
(6)

(7)

Excessive transi-
tion seal clear-
ances.

Misrigged IGV and
variable geometry.

Distorted fan rear
frame intermediate
casing (midskin).

Excessive untwist
of turbine blades.

Cracked or plugged
EPR probe.

Excessive fan
shroud clearance.

Excessive transi-
tion seal clear-
ances.

Damaged exit guide
vanes.

Oversize fan
nozzle area.

Excessive fan
blade FOD

Leaking anti-icing
or bleed valves.

Excessive turbine
blade tip clear-
ance.

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

Inspect per 72-70. Repair or
replace parts if necessary.

Inspect and rig per 75-00.

Inspect casing contour and
repair as necessary per
72-73-1.

Inspect first-stage turbine
blades for bow and warp per
72-53-0.

Inspect and repair per
77-11-0.

Inspect per 72-70 and repair
per 72-73-0.

Inspect per 72-70, repair
or replace parts if neces-
sary.

Inspect and repair per
72-73-0.

Inspect area and repair
overhaul manual.

Inspect and repair per
72-72-0.

Inspect and repair per
75-00.

Inspect per 72-50.
Repair or replace parts if
necessary.

72-00
Page 122C
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MAINTENANCE MANUAL SEI-187
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
9. F. (Cont) (8) Excessive turbine (a) Inspect first-stage turbine
blade untwist. blades for bow and warp per
, 72-53-0.
(9) Compressor FOD (a) Inspect and repair per
72-31-0, 72-32-0 and 72-33-0.
(10) Excessive CDP (a) Inspect and replace if
seal leakage. necessary per overhaul
manual.
(11) Turbine FOD. (a) Inspect and repair per
72-53-0.
(12) Oversize turbine (a) Inspect and repair per
nozzle areas. overhaul manual.

10. Apparent Excessive T, Cutback. (Speed and EPR low at altitude.)

NOTE: These checks must be made with throttle at Max. position.
(See figure 506.)

A. Speed and EPR (1) Speed can be in- (a) Check aircraft and engine
are low at alti- creased by advanc- throttle system and rigging.
tude when com- ing throttle.
pared to figure (b) Check P3 to fuel control
506, 72-00, NOTE: Engine to control line for tightness, cracks
Adjustment/Test system tolerance or bad gasket at mainframe.

stack-up may
create a throttle

mismatch situa-  (c) Check fuel control top
tion which speed setting during ground
should not be run up. See section 72-00,
interpreted as Adjustment/Test.
excessive T3
cutback.

72-00 Sep 15/75

Page 122D
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GENERAL @ ELEcTRIC

CF700 TURBOFAN
SEI-187 MAINTENANCE MANUAL

TABLE 101

TROUBLESHOOTING GUIDE (Cont)

Problem Probable Cause

Investigation/Corrective Action

(2) Slow start as
well as Tg cut-
back is experi-
enced,

(3) Speed cannot be
increased by
advancing throttle,

June 1/84

(a)

(a)

(b)

(c)

(d)

Set fuel control density
adjustment to a lower set-
ting., Adjust idle and top
speed, then perform fast
idle to max, accels (if en-
gine stalls, replace fuel
control)., If engine opera-
tion is satisfactory, make
flight test to determine if
excessive speed cutback has
been eliminated,

Check for correct function-
ing of aircraft boost pump.
If low pressure, trouble-

shoot aircraft fuel system.

Inspect CIT sensing system
for damage, and for col-
lapsed or blocked hoses;
inspect aspirator housing
for cracks or damage.

Duving throttle retard to
idle, engine stalled or
flamed out between 80-90
percent speed (indicates Tg
bellows failure or IGV feed-
back cable problem), Inspect
compressor and fan turbine
for FOD and other damage
(i.,e, thermal distress), If
satisfactory, start engine
and check bleed valve sched-
ule while accelerating. 1If
the bleed valves start to
close early (approx. 70
percent speed) do not con-
tinue to accel engine as
speed hang=-up may occur in
70-75 percent (Ng) range.
Replace fuel control (Tg

bellows failure) per 73-21-0,

If engine does not stall or
flame out on decel, turn on
anti-icing air and observe

72-00
Page 123
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CF700 TURBOFAN
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TABLE 101 (Cont)

SEI-187

Problem

Probable Cause

Investigation/Corrective Action

(4) Excessive metered

flow leakage.

(a)

(b)

(c)

engine speed, This should
be done at the flight con-
dition at which problem
occurs, If speed does not
change, replace fuel control
per 73-21-0,

Check overspeed governor
for internal leakage per
3.B.(2)(d)§.

Check drain valve for over-
board leakage with engine
running, If leakage, re-
place valve per 73-16-0,

Check pressurizing valve
for leakage through refer-
ence port by disconnecting
hose at fuel pump. Cap off
fuel pump connection and
start engine, Fuel should
not leak from the open
pressurizing valve port,

If it does, replace valve
per 73-15-0,

11, High or Erratic EGT (T5) Readings in Flight Envelope.

A, High EGT in
Flight
Envelope.

72-00
Page 124

(1) EPR is low com-
pared to EGT,

(a)

(b)

Check the EGT indicating
system per paragraph 4.A.
(1) (a).

Check physical security of
the EGT wiring harness and
any other wires in its
vicinity, Incorrect read-
ings can result due to
bunches of other wires com-
ing close to the EGT wiring
harness, setting up an in-
duced current,

Dec. 1/73
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GENERAL @ ELECTRIC

CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101 (Cont)
Problem Probable Cause Investigation/Corrective Action

(2) Anti-icing air
is on.

ABNORMAL ENGINE NOISE

12, Excessive Engine Noise,

(a)

Check functioning and re-~
lated wiring of anti-ice
valve. This is a fail safe
system, and so if any part
of the electrical system

in the anti-ice circuit
fails, then the valve opens,

72-00

NOTE: There are certain normal noises associated with engine starts and
shutdowns, such as "ticking", "scraping" and "rubbing" because of
basic design features such as pinned No, 1 stage compressor rotor
blades, backlash in the accessory gear train and variable clearances,
Departures from normal noises are to be investigated. A normal engine
coastdown time is usually greater than 30 seconds and a slight "kick-
back' at the moment the rotor stops turning usually indicates that the
rotor is free,

A. Noise During (1) Turn rotor by hand (a) If coastdown time is less
Start and to determine the than 20 seconds, remove the
Shutdown, amount of drag as- hydraulic pump from its

sociated with the pad, then start engine.
noise, if possible After engine has stabilized
determine the ap- at idle, shutdown engine
proximate location and note coastdown time.
of the noise, i.e.,
gearbox, compressor, (b) If time is less than 25
turbine. seconds and can be deter-
mined that the noise comes
NOTE: Scraping noises from the turbine, perform
are sometimes engine run as follows.
associated with Start engine and advance
newly overhauled power until max is obtained,
or repaired Hold max power for approxi-
engines and usu- mately four minutes then
ally associated reduce RPM in increments of
with "wearing in" 5 percent holding each speed
of new or re- for two minutes until idle
located seals, or 50 percent speed is
This may be con- reached, Shutdown engine
sidered normal, and listen for noise and
check coastdown time,
Oct, 1/69

Page 125
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CF700 TURBOFAN
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TABLE 101 (Cont)

Problem

Probable Cause

Investiggtion/Corrective Action

B. Noises Such as

"Bumps'’, with bearings.
"Thumps" and
"Squeaks',

C. Operational Noises

NOTE:

72-00
Page 126

Generally associated

1, If either or both im-

- prove, observe proper
shutdown procedure after
subsequent flights and
monitor shutdown noise.

|

If engine run has not
corrected turbine noise,
teardown of the engine
hot section by a facility
having this capability
should be made to deter-
mine the source and
correct the problem,

Using some sound amplification
probe method check the starter,
gearbox, and external engine
adjacent to main engine bear-
ings at starter motoring speeds
and during coastdown from
either start or idle RPM, If
it is believed that the noise
is a bearing, the engine or
accessory component should be
removed and replaced at a
facility having proper capa-
bility.

Abnormal engine operation can result from fuel or combustion
system instability, vibration of the engine structures or piping
and noise internal to the engine or accessories due to inter-

ference,

(1) Fuel or combus-

tion system.

(a) Instability within either
system is heard as a
"rumble'. The condition
can be corrected by orderly
removal and replacement of
components within either
system, However, prior to
replacing components it is
recommended that a General
Electric Co. representative
be consulted.

Oct. 1/69

AluQ sesodind Bujuies] 104 Awapedy Yo | 048y |BUOiBUIBIU|



SEI-187

GENERAL @D ELECTRIC———
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MAINTENANCE MANUAL

TABLE 101 (Cont)

Problen

Probable Cause

Investigation/Corrective Action

(2) Vibrating engine
structures and
piping,

(3) Interference
noise,

12A, Engine "Rumble' in Speed Range 48-65% Ng.

A. Fuel System
Malfunction,

‘B June 15/71

(1) Air in pressurizing
valve reference
pressure line,

(a)

(a)

(b)

(a)

This condition usually re-

sults from unbalance condi-
tion of an engine rotating

component, Correction can

be performed only at engine
overhaul level facility.

The offending accessory can
be detected by removal and
replacement.

Rubbing within the engine
usually occurs in the tur-
bine section (seals and
blade rubs) and can be
detected by using a sound
amplification probe method.
Rubbing noises within the
compressor section require
detail inspection and cor-
rection at an e€ngine over-
haul facility.

Turn on boost pump, open
stop cock and loosen refer-
ence pressure line at pres-
surizing valve. Allow flow
to continue until fuel is
free of air bubbles. Tighten
fuel line, close stop cock
and switch off boost pump.

72-00
Page 126A/126B
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SEI~187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
(2) Pressurizing valve (a) Change pressurizing valve.
instability.
(3) Overspeed governor (a) Change overspeed governor.
servo valve in-
stability.
(4) Fuel nozzle flow (a) Change all fuel nozzles.
divider instability.
B. Improper (1) Combustor incompat- (a) Change combustor.
combustion. ibility with other

engine components.

NOTE: Aircraft fuel system boost pressure level can cause '"rumble'. Con-~

sideration should be given to changing the aircraft boost pump if
difficulty is found in eliminating rumble.

LUBE SYSTEM

NOTE: Before troubleshooting Lube System problems of temperature or pressure,
check the instrumentation calibration of these parameters.

13. Lube System Troubleshooting.

NOTE:

The engine lube supply system basically consists of a supply tank, a
positive displacement pump, a cooler, a filter, and the jets. Oil
pressure is sensed before it enters the filter. If the filter becomes
dirty or the flow through the jets is restricted, the indicated pres-
sure will increase. At the present time there are two basic lube
systems. The center vent (CV) and non-center vent (non-CV) systems.
In troubleshooting the CV vs. the non-CV system, the most significant
difference is that the internal sump and gearbox pressures in the CV
engine run considerably higher than those of the non-CV engine.

CAUTION: TIF THE ENGINE HAS OPERATED WITH NO OIL PRESSURE, A COMPLETE LUBE

SYSTEM INSPECTION MUST BE MADE BY AN OVERHAUL FACILITY.

A SUDDEN INCREASE OR DECREASE IN OIL PRESSURE OF 10 PSI FROM THAT
OIL PRESSURE CONSIDERED TO BE NORMAL FOR THE ENGINE IS CAUSE FOR
INVESTIGATION.

A. High 0il (1) Contaminated lube (a) Remove filter and check for
Pressure pump filter contamination as stated in

June 1/84

section 79-00, Servicing.

72-00
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TABLE 101
TROUBLESHOOTING GUIDE (Cont)

Problem Probable Cause Investigation/Corrective Action

NOTE: Check lube (2) Defective oil
filter and pressure trans-
and perform mitter or gage.

gearbox Install a direct

(a) Replace defective transmit-
ter or gage,.

NOTE: During engine opera-

pressure reading gage tion the direct read-
check if en- (0-200 psi scale) ing gage on CV engines
gine has in the line to will indicate higher
non~-CV sys-~ the aircraft pressure than non-CV
tem, If transmitter., If engine at same RPM,
filter is engine is CV type Reference (main sump)
clean and install a second pressure must be sub-
gearbox (0-30 psi) gage tracted from supply
pressure is in parallel with pressure when check-
less than § the lube pressure ing lube pressures of
lbs., engine reference line, CV engines,

should be

removed for
complete lube
system in-
spection by
an overhaul
facility.

(3) Defective oil (a) Thermostat or relief valve
cooler failure/ruptured oil cooler
(internal). Replace oil
cooler per 79-23-0.

(4) Damaged/defective
oil supply line.

(a) Remove supply line. Inspect
for blockage and damage.
Repair or replace supply
line.

NOTE: Do not change lube pump because it cannot cause
high oil pressure.

B. Low or No 0il (1) Low 0il in o0il tank (a) Service lubrication system

Pressure per 79-00.

(2) Defective lubrica- (a) Retorque or replace defec-
tion lines and/or tive line and fittings.
fittings

72-00 June 1/84

Page 128

AluQ sesodind Bujuies] 104 Awapedy Yo | 0J8y |BUOiBUIBIU|



GENERAL @B ELECTRIC

CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
(3) Defective pressure (a) Replace defective pressure
transmitter or transmitter or gage. Check
gage using direct reading gage.
(4) Defective or ob- (a) Clean/replace relief valve.
structed relief
valve
(5) Defective oil (a) Faulty thermostat valve,
cooler Comply with engine service
bulletin (ESB) No. 72-42
or replace cooler per 79-00.
(6) Defective lube (a) Disconnect No. 1 bearing
pump lube inlet line at 10
o'clock (aft lcoking for-
NOTE: If pressure re- ward) front frame connec-
mains low after tion. Motor engine. If
lube pump re- oil does not discharge,
placement, re- remove lube pump. Check
ject engine to lube pump inlet for clogged
overhaul facil- condition. Clean as re-
ity for inspec- quired or replace lube
tion of internal pump per section 79-21-0.
lube system com-
ponents.
June 1/84

72-00
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CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL
TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
C. No 0il Pres- (1) Defective lube (a) Determine cause of pump
sure and Loss pump. failure. Check lube sup-

of Ng Indica-
tion.

D, Fluctuating
0il Pressure.

ply filter per 79-22-0,

1, If clean, remove pump
and check for failed
gear and/or No., 1 ele-
ment bearing seizure,
Remove gearbox and pump
and send to engine over-
haul facility. Flush
engine lube system and
service with new oil,.

2. If contaminated, remove
engine and send to over-
haul facility for in-
spection and repair,

(1) Low o0il in tank. (a) Check and service lubrica-
tion system per 79-00,.

NOTE: A fluctuation of *5 PSI is cause for investigation.

June 1/84

(2) Defective pressure (a) Replace defective pressure
transmitter or transmitter or gage. Check
gage using direct reading gage

as stated in preceding
paragraph A.(2).

(3) Contaminated or (a) Remove filter and check
weak check valve for contamination as
spring in lube stated in section 79-00,
pump filter Servicing.
72-00
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TABLE 101

TROUBLESHOOTING GUIDE (CONT)

SEI-187

Problem

Probable Cause

Investigation/Corrective Action

E. High 0il
Consumption.

72-00
Page 130

(4)

(5)

(1)

(2)

(3)

(4)

(5)

Defective lube
pump .

Defective swivel
pendulum pickup.

0il tank filler
cap loose.

Defective lube
pump tachometer
generator drive
shaft seal.

External lube
lines and fit-
tings for leakage.

Defective o0il tank
relief valve.

0il on compressor
blades and pooling
of o0il droplets at
6 o'clock position
inside compressor

casing.

(a)

(a)

(a)

(a)

(a)

(a)

(a)

Check pump operation as
stated in preceding para-
graph B. (5). '

Remove pump from tank per
79-21-0, and check pickup

for proper movement.

Replace O-ring, install
and lock cap.

Replace seal per section
79-21-0.

Retorque or replace defec-

tive lube lines or fittings.

Replace valve per Section
72-12-0.

If o0il is present, operate
the engine at IDLE speed
after running for a least
three minutes at approxi-
mately 100 percent and with
stabilized o0il temperature,
check for o0il mist blowing
from the compressor bleed
valves. 0il will be ap-
parent inside the cowling
or at the bleed valve duct

exists. (Do not misconstrue

compressor rotor preserva-
tion o0il which blows out
during start.) Replace the

.No. 1 carbon seal, if oil

mist is noted, by a quali-
fied maintenance facility
per section 72-30.

Dec 31/95
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MAINTENANCE MANUAL

TABLE 101 (Cont)

Problem

Probable Cause Investigation/Corrective Action

Oct, 1/69

(6) Faulty carbon

(a) Check No. 2 and 3 sumps as

seals, O-rings, follows:

etc.
1.

jro

jw

[N

Idle

Disconnect Nos, 1, 4
and 5 sump vent lines,
Cap off end of vent
lines or fittings to
prevent oil loss during
engine operation.

Connect a vacuum-pres-—
sure gage (30 in, Hg
vacuum to 30 psig) to
the mainframe vent fit-
ting for center vent
(CV) or axis ''B" aft
fitting for non-center

vent (non-CV),

Operate engine at take-
off for 5 minutes sta-
bilization period and
then record sump pres-
sure, Operate engine
at idle for 3 minutes
stabilization period
and then record sump
pressure.

Nos, 2 and 3 sump read-
ing must be within the
following limits. Read-
ings lower than these
indicate an internal
leak,

(63" Non-CV

0 psig =~1.0 in Hg,.

Take-off 10 psig O psig

5,

If leakage is determined
to be internal, remove

the engine and return to
overhaul for investiga-

72-00
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MAINTENANCE MANUAL

TABLE 101 (Cont)

SEI-187

Problem

Probable Cause

Investigation/Corrective Action

72-00
Page 132

tion (per Overhaul Man-
ual) of No, 2 and No, 3
sump areas., This will
require engine disassem~-
bly to areas required
for leakage isolation,
If No, 2 and 3 sumps are
within limits continue
troubleshooting as fol-
lows.,

(b) The engine should be re-

(c)

(d)

moved from the aircraft

for ease of troubleshooting.

Remove external hoses and
lines and inspect for
blockage or breaks. Clean
or replace as necessary.

Check No, 1 sump area as

follows:

l_o

2,

jw

jo
.

Remove bullet nose,.

Remove line from oil
supply, scavenge and
vent fittings on front
frame,

Cap the o0il supply and
scavenge line. Supply
5-10 psig of clean air
to No, 1 sump through

the vent line.

Soap check all brazed
Jjoints outside of No., 1
sump, No leaks allowed.
Leakage from the carbon
seal is normal,

If leakage occurs, re-

turn the engine to over-
haul.

Oct, 1/69
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GENERAL @ ELECTRIC
CF700 TURBOFAN

SE1-187 MAINTENANCE MANUAL
TABLE 101
! TROUBLESHOOTING GUIDE (Cont)
2roblem Probable Cause Investigation/Corrective Action
13.E.(6) (Cont)

Sep 15/76

(e) Check No, 5 sump area as
follows:

(£)

1,

|2
L

[w .

| o>

jon

Remove exhaust tail cone.
Remove rear shield,

Remove line from vent,
oil supply, 8th stage
seal leakage and scav=-
enge fittings on fan
rear frame,

Cap all fittings except
the vent fitting. Supply
5-10 psig of clean air
to the No. 5 sump
through the vent fitting.

Soap check all tube
joints and all exposed
areas., No leaks allowed.
If leaks occur at tube
joints, replace O-rings
on tube, If leaks oc-
cur at scavenge pump,
replace gasket or scav-
enge pump and gasket

per 79-24-0, If leaks
occur in the No, 5§
bearing housing, the
housing must be replaced.

Check the No. 4 sump area
as follows:

i.

2,

Remove the fan package
from the engine per
72-70.

Remove the cover and
front shield from the
No, 4 sump area.

72-00
Page 133
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i TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
13.E. (6) (Cont) 3. Remove line from vent,

0il supply, 8th stage
seal leakage and scav-
enge fittings on fan
front frame.

4. Cap all fittings except
the vent fitting. Sup-
ply 5-10 psig of clean
air to the No. 4 suup

through the vent fittiug.

|

Soap check all tube
joints and all exposcd
area. No leaks allowed.
If leaks occur at tube
joints, replace O-rings
on tube. If leaks occur
at scavenge pump, the
gasket or scavenge pump
and gasket must be re-
placed. If leaks occur
in the No. 4 bearing
housing, the housing
must be replaced.

(g) If no leaks occur during
soap check of sump areas,
the fan package must be
returned to overhaul.

(7) 0il foaming in (a) Small amounts of silicone
oil tank. 0oil or grease in the lube

system will cause oil fouau-
ing which may result in en-
gine o0il being forced out
of the overboard vent. 1t
silicone contamination is
suspected, replace the eu-
gine oil per section 79-00,
Paragraph 2.E.

72-00 Sep 15/7¢6
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TABLE 101
TROUBLESHOOTING GUIDE (Cont)
Problem Probable Cause Investigation/Corrective Action
13.F. Fuel Mixed (1) Ruptured oil (a) Watch oil tank overboard
with Lube 0il. cooler. air relief valve for over-

G. 0il Tank
Ballooned.

H. Lube System
Contamination.

June 1/84

flow of lube o0il and/or
fuel. Replace oil cooler
per 79-23-0. Drain, flush,
and fill lube system.

(b) Drain oil tank; check
drainings for fuel contamin-
ation by smell or by feel.
Replace o0il cooler per
79-23-0. Drain, flush, and
£i1l lube system.

{2) Fuel pump shaft (a) Check fuel pump overboard
seal failure. drain for excessive fuel
drainage. Replace defec-
tive fuel pump per 73-13-0.
Drain, flush, and fill lube

system.

(3) Accessory gearbox (a) Check for defective seal.
fuel pump drive Replace defective seal per
gear seal failure. 72-64-0. Drain, flush, and

fill lube system.

(1) 0il tank relief (a) Check valve for proper
valve. operation and replace the

valve if required per
79-12-0.

(2) Fuel contamination. (a) Refer to preceding para-
graph F for procedure.

(1) Contaminated lube (a) If filter has less than 10%
pump filter. element coverage, flush sys-
tem, change filter, and mon-

itor. Refer to 79-00.

72-00
Page 134A
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TABLE 101

TROUBLESHOOTING GUIDE (Cont)

SEI-187

Problem Probable Cause Investigation/Corrective Action

(b)

(2) System contami- (a)
nation.

(b)

If filter has more than 10%
element coverage, lube sys-
tem investigation is re-
quired. Bypass of filter

is possibly allowing contam-
inates to pass into lube
jets, sumps, lube pump, oil
tank, and oil cooler.

Define by examination of
the extent of contamination.

If system is contaminated
beyond filter, remove engine
for examination by overhaul
shop. (For example, examin-
ation is required if metal
particles are detected

on magnetic plug of acces-
sory gearbox.)

72-00
Page 134B
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MAINTENANCE MANUAL

TABLE 102 Deleted.

72-00
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SEI-187

MOTOR ENGINE
WITH THROTTLE IN

NO START
NO EGT RISE

-

STARTING SYSTEM
MUST ACHIEVE
MINIMUM MOTORING (:)
SPEED OF AT
LEAST 12% IN
12 SEC.

FUEL SYSTEM

IDLE DETENT.

IGNITION OFF

O)

PARAGRAPH 2 AND

A HEAVY MIST IS
SEEN COMING FROM
TAILPIPE

IS OPERATING
SATISFACTORILY,

THE TWO IGNITERS

IF IGNITION SYSTEM

REPLACE THE TWO FUEL
NOZZLES UPSTREAM OF

m———

@

r '

MIST OBSERVED IS

TAILPIPE IS NOT WET VERY LIGHT

A i

CHECK FOR CHECK ALL OVER-
POSITIVE AIRCRAFT BOARD DRAINS
BOOST PRESSURE DURING THE

AND MAKE SURE MOTORING CHECK.
ATRCRAFT SHUT-OFF &

VALVE IS OPEN
EXCESSIVE OVER- @
BOARD DRAINAGE

|

ISOLATE AND

REPLACE DEFECTIVE

FUEL SYSTEM COMPONENT
{MANTFOLD DRAIN VALVE,
OR P AND D VALVE)

TABLE 101.

CHECK BATTERY PER

IGNITION SYSTEM PER
PARAGRAPH 3.A. OF

ADVANCE THROTTLE
TO HIGHER POWER
SETTING

H

ENGINE STARTSI

CHECK THROTTLE

RIGGING TO (:)

FUEL CONTROL

NOTE:

REPLACE FUEL
CONTROL

NO CHANGE IN REPLACE 0SG
OBSERVED l“""‘["""l
SYMPTOMS EXCESSIVE
T LEAKAGE
(OVER 100 PPH)
PERFORM PRESSURE I

LEAKAGE WITHIN
LIMITS

|

CHECK AT FUEL

I

PUMP OR AT PRES-
SURIZING VALVE

PERFORM OVER-

SPEED GOVERNOR (:)

INTERNAL LEAKAGE

TEST

REPLACE PUMP OR

!

PRESSURIZING -
VALVE AS RE-

PRESSURE LEVELS

NORMAL

QUIRED

= ANY OF THE ITEMS LISTED MAY CAUSE THE PROBLEM, THEREFORE THE ENTIRE CHART SHOULD BE READ

AND UNDERSTOOD BY THE USER.

HOWEVER, FIELD EXPERIENCE HAS INDICATED THAT THE MOST

PROBABLE CAUSES (IN DESCENDING ORDER) ARE THOSE INDICATED BY THE NUMBERED CIRCLES. IT

®

IS SUGGESTED THAT THEY BE FOLLOWED IN SEQUENCE. BC-0126
Trouble-Shooting Flow Chart
Figure 101 (Sheet 1 of 6)
72-00 Dec, 1/72
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SET-187

MAINTENANCE MANUAL

SLOW START

{EXCEEDS 40 SEC)

1

DOES STARTING SYSTEM ACHIEVE
12% SPEED IN LESS THAN 12 SEC

DOES ADVANCING THROTTLE

TO A HIGHER POWER SETTING

STILL OCCURS

FUEL CONTROL IMPROVEMENT

IMPROVE START TIME

'

YES

CLICK

CHECK THROTTLE

RIGGING START CYCLE IS SLOW

DEFINE WHICH PORTION OF

ENGINE LIGHT-OFF

CHECK IDLE SPEED| |rime AFTER THROTTLE

AND RE-ADJUST IF
LOW

(2-5 SEC AVG)

ADVANCE IS EXCESSIVE

1

ENGINE STILL
STARTS SLOW

SUSPECT IGNITION
SYSTEM (LOWER
{IGNITER (5)

REPLACE FUEL
CONTROL

SUSPECT FUEL
NOZZLES
{7 0'CLOCK)

AFTER LIGHT-OFF, ENGINE
ACCEL TIME TO IDLE

IS EXCESSIVE

(156-20 SEC AVG)

t

SUSPECT LOW FUEL
SCHEDULING TO ENGINE

T

!

e

[}

' CONTROL DENSITY |
t SETTING ONE {
]

[}

-l

|
i
| ST

IN START TIME

CHECK BATTERY PER PARAGRAPH 2
- {VEs] — f - N0 J—=—{ AND IGNITION SYSTEM PER
PARAGRAPH 3.A. OF TABLE 101
r
SLOW START |, [REPLACE LITTLE OR NO |, [CHECK FOR METERED

FLOW LEAKAGE

"

..........

ISTART TIME} SLOW START |

1

CHECK OVERSPEED
GOVERNOR INTERNAL
LEAKAGE (100 PPH
MAX)

{IMPROVES } {STILL OCCURS
[}
; i
! CHECK FOR EXCESSIVE
V LEAKAGE FROM PRES-
4 ! SURIZING VALVE REF
i LINE WHILE AT IDLE
! SPEED
[}
[
P 3
{PERFORM FAST!
IDLE-~MAX !
ACCELS )
-- --I ------ o
1 ¥
[
——— B
i NO OPERATING !
' PROBLEMS -
! READJUST IDLE |
! AND MAX SPEED !
i IF REQUIRED 1
bemmvmm - —----- -

INSPECT ENGINE
h FOR FOD OR
OTHER DAMAGE

|, [CHECK P3 TO FUEL CONTROL
LINE FOR TIGHTNESS,

AND BAD GASKET
FRAME

©

CHECK FOR EXCESSIVE DURING COLD WEATHER
OVERBOARD LEAKAGE CHECK FOR ICE OR WATER
{7 IN P3 TO FUEL CONTROL CRACKS
LINE AT MAIN
ISOLATE AND REPLACE Ai

DEFECTIVE COMPONENT
(MANIFOLD DRAIN VALVE
OR P AND D VALVE)

APPLY HEAT TO
FUEL CONTROL

T O

SUSPECT FUEL
NOZZLES

NOTE: ANY OF THE ITEMS LISTED MAY CAUSE THE PROBLEM, THEREFORE THE ENTIRE CHART SHOULD
BE READ AND UNDERSTOOD BY THE USER. HOWEVER, FIELD EXPERIENCE HAS INDICATED
THAT THE MOST PROBABLE CAUSES (IN DESCENDING ORDER) ARE THOSE INDICATED BY THE E
NUMBERED CIRCLES. IT IS SUGGESTED THAT THEY BE FOLLOWED IN SEQUENCE. BC-0127
Trouble-Shooting Flow Chart
Figure 101 (Sheet 2 of 6)
Dec. 1/72 72-00
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SEI-187

HUNG START

ENGINE LIGHTS, BUT DOES NOT
ACCELERATE TO IDLE SPEED

DOES STARTING
SYSTEM ACHIEVE @
12% SPEED IN LESS
THAN 12 SEC.

YES

®
»

DURING COLD
WEATHER SUSPECT
P3 TO FUEL CONTROL

LINE HAS WATER OR ICE

INIT

APPLY HEAT TO
LINE AND FUEL
CONTROL

| NO | AND

CHECK BATTERY PER PARAGRAPH 2
PARAGRAPH 3.A. OF TABLE 101

IGNITION SYSTEM PER

ENGINE ACCELS

HANG-UP OCCURS [—»-

BELOW 20% SPEED

CHECK FOR EXCESSIVE
OVERBOARD LEAKAGE

(MANIFOLD DRAIN VALVE

OR P AND D VALVE)

HANG-UP OCCURS

ABOVE 20% SPEED

ADVANCE

OUT OF HANG-UP

-

ADJUST FUEL CONTROL
DENSITY ONE CLICK

!

CHECK THROTTLE
RIGGING TO
@ FUEL CONTROL

THROTTLE TO HIGH-
ER POWER SETTING

@

L. {NO CHANGE IN ENGINE
SPEED

i 3

CHECK FOR OPEN
BLEED VALVES AND
CUSTOMER BLEED
DUCT ALIGNMENT

(:) LOWER AND TRY START

1

@ REPLACE FUEL CONTROL

IF BLEED ‘VALVES
ARE CLOSED, CHECK

VARIABLE GEOMETRY
LINKAGE SYSTEM FOR
BINDING OR JAMMING

7

IF NOTHING WRONG
WITH VARIABLE
GEOMETRY SYSTEM,
REPLACE FUEL CONTROL

REPAIR AS
REQUIRED

-— FUEL CONT

REPLACE

FUEL CONTROL

1

ENGINE STILL
HANGS-UP

"INSPECT P13 LINE TO
RoL AND P3

LINE TO TURBINE FOR

TIGHTNESS AND CRACKS.

AND UNDERSTO00OD BY THE USER.

PERFORM OVERSPEED
GOVERNOR INTERNAL
LEAKAGE CHECK

REPLACE 0SG IF
LEAKAGE EXCEEDS
LIMITS (100 PPH)

I
<«—{ NO VISIBLE INSPECT ENGINE
FOD FOR FOD

1

FOD EXCEEDS
LIMITS

!

REPLACE
ENGINE

PRESSURE CHECK
FUEL NOZZLES IF
0SG LEAKAGE FLOW [
IS WITHIN LIMITS

REPLACE NOZZLES
IF PRESSURE CHECK
EXCEEDS LIMITS

NOTE: aNy OF THE ITEMS LISTED MAY CAUSE THE PROBLEM, THEREFORE THE ENTIRE CHART SHOULD BE READ
HOWEVER, FIELD EXPERIENCE HAS INDICATED THAT THE MOST

PROBABLE CAUSES (IN DESCENDING QROER) ARE THOSE INDICATED BY THE NUMBERED CIRCLES. IT F
IS SUGGESTED THAT THEY BE FOLLOWED IN SEQUENCE. BC-0128
Trouble-Shooting Flow Chart
Figure 101 (Sheet 3 of 6)
72-00 Dec. 1/72
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HOT START

1

DOES STARTING
SYSTEM ACHIEVE
12% SPEEC IN LESS
THAN 12 SECONDS

®©

HOT STARTS CAN
- BE CAUSED BY

CHECK BATTERY PER PARAGRAPH 2
AND IGNITION SYSTEM PER
PARAGRAPH 3.A. QF TABLE 101.

YES n | NO__
2
~D0ES FUEL CONTROL
HAVE CORRECT DEN-
SITY ADJUSTMENT
7 S N

DEFECTIVE EGT

RESET AS REQUIRED

[F ENGINE STILL o

INDICATING SYSTEM

STARTS HOT AFTER

ALL POSSIBLE >

ENGINE STILL
STARTS HOT

CAUSES HAVE BEEN

INVESTIGATED,
IMPROPER START REPLACE FUEL
TECHNIQUE CONTROL .
¥
DG NOT AGVANCE
THROTTLE UNTIL M
SPEED OF 10% iBSEECT
NOZZLES
DELAYED 1GNITICN YEs
Y
CHECK TGNITION
DOES ENGINE LIGHT-OFF
TIME EXCEED 5-SEC SYSTEM PER

AFTER
THROTTLE ADVANCE

PARAGRAPH 3.A.

INSPECT COMBUS-
TION LINER AND
PERFORM MORE
RIGOROUS FOD
INSPECTION

AIR IN FUEL CONTROL.

THIS IS LIKELY TO

OCCUR IF ANY PORTION

OF THE FUEL SYSTEM

HAS BEEN OPENED UP-
STREAM OF THE CONTROL

MOTOR ENGINE

WITH THROTTLE IN
IDLE DETENT AND
IGNITION OFF STOP-
COCK THROTTLE

AND ALLOW ENGINE
TO SHUTDOWN. A

IMPROPER OVER-
BOARD DRAINAGE

ICE IN FUEL CONTROL

P3 SENSING SYSTEM

MINIMUM OF 100 CC
| OF FUEL SHOULD
T cove_From oRATH

VALVE OVERBOARD
PORT

IN COLD WEATHER
SUSPECT ICE IN
FUEL CONTROL
BELLOWS. APPLY (Z

HEAT TO FUEL
CONTROL BEFORE
ATTEMPTING

MAKE A STOPCOCK
START. I.E. MANU-
ALLY METER FUEL
TO THE ENGINE BY
MEANS THROTTLE
MOVEMENT TO
PREVENT OVERTEMP,
RUN ENGINE AT IDLE
SPEED FOR 3 MIN.
SHUTDOWN AND MAKE
A NORMAL START

DRAINAGE MEETS
LIMITS

-

®

LITTLE OR NO
OVERBOARD
DRAINAGE

s REPLACE MANTFQLD

DRAIN VALVE CR
P AND D VALVE

ANOTHER START

FOR FOD

=, {INSPECT TURBINE
Fo AND COMPRESSOR

NOTE: ANY OF THE ITEMS LISTED MAY CAUSE THE PROBLEM, THEREFORE THE ENTIRE CHART SHOULD BE READ
HOMEVER, FIELD EXPERIENCE HAS INDICATED THAT THE MOST
PROBABLE CAUSES {IN DESCENDING ORDER) ARE THOSE INDICATED BY THE NUMBERED CIRCLES. IT

AND UNDERSTOOD BY THE USER.

IS SUGGESTED THAT THEY BE FOLLOWED IN SEQUENCE. BC-0123
Trouble-Shooting Flow Chart
Figure 101 (Sheet 4 of 6)
Dec, 1/72 72-00
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FOD EXCEEDS

ALLOWABLE LIMITS

REPLACE ENGINE

!

REPLACE AND REPAIR
AS REQUIRED

!

CHECK VARIABLE
GEOMETRY SYSTEM
RIGGING

{

ADJUST VARIABLE
GEOMETRY SYSTEM
PER 75-00

MAINTENANCE MANUAL SET-187
STALL
PERFORM VISUAL - 1 . HOT GAS
INSPECTION INGESTION
CHECK VARIABLE GEOMETRY [ cHEck cIT
EXAMINE ENGINE SYSTEM FOR: SENSING SYSTEM
FOR FOD IN -~ NO VISIBLE FOD |- 1) EXCESSIVE WEAR T
%QS%ESOR AND 2) BINDING LINKAGES
3) ACTUATOR JAMMING REPLACE OR
4) BROKEN/KINKED REPAIR AS
i FEEDBACK CABLE REQUIRED

1

CHECK ALIGNMENT
OF CUSTOMER BLEED
DUCT

REPAIR AS
REQUIRED

& 0K T0

START

ENGINE

ALL VISUAL INSPECTIONS
COMPLETED WITH NO
DISCREPANCIES

PERFORM SLOW

ACCEL AND CHECK
BLEED ADJUSTMENT

] f

BLEED VALVE
OUT OF LIMITS

PER 75-00
f - %
BLEED VALVE
ADJUSTMENT ADJUSTMENT
IN LIMITS -

1

i

PERFORM FAST
IDLE-MAX ACCELS

ADJUST BLEED
VALVE

ENGINE STALLS

UNABLE TO ADJUST

REPLACE ENGINE

FLY
1
ENGINE STALLS NO STALL

r

REPLACE FUEL

BLEED VALVE IN
LIMITS

CONTROL. ™| IDLE-MAX ACCELS

PERFORM FAST

{ STALL OCCURS

CHECK FUEL
FOR RIGHT

TING.

INCREASE FUEL

SPEED RANGE

PERFORM FAST
IDLE-MAX ACCELS

] POSITION ¥
NO STALL
STALL OCCURS ENGINE MEETS
| ABOVE 70% N [ |REPLACE ENGINE ACCEL TIME
NO STALL ¢
' FLY
FLY
BC-0124
Trouble-Shooting Flow Chart
Figure 101 (Sheet 5 of 6)
72-00 Dec., 1/72
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FLAMEOUT

]

Y

DID A/C LOW PRESSURE

CHECK FUEL SYSTEM

CHECK FUEL PUMP

WARNING LIGHT FOR CONTAMINATION BOOST ELEMENT
COME ON r OR WATER LEwE
|
[ NO | FOD i ¥
YES IF FUEL SYSTEM NO CONTAMINATION
CONTAMINATED
REPLACE FUEL
CHECK FUEL SUPPLY
AND/OR AIRCRAFT
BOOST PUMP REPLACE FUEL PUMP BOOST ELEMENT
IF BOOST ELEMENT 0K
INSPECT COMPRESSOR : ¥9 BERECTINE
Ffly  [AND TURBINE FOR
DAMAGE
| ACCEL | }
‘ INSPECT FUEL
) CONTROL TO
IF DAMAGE EXCEEDS NO DETECTABLE DEFINE TYPE P3 LINE
ALLOWABLE LIMITS FOD OF FLAMEOUT
REPAIR DAMAGE OR
REPLACE ENGINE REPAIR AS 0K
REQUIRED
t FLY
STEADY STATE DECEL CHECK FOR RUPTURED CHECK THROTTLE
T2 BELLOWS ™ RIGGING TO FUEL
CONTROL
INSPECT P3 TO WAS THROTTLE RETARDED r——————-——l————]
FUEL CONTROL BELOW THAT RECOMMENDED
LINE FOR MIN IDLE SPEED REPAIR AS 0K
REQUIRED
UNDETECTED
{7 5B FLY FLY STALL
REPAIR AS Te
REQUIRED - NO STALL FOLLOW TROUBLE-SHOOTING f
0CCURS FLOW CHART FOR STALL UNDETECTED
l STALL
FLY 1
RUN ENGINE AND FOLLOW TROUBLE-SHOOTING
PERFORM FUEL MANI- - FLOW CIART FOR STALL
FOLD PRESSURE CHECK
1
NO STALL
OCCURS
NO FLAMEQUTS FLY
FLIGHT IS REQUIRED
OUT OF LIMITS IN LIMITS TO DETERMINE IF
FLAMEOUT IS REPEATABLE FLAMEOUT OCCURS
REPLACE FUEL 1
NOZZLES BBl OBTAIN FLIGHT
TEST DATA ON
FLAME OUT
BC-0125
Trouble~Shooting Flow Chart
Figure 101 (Sheet 6 of 6)
Dec. 1/72 72-00
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In Service Nacelle Area
Stall/Flameout = Leakage or
Recirculation
\
Check Engine ) - Test Engine For Performance and Compressor
For Each of the A/C Engine Operating Line 72-00, Table 101, Problem 6
Following: Throttle
Rigging Fault
A ¥
Compressor or . Perform all of the steps in sheet 2
Turbine FOD g SenEnn fuws NOTE: unless an obvious reasgn fgr sia]l is
;i;g?émlag]g 101, Bigzﬂgg or(Remove found, i.e., physically damaged comp-
‘ 2 & Inspect) pressor blades or vanes,
X
VG System Worn, ﬁ
Binding, Broken, Fuel System -
or Feedback Cable Contamination Engine Performancg
Broken or Kinked (Debris or Water) Compressor Operating
72-00, Table 101, %gne {gs?o. TESTING
Problem 6 ¥ EI-
l Aircraft Boost
L) Pump Failed ?
P3 Line To MFC \
Damaged 72-00 ] A
Table 101, Problems Aircraft Bleed Passes
4, 5,7, 8 Duct Misaligned Test
Contami f d Fuel :
ontaminated rue i Remove Engine
Filtersb{Z-OO Table g?;g';ﬁg: Tl From A/C s ¥
101 Problem 6 (Measure in 12 ]
Places for Avg.) Perform Flight
A l Acceleration
Check MFC Specific A Test 72-00,
Gravity f Table 101,
ity for Proper Check Bleed Valve i &
Setting 73-20-1 For Correct Qper- No Problem
(SEI-154) ation & Rigging »{ Probable
72-00, Table 101, Cause
A J Problem 6 Y
Check Aircraft
For Each of the No
Following: l Stall } Stall
A
l Correct Tailpipe \
Y
Perform Flight
‘ Found _ | Acceleration No o RETURN
Inlet Duct Damaged Probable > Check 72-00, P ctall P> T0
or Misaligned Cause Table 101, SERVICE
Problem 6
Y
000CJF-884100

Altitude Stall/Flameout Troubleshooting Guide
Figure 103 (Sheet 1 of 2)

Oct 1/89 72-00
Page 142A/142B
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Record “as received® data and compare 2. TJurbine Nozzles
against manual limits. e
I COMIPEISIT oe@ Measure area of nozzle “as
e Perform 100% shadowgraph (include received"
spacer runouts) and EROM on compressor @0 Adjust to max. area for parti-
rotor/stator. Calculate clearances cular engine 72-51-0 (SEI-133)
72-33-0 (SEI-133) NOTE: No adjustment allowed on
o Blade tips must meet clearance limits CF700-2D/2D2 engines
per tables II, III & IV Section 72- ®e Check partitions; no reverse
33-0 (SEI-133) bends allowed
® Be sure all blades and vanes are clean o Stage 2 nozzle to be within
® Replace all FOD blended blades and vanes manual area limits; no further
® Replace all blades with runouts in excess adjustment permitted
of 0.008 inch TIR .
e Inspect for FOD (dents), corrosion (pits) 3. Turbine
and tip rubs 72-32-1, 72-32-2, 72-32-2
(SEI-133) @ Measure and record “as received"
@ Repair compressor cases which exceed clearances
0.007 inch land runout per REI 125 ® Inspect for FOD. Replace blades or
‘® Reject all airfoils which do not meet shrouds as necessary to obtain tig
the requirements of surface finish clearance limits 72-53-0 (SEI-133
(max surface finish is 32 microinches e Measure and record FWD and AFT seal
for stages 1 thru 4 and 20 microinches clearances for “mini-turbine®
for stages 5 thru 8) and do not meet assemblies, Disassemble standard
the leading edge radius requirements turbine wheel assemblies and measure/
shown in 72-32-0, Fig 205 and 72-33-0, calculate interstage to torque ring
Fig. 203 clearances
@ Replace vanes as necessary to obtain
the following: 4. MFC
o0 Maximum vane runout not to exceed
0.007 inch TIR e Test per 73-20-1 (SEI-154)
o® Maximum average step between @ Recalibrate MFC to overhaul manual
adjacent vane sectors: 0.003 Timits and record data per 73-20-1
@@ Maximum scallop for each individual (SEI-154)
vane sector: 0.006
@ Machine vanes to obtain the following 5. Fuel System
end-gap on each half case:
Stage End-Gap Per Half Case = ;;g:GSqe%§E§2?24?ozzles
g,:, &5 0.030 to 0.055 inch
7 0.040 to 0.100 inch 6. Engine Riggin
If more than 0.005 inch of metal removal SR e
is.required. then machine vanes ® Be sure IGV's are rigged to zero
uniformly on each sector. Adjust degrees
end-gap to maximum side of tolerance
® Record clearance data. To obtain 7. Fan Nozzle (CF 700 Only)
the average value, all calculations
must be based on 100% of the blades @ Measure and record area of
and vanes nozzle "as received*
® The aluminum base intermetallic ® Correct to manual limits & record
diffusion coating must be removed
or the blades replaced in stages 5 thru
8 of extended 1ife compressor per
service Bulletin 72-139(CF700) Rev. ) NOTE
® If one or more stages of blades A11 References are to
requires replacement, use the SEI-187 unless noted.
CF700-2D-2 with “B" clearance Timits
listed in tables II, III, & IV in
Section 72-33-0 (SEI-133) GO0CJF-884200

AluQ sesodind Bujuies] 104 Awapedy Yo | 048y |BUOiBUIBIU|

Altitude Stall/Flameout Troubleshooting Guide
Figure 103 (Sheet 2 of 2)

72-00
Page 143
Oct 1/89



GENERAL @ eLecTric
CF700 TURBOFAN

MAINTENANCE MANUAL SEI-187

International AeroTech Academy For Training Purposes Only

BC-0214

(WdY¥) @33dS INIINI AILYDIIONI

o 2] o wn o [Ve) o N o w o w [ =]
= 8§ 8 & £ &8 § & 8 E & g8 &
m © w o o o m b} vl \n o vy &
g =
& =
o 2
= 3
(=
(]
w ©
o' 0
(&)
1 u o
w []
g Sy
-4
[=] =
5 :
(-9
& o a
= - =
[¥V)
e =
< < m
3 ° 3
B o 3
=z N 5
- [ == S
- =
w [] —
=
— ad
2o =
SH )
! 7
= g
[] 1
o : 3
oﬁ 1
T S
ey 1=} 8 s R & & a S B S = &'
- Lo -—
(WdY¥ %) 033dS ANION3 Q3aLVIIANI
Maximum Engine Speed - Altitude Stall Troubleshooting
Figure 103A
72-00 Sep 15/75

Page 144



GhT 9%eq
00-2L

68/T1 390

70T 3In3TJg
apINng BSUTI0OYSITQNOI] IJURWIOIIIJ

oar TN SATI C)
gggm&s Note: 1. TEST WITH ENGINE ANALYZER, MODEL 1300,
IN AIRCRAFT MANUFACTURED BY R-L INSTRUMENTS CORP., 13618
Y . problenm E. RIVER RCAD, COLUMBIA STATION, OHIO, 44028.
-4  VISUALLY CHECK identified
problea CIT SENSING HOSES[™ "  and 2. UNLESS OTHERWISE INDICATED, PERFORM INSPEC-
{ not — correctEd TIONS PER THE REFERENCED SECTION OF THE ENGINE
: identified . OVERHAUL MANUAL.
TEST WITH CHECK AND CORRECT | | cHECK AND CORRECT AIRCRAFT
ENGINE passes SHRENAPL CIRCUIT RESISTANCE
ANALYZER test INSTRUMENTS
L ]
fails
telst
RUN WITH passes CHECK AND CORRECT AIRCRAFT CHECK AND CORRECT ENGINE
BLANK OFF toot NACELLE LOSSES BLEED AIR, |—{ ANTI-ICING VALVE
BLEED AIR FUEL HEATER AIR LEAKS, ETC. | 75-10-0 (SEI-154)
l 5
check EPR PROBE EPR LINE! JVARIABLE COMPRESSOR FUEL NOZZLES problem z
fails for each CRACKED OR LEAKING GEOMETRY | | FOD OR DIRTY] | FAULTY identified | TEST WITH | passes
test of the | PLUGSED 77- [ | ™ RIGGING 72-32-2, ™ (STREAKY) = and ~| ENGINE - Best —™
following 11-1 (SEI-154) ERROR 72-00] | 72-33-2 73-16-1 (SEI-154)] corrected | ANALYZER %
¥ 9]
TEST CELL RUN P"z‘;te“' fails 5
720 fdentified test i
SYMPTOMS 8
o)
HIGH Tg WRONG ExcesSIVE| |corprEssor) JcoMBuSTION| |ExcESsIvE] |Excessive | | TURBINE NOZZLE EXCESSIVE| {EXCESSIVE | |LEAKINGG ANTI-
AT check ENGINE TURBINE OR FAN FOD| |DAMAGE CDP SEAL | |FAN SHROUD| | AREAS OVERSIZE TURBINE FAN TRANS-| | ICE OR BLEED
| TAKEOFF {——for each ——{ TEMPERATURE L {BLADE L }72-32-2, }d72-42-0 LEAKAGE {-{CLEARANCE | 72-51-0, 72-52-3) JSHROUD L ITITION SEAL}JVALVES 72-00
EPR of the PROTECTOR UNTWIST 72-33-2, CLEARANCE| |72-70 OR FAN NOZZLE CLEARANCE} JCLEARANCES| | 75-10~0(SEI-
following SETTING 72-53~1 72-53-1, 72-00 AREA UNDERSIZE 72-00 72-70 154) gi
72-00 72-72-1 72-71-3 @
—
HIGH N check EXCESSIVE OVERSIZE UNDERSIZE EXCESSIVE EXCESSIVE FAN REAR FRAME EPR PROBE §
e f] for each | FAN BLADE]| | TURBINE || Fan NozzLE FAN TRANS- TURBINE BLADE INTERMEDIATE CRACKED OR 3
AKEOFF of the FOD NOZZLE AREA ITION, SEAL AND FAN BLADE CASING DIS- PLUGCED 77- o
following |[72-72-1 AREAS 72- 72-71-1 CLEARANCES UNTWIST 72- TORTED 72-73-1 11-1(SEI-154) z
EPR 51-0, 72-52-3 72-70 53-1, 72-72-1
HIGH Ng —— UNDERS IZE OVERSIZE LEAKING ANTI-| [EXCESSIVE] [EXCESSIVE TurR-] [1GV AND
AT for each _| TURBINE FAN NOZZLE ICE OR BLEED CDP SEAL BINE OR FAN VARIABLE TEST CELL
p—— TAKEOFF a— o Ebe NOZZLE AREAsT AREA 1 VALVES 72-00, | LEAKAGE/ [™] SHROUD CLEAR~ [] GEOMETRY RUN 72-00
EPR following |72-51-0. 72-71-3 75-10-0(SEI- CLEARANCE | | ANCE 72-00, MISRIGGED
72-52-3 154) 72-00 72-70 72-00
HIGH OR eheck FAN REAR FRAME| | EXCESSIVE EPR PROBE
LOW for each  |inrpMgDIATE | | TURBINE BLADE| |CRACKED OR
mrust [ of the CASING DIS- UNTWIST PLUGGED 77-
AT EPR following |roprEp 72-73-1) |72-53-1 11-1 (SE1-154)
— check EXCESSIVE EXCESSIVE FAN| |EXIT GUIDE{ | OVERSIZE EXCESSIVE
| TEST GAS passes___for each __ | FAN SHROUD| | TRANSITION | JVANE | | FAN NOZZLE| ] FAN BLADE
SFC GENERATOR. test of the CLEARANCE SEAL CLEAR- DAMAGED AREA 72- FOD
f'“ following 72-70 ANCES 72-70 72-73-2 71-3 72-72-1
a -3
test - LEAKINC ANTI-| JEXCESSIVE EXCESSIVE COMPRESSOR EXCESSIVE! JEXCESSIVE OVERS I Z2E
L fop: Bl ICE OR BLEED | |TURBINE TURBINE FOD CDP SEAL TURBINE TURBINE
of the = VALVES 72-00, ~{BLADE TIP—BLADE  [{72-32-2, |-{LEAKAGE/ - rop —| NOZZLE AREAS RETLEN
£o1matng 75-10-0(SEI- | JCLEARANCE| [UNTWIST 72-33-2 CLEARANCE| [72-53-1 72-51-0, i
154) 72-00 72-53-1 72-00 72-52-3 SERVICE

BC-0196
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ENGINE MAINTENANCE PRACTICES - SERVICING

1. General.

The items that require servicing are listed in this section along with the
service to be performed. It also contains instructions for activating the
engine after storage, preserving and storing the engine for specific time
periods either in the airframe or the shipping container.

NOTE: Engines removed from aircraft for servicing or maintenance should be
installed in a horizontal stand, such as 2C5347,

2, Lubrication System,

A. Check lube level in lube tank. (Refer to 79-00.)

B. Clean and check lube filter, (Refer to 79-22-0.)

C, Check for metallic particles., (Refer to 79-00,)

D. Procedure for changing lube oil. (Refer to 79-00.)

E. Prime the lube and scavenge pump as instructed in paragraph, this

Section, titled Activating Engine After Storage Procedures if any of
the following conditions exist.

(1) Engine has not been operated within the last 14 days.

(2) The engine is being tested for the first time since installation
into an aircraft,

(3) The engine is being tested for the first time after having been
preserved,

(4) The engine is being tested for the first time after replacement of
the lube and scavenge pump,

3. Fuel System.
A, Clean and check fuel pump filter, (Refer to 73~13-0,)
B. Clean and check fuel control filter. (Refer to 73-21-0,)
C. Clean and check high-pressure fuel filter. (Refer to 73-14-0,)

4, Activating Eng}ne After Storage Procedures,

NOTE: Preserved engines must be depreserved before operation,

Feb, 1/69 72-00
Page 301

AluQ sesodind Buluiel] 104 Awapeoy yos | 01ay [euoneuIdlu|



72-00
Page 302

cENERAL @ ELECTRIC

CF700 TURBOFAN
MAINTENANCE MANUAL SEI1-187

Remove all protective covers from the engine.

Visually inspect the engine for damage. Insure that no foreign material
is lodged in any of the engine ports such as the bleed valves, fuel in-
let, etc.

Depreserve the lubrication system as follows:

(1) Drain any residue oil from the accessory gearbox and the transfer
gearbox by removing the drain plugs.

2)
(3)

(4)

Beinstall drain plugs and torque to 60~80 l1lb-~in,

Remove the o0il filter cap from the lube tank and fill the tank with
0il that has been filtered through a 10-micron metallic filter (tank
capacity is 4 quarts). Refer to Chapter 79-00, Maintenance Practices
for the list of approved oils,

Prime the number 1 scavenge element of the lube and scavenge pump
with engine o0il by using any of the following methods:

(a)

(v)

(c)

(d)

Disconnect (see figure 301) the No., 4 and No, 5 sumps scavenge
0il return line to the oil tank just forward of the firewall,
add a pint of engine oil (oil must be clean, filtered through a
10 micron filter) to enter the oil tank dwell chamber and the
scavenge pump discharge ports, and reconnect the No. 4 and No., 5
sump scavenge oil return line,

Disconnect (see figure 301) the No, 1 sump oil supply line where
it is attached at the top left hand side of the accessory gear-
box (aft looking forward), add one pint of engine o0il (oil must
be clean, filtered through a 10 micron filter) into the hose so
it will enter the No, 1 sump and drain through the No, 1 sump
scavenge tube to the inlet port of the No, 1 scavenge element of
the pump,.

Remove the bullet-nose and No. 1 sump cover from the forward
side of the front frame hub and add a pint of engine o0il (oil

.must be clean, filtered through a 10 micron filter) to enter the

No. 1 sump scavenge tube to the inlet port of the No. 1 scavenge
element of the pump,

NOTE: Remove and replace the bullet-nose and No, 1 sump cover

as outlined in Section 72-30, Front Frame Removal/
Installation,

Or, any other method approved by the General Electric Company.

Feb, 1/69
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(5) Allow the added oil to settle in the lube and scavenge pump parts
‘for at least 10 minutes to assure the No, 1 scavenge element is
primed,

CAUTION: BEFORE THE ENGINE IS STARTED A PINT OF OIL MUST BE DRAINED
FROM THE OIL TANK TO MAKE CERTAIN THE LUBE SYSTEM HAS NOT
BEEN OVER-SERVICED,

(6) Replace the oil tank cap and lock it. Connect lines,

Depreservation of the compressor and exhaust sections of the engine is
not required. Make sure the engine inlet and exhaust areas are free of
foreign material that could damage the engine,

Depreservation of the variable geometry actuators is not necessary. The
preservative oil and any entrapped air will mix with fuel before it is
discharged through the fuel nozzles.

nill ul
I
ELBOW
s FIREWALL
NO.4 AND 5 SUMPS
SCAVENGE LINE
CF700-6052-0-E2
Lube and Scavenge Pump Priming
Figure 301

Feb., 1/69 72-00

Page 302A/302B
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Depreserve the fuel system as follows:

(1

Connect a fuel supply to the fuel pump inlet adapter. The fuel
should be supplied to the engine through a 10-micron filter at a
pressure between 7.5 psi (above true vapor pressure) and 50 psig.
Refer to Chapter 73-00, Maintenance Practices.

(2) Motor the engine, with the throttle set at 15 degrees, for 2 minutes

(3)

(4)

as follows:

CAUTION: MAKE SURE THE IGNITION IS TURNED OFF, DO NOT EXCEED THE

DUTY CYCLE PERIOD FOR THE STARTER, THE 2-MINUTE MOTORING
PERIOD MAY BE ACCOMPLISHED IN INCREMENTS OF THE STARTER
DUTY CYCLE. RETURN THE THROTTLE TO O DEGREES AT THE END
OF EACH DUTY CYCLE,

(a) Check the tailpipe. A fine mist should be seen coming from the
tailpipe during motoring.

(b) Check the engine piping for leaks. No leaks allowed.

(c) Check the combustion section drain, Fuel should drain out of
the combustion drain line during motoring.

(d) Check the fuel manifold drain valve for proper operation. Fuel
should drain from the valve during motoring.

At the completion of the motoring period, allow the engine to drain
for 3 minutes.

With the throttle closed, motor the engine for 1 minute.

Start the engine and perform the following check per Adjustment/Test,
72-00. Adjustments should be made as required, per Adjustment/Test,
72-00,

1)
(2)

(3)
(4)
(5)
(6)
(7

Start engine.

Check engine idle. Allow the engine to remain at idle RPM for a
minimum of 5 minutes operating time before advancing the throttle to
higher power or speed settings,

Check the variable geometry system.

Perform the takeoff check.

Check the overspeed governor.

Check engine acceleration.

Shut down engine.

72-00
Page 303
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ervation Procedure - 1 to 30 Days.

NOTE: A preservation run is not required for oil system preservation,

After the last engine run, drain fuel from the bottom of the fuel tanks
and check the fuel for water. If there is none, the engine has been
shut down with water-free fuel in the main fuel control and there is no

If the engine is to remain inactive for more than 15 days, spray the
compressor section per paragraph 6, step D. Also preserve the fuel
system per step C, using fuel (filtered through 0.25 micron filter)

Engine preservation does not require additional work to maintain engine
preservation for the 1 to 30-day period. However, if for any reason the
fuel system is drained or partially drained, the fuel system should be
refilled with a fresh supply of fuel to prevent internal corrosion and

Engine preservation for the one to 30 day period may be renewed once.
Renew engine preservation by motoring the engine for 2 minutes as

(3) Motor the engine for 2 minutes. While motoring the engine, provide
fuel filtered through a 25-micron filter to the fuel pump inlet

CAUTION: DO NOT EXCEED THE STARTER DUTY CYCLE, IF THE ENGINE IS
MOTORED WITH STARTER, THE THROTTLE SHOULD BE ADVANCED TO
15 DEGREES, HELD FOR 15 SECONDS, TO O DEGREES RETARDED AND
HELD FOR 15 SECONDS, CONTINUE WITH THIS CYCLE FOR THE
DURATION OF THE MOTORING PERIOD (SEE ADJUSTMENT/TEST,

: This procedure may be used for preservation of engines regardless of
whether a shipping container is or is not used. If the engine will
be installed in a shipping container, steps "F" and "G"' of this pro-
cedure do not apply (refer to the instructions in paragraph 8).

A,
need to preserve the fuel system or VG actuator system.
B'
j instead of MIL-L-608l, grade 1010 oil.
C. 1Install the closures per paragraph 6, step "E".
D.
drying out of rubber packing rings, etc,
. E.
follows:
(1) Make sure the ignition is OFF,
(2) Make sure there is oil in the oil tank,.
adapter at a pressure between 0 and 50 psig.
72-00) .
6. Preservation Procedure - 30 to 120 Days.
NOTE
72-00
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A. Deleted.

B. Preserve the variable geometry (VG) actuators as follows:

(1) Disconnect the 2 VG actuator lines at the fuel control. Cap the
fuel control fittings.

(2) Manually operate the VG actuators several times to remove all the
fuel from the lines, Position the actuators in the fully extended
position (bleed valves closed),

NOTE: Two men, one at each bell crank, are required for manual
operation of the VG actuators.

(3) Remove the 2 plugs from the underside of the left-hand actuator.
Allow the fuel to drain,

(4) Supply oil (Specification MIL-L-6081, grade 1010) through a 25-
micron filter, to each of the actuator lines, Force the oil (under
pressure) through each of the actuator lines until fuel-free oil is
seen coming from the open ports on the underside of the left-hand
actuator,

(5) Reinstall the plugs in the open ports of the left-hand actuator and
lockwire, Install plugs in the open ends of the VG actuator lines.

(6) Wipe a light film of oil on the extended VG actuator piston rods,

C. Preserve the fuel system by introducing cil, MIL-L-6081, grade 1010,
into the fuel system as follows:

(1) Make sure the caps and plugs installed in steps ''B,(1)" and "B.(5)"
are tight. Make sure all other plugs in the fuel system are in-
stalled and tight.

June 15/71 72-00
Page 304A/304B
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(2) Remove the cover from the fuel pump inlet adapter.

(3) Supply oil through a 25-micron filter to the engine fuel pump inlet
adapter at a pressure between 0 and 50 psig. (The oil supply system
must be capable of supplying oil at the rate of at least 1 gpm.)

(4) Motor the engine (see Adjustment/Test, 72-00) with the starter (within
the limits of the starter duty cycle) to raise engine speed to starting
RPM. Advance the throttle to 15 degrees and allow 2 gallons of oil to
pass through the fuel pump.

CAUTION: MAKE SURE THE IGNITION IS OFF. BEFORE MOTORING THE ENGINE,
MAKE SURE THERE IS OIL IN THE OIL TANK. IF THERE IS NO OIL
ON THE OIL TANK DIPSTICK, ADD ENGINE OIL UNTIL IT CAN BE SEEN
ON THE DIPSTICK.

IF THE LIMITS OF THE STARTER DUTY CYCLE WILL NOT ALLOW (IN A
SINGLE PERIOD) ENOUGH TIME TO PUMP 2 GALLONS OF OIL THROUGH
THE ENGINE, USE AS MANY STARTER DUTY CYCLE PERIODS AS REQUIRED,
PROVIDING THE THROTTLE IS RETURNED TO O DEGREES AT THE END OF
EACH DUTY CYCLE.

(5) Retard the throttle to 0 degrees and allow the engine to coast to a
complete stop.

(6) Reconnect the VG actuator lines to the fuel control.
(7) Reinstall the cover to the fuel pump inlet adapter.
D. Preserve the compressor section as follows:

CAUTION 1: BEFORE MOTORING THE ENGINE, MAKE SURE THERE IS OIL IN THE OIL
TANK.

CAUTION 2: IF THE LIMITS OF THE STARTER DUTY CYCLE WILL NOT ALLOW, IN A
SINGLE PERIOD, ENOUGH TIME TO SPRAY THE ENTIRE 1/2 PINT, USE AS
MANY DUTY CYCLE PERIODS AS REQUIRED TO USE UP THE ENTIRE
AMOUNT.

(1) While the engine is being motored, spray 1/2 pint of oil (MIL-C-6529,
Type II) into the compressor inlet. Adjust the spray gun so that it
will spray a fine mist or fog. Spray the oil into the compressor section
by holding the spray gun about 18 inches from the engine inlet and
moving the gun radially and circumferentially to cover the entire inlet
area.

NOTE: To effectively spray the compressor section, the engine motoring
speed should be close to starting RPM, but not less than 107 RPM.

Sep 15/75 72-00
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(2) Allow the engine to coast down and the excess preservation oil to
drain off,

E, Install closures to all engine openings, namely the bleed valves,
eighth~stage bleed ports, engine inlet, engine exhaust, instrumentation
bosses or connectors, and accessory drive pads. The openings are sealed
to prevent water and foreign material from entering the engine, If pre-
fabricated type closures are not available, any waterproof type material
can be used and fixed in place with a suitable pressure sensitive tape.
Only manufacturer approved plastic caps are recommended for protection
of electrical connectors.

F. If the engine is not installed into a shipping container after the
engine is preserved per steps B through E, engine preservation is
maintained during the 30 to 120 day inactive period-as follows:

NOTE: The fuel, anti-icing and VG actuator systems do not require any
additional work to maintain their preservation,

(1) At least once every 30 days, motor the engine for 2 minutes using
the installed starter,

CAUTION: BEFORE MOTORING THE ENGINE, MAKE SURE THERE IS OIL IN THE
OIL TANK,

DO NOT EXCEED THE DUTY CYCLE PERIOD OF THE STARTER,

WHILE MOTORING THE ENGINE, SUPPLY OIL (SPECIFICATION MIL-
L-6081, GRADE 1010) FILTERED THROUGH A 25-MICRON FILTER

TO THE FUEL PUMP INLET AT A PRESSURE BETWEEN 0 AND 50 PSIG,.

(2) See if there is an oil film on the engine inlet, If it has deteri-
orated, respray per step D',

G. If the engine is not installed in a shipping container, engine preserva-
tion must be renewed at the end of each 120-day period., There is no
limit to the number of times that engine preservation may be renewed,
Renew engine preservation as follows:

(1) Depreserve the engine per paragraph 4,

(2) Represerve engine per steps B through E of this paragraph.

7. Installation of Engine into Shipping Containers,

NOTE: After the engine is preserved per paragraph 6, install the engine
into the shipping container,

72~00 June 15/71
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A, Vapor-barrier bag.

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

(10)

(11)

(12)

(13)

Feb., 1/69

Remove the cover and stored hardware from the engine shipping con-
tainer. Unfold the vapor-barrier bag so that the engine may be
placed on the shipping container inner frame.

With the engine held in a horizontal position with a sling 2C5327
(1, figure 302) and hoist, assemble the container support ring to
the front frame flange.

Assemble the tee-brackets and the lower angle support to the engine
rear mounts located on the fan assembly. Lockwire the bolts to the
tee-brackets,

Lower the engine into the container until the flanges of the lower
angle support rest on the container side rails, Insert bolts as
guide pins.

CAUTION: BE CAREFUL NOT TO TEAR THE VAPOR-BARRIER BAG,

Place the forward angle support over the front frame. Align hole in
the plates with the support ring hole. Insert pin and hold in place
with cotter pin. Bend over ends of cotter pin,

Align the holes in the forward angle support flanges with the holes
in the side rails. Insert four 7/16-20 bolts and torque the lock-
nuts to 32-38 1lb-ft,.

Remove the sling from the engine.

Install the tee-brackets with the upper angle support to the top
mounts of the fan casing. '

Secure the upper angle support tee-brackets to the 2 top mounts on
the fan casing. Lockwire the bolts to the tee-brackets.

Align the holes in the rear upper and lower angle supports with the
siderails. Secure the supports with 7/16-20 bolts and torque the
locknuts to 32-38 1lb-ft,

Check all bolts on the container for torque and lockwire where
required.

Lockwire across the compressor inlet cover to keep it in place. Two
holes are provided in mounting ring.

Pad all sharp corners of the engine and inner frame to protect the
vapor~barrier bag when it is folded around the engine,.

72-00
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(15)
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72-00
Page 308

Engine Lifting Sling
Figure 302

Fasten 20, 8-unit bags (or equivalent) of dehydrating agent, Speci-

fication MIL-D-3464, to the container inner frame, around the engine.

Fold the vapor-barrier bag around the engine and heat-seal (475° to
525°F) a seam approximately l-inch wide. Leave about a 2-inch open-
ing to insert nozzle of air evacuator. Do not exhaust air so as to
draw the bag tightly around the engine.

Fold any loose material around the engine and secure in place with
cloth, glass or nylon adhesive tape.

Secure the engine records (enclosed in a plastic bag) inside the
container,

Feb. 1/69
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Place the cover over the engine and secure in place with 3/8 hex-
head bolts and flat washers. Band the cover with 3/4-inch bands in
3 locations.

Metal shipping container. (See figure 303,)

(1)

(2)

(3)

(4)

(5)
(6)

(7

(8)

(9)

(10)

(11)

(12)

1/69

Remove 1lid of shipping container. Place to the side.

CAUTION: USE WOOD SLATS UNDER CORNERS OF LID,

Check container, including the horizontal flange gasket recess, for
rust and loose paint. Remove rust, and repaint any place which needs
touching up. Wipe and/or vacuum-clean the inside of the container

and the gasket recess to ensure cleanliness.

Remove container yoke (1) shipping support ring (2) and four tee
brackets (3) and fan support (4) from container,

Install two upper and two lower tee brackets (3) on engine fan
mounts. Insert shoulder bolts (5).

Tighten shoulder bolts to 60-90 lb-in, of torque and lockwire,

Install fan support (4) in front of fan inlet to tee brackets. In-
sert 7/16-20 x 1 1/4 inch long bolts (6) and tighten.

Install a shipping support ring (2) on the flange of the front frame.

The 7/16 diameter hole in the ring must be in the 12 o'clock position.

Secure with fourteen 10-32 x 1/2 inch long bolts (7) locknuts and
lockwire where applicable.

Secure compressor inlet plastic cover (8) in place by criss-crossing
lockwire (9) in front of cover, running wire through 1/8 inch diame-
ter holes located on outer edge of support ring,

Using sling (10) 2C5327 and hoist, position engine over the lower
half of the container.

Lower engine into the container until the fan support plates rest on
the inner frame (11). Align the holes of the plate with the holes
of the inner frame.

Secure the two plates to the inner frame with 7/16-20 hex head bolts
(12), washers and locknuts., Thread nuts to a snug fit. Do not
torque, Threaded section must be in up position.

Place the container yoke (1) over the shipping support ring (2).
Insert the 7/16 inch diameter pin (13) through the yoke and shipping
support ring link. Install washer and 1/8 inch diameter cotter pin.
Spread cotter pin.

72~00
Page 309
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1. CONTAINER YOKE
2, SHIPPING SUPPORT RING
3. TEE BRACKETS (]
4. FAN SUPPORT
5. SHOULDER BOLTS
6. BOLTS

7. BOLTS & LOCKNUT

8, COMPRESSOR INLET

PLASTIC COVER

9. LOCKWIRE

10, ENGINE SLING

11. INNERFRAME

12, BOLTS, WASHER & LOCKNUTS
13. PIN, WASHER & COTTER PIN
14. BOLTS & LOCKNUT
15. BRACKET
16. TAILCONE
17. BOLT
18. BOLT
19. TAILCONE SHIPPING PLATE

CF700-3068-0-A2A

Metal Shipping Container
Figure 303

72-00 Feb. 1/69
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(13)

(14)

(15)

(16)

amn

(18)

(19)

(20)

(21)

(22)

(23)
(24)

(25)

Dec 30/78
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Align holes of container yoke and inner frame. Insert 7/16-20 hex
head bolts (14), threaded section of bolts must be in up position,
Turn on locknuts until finger tight.

Remove engine sling (10) from the engine.

Tighten the bolts (14) that secure the container yoke to inner frame
and bolts (12) that secure fan support to inner frame to 32-38 1lb-ft
of torque,

Install bracket (15) to tailcone (16) with bolt (17).

Attach bracket and tailcone to tailcone shipping plate (19) and
secure with bolt (18).

When engine is ready to be enclosed with container 1lid, fill wire
basket located in lower half of container with 96 units (twelve 8-
unit bags) of desiccant.

NOTE: If dehydrated air is not used to pressurize the container, an
additional 96 units (twelve 8-unit bags) of desiccant should
be taped to container inner frame around engine.

Hoist cover over engine container and lower into position on lower
half immediately.

CAUTION: LID MUST BE IN PLACE AND BOLTS TORQUED AS QUICKLY AS
POSSIBLE AFTER PLACING DESICCANT IN CONTAINER TO AVOID
CONTAMINATION OF THE DESICCANT.

Install with threaded ends up, twenty-four 1/2 - 13 bolts and nuts
in closure flanges.

Tighten bolts 1, 4, 7, 10, 13, 16, 19 and 22 in that order, to pull
cover down evenly on gasket.

Starting with bolt No. 1 tighten each successive bolt to 70-75 1lb-ft.

NOTE: If shipping container contains an air relief valve, omit
steps (24) through (29).

Remove outer cover of the desiccant port, valve cap and valve insert.

Install an air-filler valve connection, and pressurize container to
5 psig.

CAUTION: USE DEHYDRATED AIR ONLY UNLESS EXTRA DESICCANT WAS PLACED
INSIDE CONTAINER.

Recheck with an air gage for proper pressure; then remove the filler
valve connection and install the valve cap.

72-00
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Brush the air-filler valve and all joints, seams and flanges with a
liquid soap solution, Correct the leaks that any resulting air
bubbles indicate.

At the end of a 60 minute period, recheck for proper pressure.

Bolt the outer cover of the desiccant port in place.

Coat the exposed surfaces of flange-bolts and nuts with a corrosion
preventative compound conforming to MIL-C-16173, Grade I,

Place engine records and shipping papers in plastic bag or envelope.
Place in record receptacle, Tighten bolts securely.

8. Storage of Engines Installed in Shipping Containers.

A.

72-00
Page 312

Vapor-barrier bag.

)

(2)

(3)

Engines may be stored in their shipping container for the period
specified on the outside of the shipping container,

The humidity indicators should be checked every 90 days to make sure
the moisture content within the plastic bag has not exceeded the
maximum acceptable limit.

The engine must be represerved if any of the humidity indicators
have changed to a pink color.

Metal shipping containers (air relief-valve type).

(1)

(2)

(3)

Engines may be stored in their shipping containers indefinitely pro-
vided periodic inspection indicates that humidity condition in the
container is satisfactory.

The humidity indicators should be checked every 30 days to make sure
the moisture content within the container has not exceeded the max-~
imum acceptable limit.

The engine must be represerved if any of the humidity indicators have
changed to a pink color.

Metal shipping containers (pressurized type).

NOTE: When an engine has been preserved and packed according to the

preceding instructions, it is considered to be preserved indefi-
nitely provided periodic inspection indicates that pressure and
humidity conditions in the container are satisfactory, The fol-
lowing Periodic Inspection must be made at least once every 180
days.

May 1/68
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(2)

(3)

(4)
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Observe and record pressure and humidity in the shipping container
within 7 days and at least once every 180 days thereafter.

If inspection reveals that internal pressure is more than 1 psig and
humidity indicator is blue, no action is required,.

If inspection reveals that internal pressure is less than 1 psig and
that in an initial inspection, the humidity indicator is blue, re-
pressurize the container to 5 (+ 1) psig with clean, dry air. Check
the pressure again after 7 days. If pressure has not been maintained,
remove the engine and represerve it in another container,

If inspection reveals that humidity indicator is pink (a corrosive
condition) remove the engine from the container and inspect it for
indication of rust or corrosion,

(a) If the engine is serviceable, represerve it in another container,

(b) If inspection shows evidence of rust or corrosion, re-install the
shipping cover, replace the desiccant, re-pressurize the contain-
er to 5 (+ 1) psig and return the engine to overhaul for inspec-
tion and repair,

9. Removal of Engine from the Shipping Container,.

A. Vapor-barrier bag. (See figure 302.)

(L)
(2)

(3)

(4)

(5)

(6)
(7

Feb., 1/69

Place the shipping container under a hoist.

Cut and remove the wire bands (if installed) that secure the cover
to the container.

Remove the bolts that attach the cover to the container. Remove the
cover,

Remove and check the engine historical records. (Note any deficien-
cies.) Record any damage to the shipping container; record damage
of any consequence to the engine.

Carefully remove the tape that is used to hold the corners of the
moisture-barrier bag close to the engine. Cut off the sealed seam

on the top of the bag.

CAUTION: DO NOT TEAR THE MOISTURE-BARRIER BAG, CUT THE BAG CARE-
FULLY SO THAT IT CAN BE REUSED,

Unfold the bag carefully so as to expose the engine for removal.

Remove the inner protecting wrap and dispose of the desiccant.

72-00
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Remove the 4 bolts securing the upper and lower angle supports to
the side rails,

Remove the shoulder bolts at the 11 and 1 o'clock positions at the
fan main mounts.

Loosen the bolts that secure the tee-brackets to the upper angle
support. Do not remove the nuts and bolts.

Remove the tee-brackets and upper angle support from the engine.

NOTE: The engine is adequately supported at the 5 and 7 o'clock
positions by the lower angle support and tee-brackets.

Assemble the lifting sling (2C5327, figure 302) to the engine by
attaching to the rear lifting boss at the 12 o'clock position on the
fan casing and to the engine forward lifting lug located at the com-
pressor casing -~ mainframe flanges.

Attach crane to the lifting sling and take up slack.

Remove the shoulder bolts from the lower main mounts of the aft fan.

Remove the tee-brackets and the lower angle support frame from the
engine.

Remove the 4 bolts that secure the forward angle support to the side
rails,

Remove the cotter pin and pin from the forward angle support assembly.
Remove the forward angle support from the engine.
Hoist the engine from the container.

If the engine is equipped with & container mounting ring, remove and
return it and all other hardware, etc., to the container.

Store all container hardware in the shipping container for reuse,

NOTE: 1f the engine requires maintenance and will not be operated
before being torn down, no depreservation is required.

B. Metal shipping container, (See figure 303.)

1)

72-00
Page 314

Release air pressure from the shipping container by removing the
desiccant port cover and unscrewing the core of the air filler valve.
The container is pressurized to approximately 5 psig. After pressure
has been released, reinstall core.

Feb, 1/69
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NOTE: Step (1) is not necessary for shipping containers that con-
tain air relief valve as they are not pressurized.

(2) Remove the bolts which fasten the top half of the container to the
bottom half.

(3) Attach a sling to the cover, Lift the cover carefully.
CAUTION: BE CAREFUL NOT TO STRIKE THE ENGINE WHEN LIFTING THE COVER,

(4) Remove bolts (18) securing bracket (15) and tailcone (16) to tail-
cone shipping plate (19).

(5) Remove tailcone and brackets from shipping container. Remove bolts
(17) and bracket (15) from tailcone.

(6) Assemble the engine sling (8) tool No. 2C5327 to the engine by at-
taching to the rear lifting boss at the 12 o'clock position on the
fan casing and to the engine forward lifting lug located at the
compressor casing - mainframe flanges.

(7) Attach crane to the engine sling and take up slack in the lifting
cables of the sling.

(8) Remove the nuts and bolts (14), (12) that attach the container yoke
(1) and fan support (4) to the inner frame (11) of the shipping

container,

(9) Remove pin, washer and cotter pin (13) from container yoke and re-
move the yoke.

(10) Carefully raise the engine free of the container.
CAUTION: BE CAREFUL NOT TO STRIKE THE ENGINE AGAINST THE CONTAINER.

(11) Remove bolts (6) that attaches fan support (4) to tee brackets.
Remove fan support,

(12) Remove shoulder bolts (5) that secures tee brackets to engine fan
mounts., Remove tee brackets.

(13) Remove lockwire (9) and compressor inlet plastic cover (8) from
inlet of engine.

(14) Remove bolts (7) that secure the shipping support ring (2) to the
front frame flange, Remove shipping support ring,

(15) Return container yoke, shipping support ring, tee brackets, fan
support, compressor inlet plastic cover, bolts, washers and locknuts
to the shipping container for reuse.

May 1/68 72-00
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NOTE; 1If the engine requires maintenance and if it will not be
operated before being torn down, no depreservation is re-
quired.

10, Preservation of Accessories.

NOTE:;

If an accessory is removed from the engine and placed in spare parts
stock, it must be properly prepared for storage. By observing normal
practices of proper packaging and performing the following preserva-
tion procedures, all engine accessories can be stored without detri-
mental effects.’

A, Fuel System Components.

(L)

(2)

If component has been subjected to commercial kerosene, as in engine
operation, it can be stored for periods up to 30 days by draining
excess fluid, installing protective covers over drive shafts and
control shafts, and capping all openings.

To store components for periods in excess of 30 days, the component
should be flushed with MIL-L-6081, grade 1010 oil. Drain excess
fluid, install protective covers over drive shafts and control
shafts, and cap all openings.

B, Lubrication System Components.

1)

(2)
(3)
(4)

Pour a sufficient amount of engine o0il, listed in approved oils,
chapter 79, into the component to coat the internal parts. Rotate
the drive shaft of engine driven components to assure a thorough
coating of oil,

Drain excess fluid.

Cap all openings,

Install protective covers over drive shafts.

C. Electrical Components., To store electrical components, install pro-
tective covers on amphenol connectors and drives.

D. Air System Components. To store air system components, install caps on
all openings.

72-00
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ENGINE MAINTENANCE PRACTICES - REMOVAL AND INSTALLATION

1. General.

| A. The detailed removal and installation information is covered in the
Airframe Maintenance Manual.

l B. Whenever the engine is removed from the aircraft, it should be preserved
in accordance with Engine Maintenance Practices - Servicing, 72-00.

I C. Install engine in maintenance stand, 2C5347, when engine is removed from
aircraft for maintenance.

May 1/68 72-00
Page 401
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MAINTENANCE PRACTICES - ADJUSTMENT/TEST

1. General.

To operate properly, an engine must be correctly adjusted. The checks for
proper adjustment, and the adjustments themselves, can best be made during
operation of the engine; therefore, a functional run-up procedure is out-
lined in this section. This is followed by adjustment procedures and oper-
ating limits., The pre-start check is to ensure that the engine inlet and
area around the engine area are clean, no fuel or oil leaks are evident,
fuel and oil supply is adequate and the gas generator rotor turns freely.
The functional test run takes the engine through a full running cycle. This
Procedure should be followed for a newly installed engine, and for trouble-
shooting an engine with a malfunction. The functional run has been divided
into a number of different categories called checks. Each check has been
selected to evaluate one particular phase of engine operation. Generally,
only one or two of these checks need to be made on an engine, depending on
the extent of the maintenance the engine has undergone. A record of engine
instrument readings at T.0. and cruise including air speed, RAT, and
altitude every 10-15 hours is very useful for troubleshooting.

2. Safety Precautions.

A. Observe routine safety precautions while operating the engine.

(1) Be sure that personnel are standing clear of the exhaust area. (Re-
fer to figures 501 and 502.)

(2) Be sure that personnel are standing clear of the engine inlet and
compressor bleed valves.

(3) Be sure that fuel drainage does not present a fire hazard.

(4) Be sure the ground beneath the engine is clean and free of loose
debris which might possibly be picked up and ingested by the engine.

B. Do not exceed the exhaust gas temperature or engine speed limits during
starting or subsequent engine operation,

3. Functional Test Run. The functional test run is intended to give an engine
a thorough test for mechanical soundness and for correct indications of en-
gine operating parameters. The functional test has been divided into cate-
gories called "checks'"; these are defined in figure 503. After some types
of maintenance, it will be necessary to perform all of the checks listed.
Figure 503 can be used as a guide to decide what checks are necessary after
certain types of maintenance. The checks may be performed with the engine

Dec 15/77 72-00
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installed in a test cell, test stand or in the aircraft. If the engine is in a
test facility, a bellmouth and tailpipe which conforms to the General Electric
Company specifications must be used. If the engine is installed in an aircraft
the inlet portion of the nacelle and the tailpipe must be attached. Face engine
into the wind, if possible, so that the exhaust gases are not ingested by the
engine.

NOTE: Refer to 72-00, SERVICING, Lubrication System to determine if the lube
and scavenge pump requires priming before starting the engine.

CAUTION: TO AVOID OVERSTRESS OF FAN BLADES DO NOT OPERATE ENGINE
ABOVE IDLE SPEED WITH NACELLE DOORS OPEN OR REMOVED.

72-00 Sep 15/75
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A.

Prestart Check.

(1) Check the o0il level indicated on the oil tank dipstick. If the
dipstick indicates that additional oil is required, use the
following steps to prevent overservicing the oil tank.

NOTE: When the engine is shut down, oil seeps from the oil tank
to the accessory and transfer gearboxes. Fan wind-milling
will also result in lowering the o0il level. Use duct and
tail pipe covers whenever possible.

(a) Motor the engine with the -starter for a period not to
exceed the starter duty cycle. (Motoring scavenges the oil
back to the oil tank.)

(b) Drain the accessory and transfer gearbox sumps. Replace the

plugs.
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Figure 502
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GE Aircraft Engines

MAINTENANCE WORK
DONE ON ENGINE

PRESTART CHECK

MOTORING CHECK

VARTABLE GEOMETRY CHECK

ENGINE START
IDLE CHECK

TAKE~OFF POWER CHECK

OVERSPEED GOVERNOR CHECK

ACCELERATION CHECK

MAX-~-SPEED CHECK

ANTI-ICING CHECK

EGT CHECK

ALTITUDE ACCEL. CHECK
ENGINE SHUTDOWN

. T E
IRSTALLATION, OVERHAUL,
OR MAJOR REPAIR

o

»

]

»

»®
]

#| 2. PERIODIC
INSPECTION

(RE

ON 5

ITE

MN)

3. HOT SECTION
INSPECTION

4. FUEL CONTROL
CHANGED

5. VARIABLE GEOMETRY
SYSTEM ADJUSTED

6. IGNITER PLUG
CHANGED

7. LUBE PUMP
CHANGED

8. LUBE TANK
CHANGED

9. OVERSPEED GOVERNOR
CHANGED

10. ANY LUBE SYSTEM CON-
NECTION DISRUPTION

1l. ANY FUEL SYSTEM CON-
NECTION DISRUPTION

12. ANY AIR SYSTEM CON-
NECTION DISRUPTION

x

X
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(c) If the dipstick still indicates that oil is required, add oil that
has been filtered through a l0-micron metallic filter to bring the
0il level up to the FULL mark on the oil tank dipstick.

(d) Replace the oil tank filler cap. Turn the locking tab clockwise to
seat the cap.

(2) Check the power lever actuator rigging at the IDLE position. If adjust-
ment is necessary, do the following:

' Dec 30/78 72-00
Page 504A/504B
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(a) Set the fuel control input shaft at the IDLE position, Insert
the rigging pin, 2C5320, through the input shaft rigging hole
and into the slot in the fuel control casing.

(b) Connect the power lever clamp and linkage to the fuel control
input shaft,

NOTE: The input shaft has a missing serration which can be used
for alignment purposes.

(¢) Exert a slight pressure on the input shaft toward the OFF direc-
tion, and adjust the linkage so that the power lever is set at
the IDLE position,

(d) Remove the rigging pin and check the input shaft travel, The
travel should be 93-94 degrees.

(3) Inspect the engine and engine installation,

(a) Check the engine mounts, and the fuel and electrical connections,

(b) Check all engine fuel, air, and lube lines. Check the engine
accessories for proper installation and security of mounting.

(c) Check the compressor rotor for free rotation,
(d) Check to determine that the density knob on the fuel control is

set at the correct location for the particular type fuel being
used,

Motoring Check.

(1) The motoring check is required only after inspection or maintenance

(2)

and it ensures that the engine rotates freely, that the instrumenta-
tion functions properly, that the fuel and lube systems are leak-
free, and that starter operation meets the speed requirements for
successful starts, Motoring primes the fuel and lube systems when
maintenance has required replacement of fuel or lube system compon-
ents,

Position the engine controls as follows:

(2) Fuel BOOSt.ueeeoeeesssoossosacoserosasseenssonssas ON
(b) Anti"ICing.o--............-u-...-on-.-..-........ OFF
(c) Power Lever.:scsssassissssnsiissssvinvesoniaiiess OFF

72-00
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(d) Ignition......... e AT LB HEEEEEE.EE S OFF
(e) Starter..........co... bR K R e R R «... OFF
(£f) Customer Air Bleed System..........0e00000.0.... OFF

CAUTION: THE FUEL PUMP AND FUEL CONTROL ARE FUEL-LUBRICATED,
DO NOT MOTOR, START, OR OPERATE THE ENGINE UNLESS A
POSITIVE FUEL INLET PRESSURE IS INDICATED.

(3) Turn the starter ON, Advance the power lever to IDLE and hold only
as long as necessary (20 seconds max.) to check the instruments for
positive indications of engine speed, o0il pressure, and fuel flow.

(a) The starter must be capable of turning the engine rotor to, at
least 12 percent within 12 seconds for ambient temperature con-
ditions of O°F (~18°C) or higher to achieve normal starts, If
these conditions cannot be met, refer to the Troubleshooting Guide,

(b) Normal oil pressure indication is 1 to 10 psig. However, initial-
ly there may be no indication if any of the lube system components
have been replaced, or if the o0il has been changed during mainte-
nance,

(4) Retard the power lever to OFF and continue motoring (20 seconds min,)
for the time remaining within the starter-~usage limit to purge the
combustion and exhaust sections of fuels and vapors,

NOTE: If the fuel flow does not drop to zero when the power lever
is returned to OFF, check the rigging of the power lever,

(5) De-energize the starter. During engine coastdown, make the follow-
ing checks: '

(a) Listen for unusual noise from the rotating components, Check
the engine front frame, mainframe, and turbine areas for unusual
roughness,

NOTE: Normal rotational noise consists of clicking compressor
and turbine blades, gear noise, and rubs at the second-
stage turbine shroud and turbine torque ring.

(b) Inspect the fuel and lube system lines and their fittings for
leakage,

(c) Check the combustor and fuel manifold drain valve for proper
drainage operation,

(6) After rotation ceases, turn the fuel boost OFF, Shut off the power
and supply systems to the engine,

72-00
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Refer to Troubleshooting, 72-00, for the correction of any discrepan-
cies found during the motoring check.

Retorque or replace fittings as necessary, to correct fuel or lube
leaks.

Check the oil tank oil level. If necessary, add oil per procedure
specified in Prestart Check.

(10) Allow a 2 minute (min.) period for fuel to drain from the engine be-

fore attempting to start the engine after the motoring check.

C. Engine Start.

(1)

Position the engine controls and switches as follows:

(a) Fuel BoOSt..eveessens CEE G b E e EEEE NG E RS SR ON
(b) Anti-Teing. . ovevveeeronesenoenaras G E R s § B . .OFF
(c) Power Lever...veeeeon. e te e et et e e OFF
(d) Ignition......... Ceerecaaes Ceeeas Ceeeeeaaaen .OFF
(e) Starter....... Ve E e B S RRR RN RSN EE b B b OFF
(f) Customer Air Bleed System.....cevuueeueeeennnonn OFF

CAUTION: THE FUEL PUMP AND FUEL CONTROL ARE FUEL-LUBRICATED.
DO NOT MOTOR, START, OR OPERATE THE ENGINE UNLESS A
POSITIVE FUEL INLET PRESSURE IS INDICATED.

(2) Turn the starter and ignition ON, and advance the power lever to IDLE

| Sep 15/75

at 10 percent rpm.

(a) Be prepared to retard the power lever slightly, or if necessary,
to chop completely OFF should the starting fuel flow exceed 350
pounds per hour. Chop power lever to OFF if EGT indication does
not occur within 10 seconds.

CAUTION: FUEL FLOW IN EXCESS OF 350 POUNDS PER HOUR WILL CAUSE
HOT STARTS. DO NOT ALLOW THE STARTING FUEL FLOW TO
EXCEED 350 POUNDS PER HOUR BEFORE COMBUSTION OCCURS.

72-00
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(3) Observe the exhaust gas temperature (EGT), fuel flow, and oil pres-
sure instrument readings.

(a) If EGT reaches 750°C (1382°F) and is rising rapidly during an
attempted start, chop the power lever to OFF, and continue operat-
ing the starter to maintain EGT within the starting temperature
limits. o .

CAUTION: DO NOT ALLOW EGT TO EXCEED THE TEMPERATURE, OR TIME-
AT-TEMPERATURE LIMITS IN FIGURE 504, 504A, 504B, OR
504C.

(4) Turn the starter and ignition OFF when the engine speed exceeds 40%
(6600 rpm approx.).

(5) Allow the engine to stabilize at IDLE. Check the engine instrumenta-
tion readings for values within the operating limits.

CAUTION: TO AVOID OVERSTRESS OF FAN BLADES DO NOT OPERATE ENGINE
ABOVE IDLE SPEED WITH NACELLE DOORS OPEN OR REMOVED.

72-00 Sep 15/75
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D. Idle Check,

(1)

(2)

(3)

(4)

Dec 15/77

The idle check consists of checking for proper engine operation as
evidenced by leak-free connections, normal operating noise, and
proper indications of all engine-related instruments, controls, and
switches. While the engine is running, a malfunction is indicated
by abnormal readings of the instruments.

After the engine has stabilized at IDLE, check the following instru-
ments:

NOTE: Deleted.
(a) Engine Speed vevevesanesss 46 (+ 1,0)% (7425-7755 rpm)
(b) Aft Fan Speed .eeveeeeeses Positive Indication

(c) 0il Pressure eeeecececeeeses 5.0-25.0 psig with oil tank temperature
stabilized above 176°F (80°C). Operate
engine at maximum continuous for 5
minutes to warm up oil just prior to
taking reading.

(d) Exhaust Gas Temperature .. See figures 504, 504A, 504B, or 504C
(e) Fuel Inlet Pressure ...... 50 psig (max.)

NOTE: Do not adjust the IDLE speed adjustment until after the
MAXIMUM speed adjustment has been made.

If the fan does not show a speed indication; determine if fan is
rotating. If not, shut the engine down immediately. If the fan is
rotating, troubleshoot the fan speed-sensing circuit,

Inspect the engine and accessories as follows:

(a) Check for leakage at the horizontal (split-line) and vertical
flanges of the compressor and turbine casings.

(b) Check all engine accessories, lines, and fittings for fuel, air,
or oil leakage.

NOTE: Little or no fuel drainage from the combustion casing or
fuel manifold drain valve should be evident after several
minutes of operation.

(c) Check each gearbox-mounted accessory at the mounting pads for oil
leakage. Disregard normal oil leakage from the provided drains.
(See Table 504 for limits.)

72-00
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(5) Before proceeding with the operational check, retorque any leaking fit-
tings or lines, and replace defective instruments. If necessary, shut
the engine down to make repairs. All instrument indications should be
within limits and the fuel or oil leaks corrected before running the
engine at TAKEOFF power.

CAUTION: TO AVOID OVERSTRESS OF FAN BLADES DO NOT OPERATE ENGINE
ABOVE IDLE SPEED WITH NACELLE DOORS OPEN OR REMOVED.

E. Variable Geometry Check.

(1) ‘The variable geometry operating schedule, which is a function of com-
pressor inlet temperature (CIT) and engine speed (RPM), is regulated by
the main fuel control. The fuel control closes the inlet guide vanes
and opens the compressor bleed valves at lower engine speeds. At higher
engine speeds the inlet guide vanes are fully opened, and the compressor
bleed valves are closed to allow maximum air flow through the engine.

(2) Check the variable geometry operating schedule as follows:

NOTE: A calibrated tachometer accurate within + 0.25 percent, or
equivalent Jetcal analyzer, is recommended when checking engine
speed. However, aircraft instrumentation may be used for a rough
check. Use observed ambient temperature in the engine inlet for
CIT. To determine compressor bleed valve position when engine is
installed in aircraft, use tool 2C5425.

(a) While observing the compressor bleed valves, slowly advance the
power lever until the valves begin to close. Record the CIT and
RPM at this point.

1 Plot the observed point on figure 505.

2 If the point falls within the maximum - minimum limits at the
initial closing band, this portion at the variable geometry
check is complete and no adjustment is necessary.

3 If the point falls outside the limit, adjust the variable
geometry system per Maintenance Practices, 75-00.

(b) Increase engine speed until the bleed valves are fully closed.
Slowly decrease engine speed until bleed valves just begin to open.
Record this speed (RPM) and the compressor inlet temperature (CIT).
Tool 2C5425 reads 0.5% high due to pressure and mechanical lag.
Correct for lag by subtracting 0.5% from RPM (observed) prior to
plotting the point.

1 Plot the observed point on figure 505.

72-00 Sep 15/75
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2 If the point falls within the naximum~minimum limits of the full
closed band, the variable geometry check is complete and no
adjustments are necessary.

3 If the point falls outside the limit, adjust the variable geometry
system per Maintenance Practices, 75-00.

(¢) Deleted.

F. Takeoff Power Check. Takeoff power is attained when the required engine
pressure ratio (EPR) for the existing compressor inlet temperature is
attained without exceeding engine speed pr exhaust gas temperature limits.

CAUTION: TO AVOID OVERSTRESS OF FAN BLADES DO NOT OPERATE ENGINE ABOVE
IDLE SPEED WITH NACELLE DOORS OPEN OR REMOVED.

(1) The takeoff power check determines the capability of the engine to
meet the minimum power requirements for optimum takeoff performance
using the Engine Pressure Ratio (EPR) system. However, the data is
applicable only if the following conditions exist:

NOTE: On CF700-2D-2 engines, pressure probes are calibrated to a spec-
ific engine. Make certain that the part number of the probe being
used is the same as the one recorded in the engine log book.

(a) Inlet duct recovery equal to 1007. Compressor total inlet pressure
equal to barometric pressure.

(b) An engine tailpipe (exhaust nozzle) which conforms to the General
Electric Company specifications. On CF700-2D-2 engines, the tail-
pipe (exhaust nozzle) that is an integral part of the engine
should be used.

(¢) No anti-icing airflow.

(d) No customer bleed or power extraction.

(e) Instrumentation as follows:

Parameter Gage Range
RPM 0-110%
Exhaust Gas Temp. 0-1000°C
Exhaust Gas Pressure 0.50 in. Hg.

NOTE: If the takeoff check is conducted with the engine in the
aircraft with the aircraft inlet ducting and tailpipe, the
operator must use the AIRCRAFT EPR takeoff power curve.

72-00
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Engine Speed at Maximum Throttle
Figure 506

(2) Conduct the takeoff power check with the engine facing into the wind
so that the exhaust gases are not ingested by the engine.

(3) If exhaust gas pressure (EGP) is to be read directly instead of Engine
Pressure Ratio (EPR), convert EPR to EGP before operating the engine
by using the following formula:

EGP (gage) = (EPR x barometric pressure) - barometric pressure.

(4) Determine accurately and record compressor inlet temperature (ambient)
and barometric pressure.

72-00
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Figure 507. Deleted.
Table 501, Deleted.

(5) Determine the following for the particular compressor inlet temperature
that was recorded;

(a) Engine speed limit. (Figure 506)

NOTE: The curve in figure 506 represents limits only when the
throttle is at maximum setting. At other throttle settings,
some degree of T, cut-back will be experienced. This
effect diminishes to zero at the IDLE throttle position.

(b) Exhaust gas temperature limit (figure 504. 504A, 504B, or 504C).

(c) Engine pressure ratio (EPR) required at takeoff. Refer to the
Aircraft Operating Manual.

(d) Aft fan speed limit (figure 508).

(6) Perform maximum speed adjustment check per paragraph Fl. If EPR
determined in step (5)(c) is achieved with RPM and EGT within limits,
the engine has demonstrated satisfactory takeoff performance. If EPR
requirement is not met due to:

(a) Maximum speed adjustment is too low, the maximum speed will have
to be raised per paragraph Fl. and another EPR check made.

(b) Speed limit, EGT limit or fan speed limit, other maintenance
action is required. Refer to Troubleshooting.

Fl. Maximum Speed Setting. This procedure is used for ambient temperatures
above 0FF for Gl0 and lower controls and minus 10°F for Gll and above
controls.

NOTE: Perform a maximum speed check (MSC) prior to making any adjustments.

(1) Slowly advance the power lever to maximum unless an engine operational
limit is exceeded (refer to Table 504). If the engine is speed or
temperature limited, stabilize the engine at the highest limiting
factor and record engine speed. EGT, and EPR. Retard power lever to
idle position.

(2) Compare the readings to Table 502 to determine which of the two
procedures (direct or indirect) is to be used to make the maximum
speed adjustment (MSA).

72-00
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TABLE 502
MAXIMUM SPEED SETTING PROCEDURES
Operating
Case Parameters Result Procedure
1. Power lever Maximum (92° or more) None Required.

Engine speed (Ng)

EGT (Tg)

Fan speed (Ng)

Power lever
Engine speed
EGT

Fan speed

Power lever
Engine speed
EGT and/or
Fan speed

Power lever
Engine speed

" EGT

NOTE:

Fan speed

Equal to 100.7 to 101l.2 percent
Equal to or less than limiting
Equal to or less than limiting

Less than maximum

Equal to 10l.2 percent

Equal to or less than limiting
Equal to or less than limiting

Equal to or less than maximum
Less than 100.7 percent
Equal to limiting

Equal to maximum

Less than 100.7 percent
Less than limiting

Less than limiting

Adjustment is
correct.

Direct. See step
(3) for procedure.
(MSA is too high.)

Indirect. See step
(4) for procedure.
(MSA not directly
determinable.)

As the MSA is too
low, an estimate
should be made to
determine the re-
sult on Ty and Ng
when increasing the
MSA. This estimate
will determine
which procedure is
to be used so an
additional cycle
will not be re-
quired. See step
(5) for procedure.

In the region of 97 percent corrected engine speed, EGT increases at the

rate of approximately 20°C per percent Ng and Ng¢
approximately 1.5 percent per percent N,.

increases at the rate of
By multiplying this rate times

the difference between 100.7 percent (Ng) and observed speed, an approxi-

mation of the increase in either parameter can be determined.

Adding this

approximation to the observed speed and comparing the sum to limits in
Table 504 will determine if the engine will be limited when engine speed

is increased to 100.7 percent.

If the estimate is not limiting, use the

direct method; if the estimate is limiting, use the indirect method.

} Dec. 1/73

72-00
Page 519

AluQ sesodind Buluiel] 104 Awapeoy yos | 01ay [euoneuIdlu|



72~00
I Page 520

GENERAL @ ELECTRIC
CF700 TURBOFAN
MAINTENANCE MANUAL SEI-187

(3) Direct procedure, (Power lever less than maximum, engine speed of
101,2 percent is obtainable and EGT and fan speed are within limits
of Table 504.)

(4)

(a) Set maximum speed in accordance with Maintenance Practices,
73-21~0,

(b) Slowly advance the power lever to maximum and observe that speed
is within limits of figure 506,

(¢c) Return power lever to idle. Adjust idle speed per Maintenance
Practices, 73-21-0, if required.

Indirect procedure. (Power lever equal to less than maximum, engine
speed less than 100,7 percent, EGT and/or fan speed equal to limit-

ing.)

(a) Determine the number of clicks required to set maximum speed to
desired limit by the following:

&

leo

Subtract recorded engine speed from 101.,2 percent,

Divide result of step 1 by 0.2 percent per click. Round off
any fraction to next highest number, This is the number of
counterclockwise (CCW) clicks required to set maximum speed
approximately 1 to 1-1/2 percent below EGT or fan speed limit-
ing speed,

Add 5 clicks to results of step 2 to ensure that MSA is low-
ered sufficiently,

Dec. 1/73
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(b) Adjust the MSA with the number of CCW clicks determined in step
3 per Maintenance Practices, 73~21-0, Adjust at idle or with
engine shutdown.

(c) Repeat maximum speed check. Conditions of case 4, Table 502,
must be met. If not, repeat steps (a) and (b) until these con-
ditions are met. Record engine speed. Retard power lever to
idle. Label this, "speed reading number one",

(d) Adjust maximum speed 10 clicks CCW per Maintenance Practices,
73-21-0 and run another check. Record engine speed. Retard
power lever to idle., Label this, "speed reading number two''.

(e) Determine the gain of the adjustment by the following:

1 Subtract "speed reading number two' from "speed reading num-
ber one'.

2 Divide result of step 1 by ten (the number of CCW clicks in
step (d) ).

(f) Determine number of clicks required for adjustment by the fol-
lowing:

1 Subtract "speed reading number two", step (d) from 101,2
percent,

2 Divide the result of step 1 by the gain (found in step (e)2.
Round off to the next lowest whole number,

(g) Change the maximum speed adjustment by the number of clicks
determined in step (f)g and adjust per Maintenance Practices,
73-21-0,

(h) Check idle speed and adjust per Maintenance Practices, 73-21-0,
if required.

(5) Estimating procedure, (Power lever at maximum, engine speed less

I pec. 1/73

than 100,7 percent, EGT and fan speed are less than limiting.)
(a) Determine if EGT is limiting by the following:

1 Subtract the recorded engine speed from 100.7 percent.

|

Multiply result of step 1 by 20°C. (Change per percent Ng.)

|w

Add result of step 2 to recorded EGT, Compare sum with
limits in Table 504.

72=-00
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If the sum of step 3 is equal to or less than maximum opera-
ting limit, engine will not be temperature limited and the
direct procedure is used to adjust maximum speed.

If the sum of step 3 is more than maximum operating limit,
engine will be temperature limited. Determine the amount the
temperature exceeds limit by subtracting the maximum opera-
ting limit from this,

Divide the result of step 5 by 20°C (change per percent Ng).

Subtract the result of step 6 from 100.7 percent, Label this
estimated engine speed "Ngo". With this estimated Ngo, use
the indirect procedure for adjusting the maximum speed,

NOTE: The estimated engine speed (Ngo) will be used in place
of the recorded engine speed (in the indirect proce~-
dure).

Determine if fan speed (Nf) is limiting by the following:

3

jw

| v

jor

1o

|3

Subtract the recorded engine speed from 100,7 percent,

Multiply result of step 1 by 1.5 percent. (Change per per-
cent Ng.)

Add result of step 2 to recorded fan speed., Compare sum with
limits in Table 504.

If the sum of step 3 is equal to or less than maximum oper-
ating limit, engine will not be limited by fan speed and the
direct procedure is used to adjust maximum speed.

If the sum of step 3 is more than maximum operating limit,
engine will be limited by fan speed. Determine the amount
the fan speed exceeds limit by subtracting the maximum oper-

~ating limit from this.

Divide the result of step g by 1.5 percent. (Change per
percent Ng.)

Subtract the result of step 6 from 100.7 percent, Label this
estimated engine speed "Ngo”- With this estimated Ngo: use
the indirect procedure for adjusting the maximum speed,

NOTE: The estimated engine speed (Ngo) will be used in place

of the recorded engine speed (in the indirect proce-
dure),

Dec. 1/73
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G. Anti-Icing Check.
(1) Set the engine to operate at approximately 90% speed (14,850 rpm).
(2) Turn the anti-icing system ON. (When the anti-icing system is
turned ON, the exhaust gas temperature increases.) Check for an
increase in exhaust gas temperature. (When a gage is installed,

check the anti-icing gage for pressure indication.) Turn the anti-
icing system OFF.

(3) Retard the power lever to IDLE.

H. Overspeed Governor (0SG) Check. Check the operation of the 0SG using
one of the two following procedures.

(1) If the overspeed governor has a knurled-knob on the control arm, and
with the engine shutdown or at IDLE, proceed as follows:

(a) Grasp the knurled knob on the governor control arm and push up
approximately 1/8 inch to free it from its locked position.

(b) Rotate the knob clockwise 1/8 turn.

| Dec. 1/73 72-00
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Pull the knob downward so that the square part of the arm is
below the bracket,

Rotate the knob 1/8 turn counterclockwise so that the square

- part of the arm snaps into the locked position.

With the engine operating at IDLE, advance the power lever to
the TAKEOFF position. Engine speed should be limited to 90.5
(£1.5)% (14,708-15,156 rpm) for satisfactory governor operation.
If not, replace the overspeed governor per 73-22-0.

Retard the power lever to IDLE (and shutdown the engine if de-
sired).

Return the governor control arm to the normal (up) position as
follows:

1. Grasp the knurled knob on the governor control arm and pull
down approximately 1/8 inch to free it from its locked posi-

tion,

2. Rotate the knob clockwise 1/8 turn.

3. Push the knob upward so that the square part of the arm is
above the bracket.

4. Rotate the knob 1/8 turn counterclockwise so that the square

part of the arm snaps into the locked position,

(2) If the overspeed governor has a lever-type control arm and with the
engine shutdown or at IDLE proceed as follows:

(a)

(b)

(c)

(d)

Push the control arm aft until the rocker arm firmly seats
against the stop.

With engine operating at IDLE, advance the aircraft power lever
to the TAKEOFF position. Engine should be limited to 90.5 (%1)%
for satisfactory governor operation. 1If not, replace the over-
speed governor per 73-22-0,

Retard the power lever to IDLE (and shutdown the engine if
desired).

Complete the overspeed governor check by returning the control
arm to the forward position.

June 1/84
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Acceleration Check.

NOTE: Make throttle movements in a smooth and normal manner. Quick throttle
retard followed by immediate advance (Bodie burst) will make the check
invalid.

(1) The acceleration check determines engine capability for reaching TAKEOFF
power output in a specified time and indirectly checks compressor per-
formance, fuel scheduling, variable geometry operation, and governor
speed control.

(2) Advance the power lever from IDLE to TAKEOFF setting in 1 second or
less. The engine should attain takeoff power stabilization within 6-8
seconds.

NOTE: During power-burst acceleration, EGT and RPM may overshoot the
steady-state operating limits momentarily. See figures 504, 504A,
504B, 504C, 508, and 509 for the allowable transient
overtemperature and overspeed limits.

(3) Retard the power lever to IDLE.
Maximum Altitude Acceleration Check for Saberliner and Falcon Aircraft.

(1) This check is required on all engines at initial installation, after
overhaul, and also after major repair if in the judgment of the overhaul
shop or operator, the altitude performance or operation has been af-
fected.

(2) This check is to be done at the maximum certified altitude of the air-
craft or at the maximum altitude permissible in countries where the
civil air regulations do not permit operation at the maximum certified
altitude. Refer to the applicable aircraft flight manual for the maximum
certified altitude. If an individual operator elects (with responsible
civil aviation authority concurrence) to restrict his aircraft to some
altitude less than the certified altitude, the acceleration check should
be made at that altitude.

(3) The purpose of this check is to demonstrate that engine operation will
be satisfactory at all conditions up to the limiting altitude specified.

CAUTION: THE MAXIMUM ALTITUDE CHECK DESCRIBED IN THESE INSTRUCTIONS MAY
-CAUSE SUDDEN LOSS OF ENGINE POWER. BE PREPARED FOR SINGLE-ENGINE
OPERATION AND AIR START.

(4) Perform the acceleration check as follows:
NOTES: 1. Before making this check, check the aircraft/engine dual

ignition system for satisfactory operation in accordance with
Section 72-00, Table 101, problem 3 of this manual.

Page 526 Dec 31/95
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2. Throttle movements should be made in a smooth and
normal manner. A quick throttle retard followed by
immediate advance (bodie burst) will make check
invalid.

3. While performing this check, it is permissible to
exceed Max Continuous TS up to the levels and time
specified in EGT Curves, figures 504, 504A, 504B, and
504C. The throttle should be reset at or below Max
Continuous power as soon as practical.

Proceed to the test altitude to perform the following
check.

NOTE: While checking one engine, check speed of the other
engine. It should be at least 2 percent below
maximum Ng.

Establish an airspeed of 195 to 200 KIAS by adjusting the
opposite engine while leaving the throttle of the test
engine at the climb power setting. Record Ng, Nf, RAT, EGT,
EPR, Fuel Flow, and airspeed.

Slowly set the test engine to 2 percent below the observed
gas generator RPM and increase to the maximum RPM by making
a rapid throttle movement. Record the maximum RPM and RAT.

If engine accelerates to maximum RPM with no evidence of a
stall or flameout, the acceleration check has been
satisfactorily completed and the engine is acceptable.

If the engine stalls or flames out during the acceleration
check, 1t is not acceptable and requires further action.

Options available include the following:

1 Troubleshoot the engine per figure 104, Section 72-00.
2 Contact an authorized overhaul shop for assistance.
3 Repeat the acceleration check at a lower altitude and if

successful, restrict aircraft operation to that altitude
with the concurrence of the responsible civil aviation
authority for a temporary period until corrective action
can be taken.

72-00
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NOTES :

Exhaust Gas Temperature (EGT) Check.

1. The objective of this check is to assure that takeoff EPR
is available within the certified EGT limit at all values
of CIT. It should be done after specific maintenance work
(see figure 503), and can be used as a general engine
performance health check at any time.

2. Because altitude affects engine performance, do not do
this check at altitudes above 2,000 feet.

3. If specific maintenance work (see figure 503) is done at
altitudes above 2,000 feet, the engine should be operated
in accordance with the applicable Aircraft Flight Manual.

Set the engine pressure ratio (EPR) for the model engine
installed per the applicable figure 509A through figure 509F.

Read the indicated EGT.

If the EGT is at or below the temperature line, shown on the
applicable figure 509A through 509F, takeoff EPR is available
within the certified EGT limit at all values of CIT.

If the EGT is above the temperature line by 68°F (20°C) or more,
troubleshooting and corrective action per Section 72-00, Table
101, paragraphs 4, 9, and 11 is recommended before you operate
the aircraft. If EGT is above the value determined in step (2)
by less than 68°F (20°C), troubleshooting and corrective action
should be taken at the earliest practical time. Operation of the
aircraft prior to corrective action is acceptable only for CIT
values that produce EGT within the certified limit.

Jul 15/99
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J. Shutdown Procedure,

(1) Prior to a normal shutdown, operate the engine at IDLE for 2 minutes
to dissipate heat and stabilize operating temperatures, In an
emergency, such as an overtemperature, flameout, or loss of oil
pressure, shut the engine down immediately,

(2) Normal Shutdown,

(a) Set the power lever at IDLE for 2 minutes to stabilize operating
temperature,

J oec. 1/73 , 72-00
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(b) While observing EGT and fuel flow, retard the power lever to
OFF (0°). EGT and RPM should decrease, and fuel flow should
immediately drop to zero.

CAUTION: IF EGT REMAINS ABNORMALLY HIGH, MOTOR THE ENGINE WITH
THE STARTER TO ELIMINATE ANY FUEL IN THE HOT SECTION
OF THE ENGINE,

(c) During coastdown, listen for any unusual rotational noises.
Check for an abrupt or binding stop.

(d) Inspect the engine and repair any fuel or lube oil leaks. Ob-
serve the amount of fuel drainage from the engine drain lines.

(3) Abnormal Shutdown.

(a) Chop the power lever to OFF (0°). Shut off the engine fuel sup-
ply. If a post-shutdown fire occurs, motor the engine to the
limits of the starter,

NOTE: A post-shutdown fire is evidenced by black smoke from
the engine inlet or exhaust sections.,

(b) If a post-shutdown fire is still evident, motor the engine with
the starter and apply a COg fire extinguisher to the engine
inlet section,

NOTE: Exercise judgment in the use of the starter when applying
a fire extinguisher to control a post-shutdown fire.
Motor the engine only if the coastdown is reasonably
smooth; otherwise, additional damage to the engine may
occur,

(¢) During coastdown, listen for any unusual rotational noises.

(d) Inspect the compressor through the inlet section and through the
bleed valve ports for rubs or damage, Inspect the turbine
through the exhaust section for burned or damaged parts. If
damage is evident, visually inspect all compressor rotor blades
and stator vanes and perform a Hot Section inspection,

4, Abnormal Operation,

A, Emergency Procedures, The following paragraphs describe abnormal condi-
tions which may be encountered during engine operation and the emergency
action to be taken to correct the condition,

72-00 Dec. 1/73
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B. No Start. If the engine does not light off within the prescribed time/tem-
perature (see figures 504 through 504C), the cause is usually a malfunction-
ing fuel or ignition system. If the engine fails to start, refer to Trouble-
shooting, 72-00.

C. Hot Start. During a hot start the exhaust gas temperature increases very
rapidly and will exceed the limits if the start is not discontinued in time.
This is usually caused by an excessively rich mixture in the combustion sec-
tion or by low motoring speed. By keeping a close check of starting speed
and exhaust gas temperature, the operator should be able to anticipate a hot
start and discontinue it before the temperature limits are exceeded. If
temperature limits are exceeded, refer to Inspection, 72-00, for engine dis-
position. If EGT reaches 750°C (1382°F) and is rising rapidly, chop power
lever to OFF.

D. False Start. The engine lights off normally during a false start; but the
engine, instead of increasing to idle speed (45 to 47 percent, 7425 to 7755
rpm), remains at some lower value. The start should be discontinued as soon
as this condition is recognized by chopping the power lever to OFF. If a
second attempt produces the same results refer to Troubleshooting, 72-00.

E. Compressor Stall.

(1) Compressor stall is recognized by overtemperature, speed “hang-up”, and
a rapid audible change in the characteristic sound of normal engine
operation. The stall usually occurs during throttle-burst accelerations
and may result from improper adjustment or malfunctioning components in
the variable geometry system.

NOTE: The objective of the technique for handling the power lever during
a stall condition is to recover from the stall and return the
engine to IDLE speed for a cooling stabilization period before
shutting the engine down.

CAUTION: IF EGT INCREASES TOO RAPIDLY TO ATTEMPT RECOVERY AFTER A
STALL HAS OCCURRED, CHOP THE POWER LEVER TO OFF.

(2) As soon as a stall is recognized, or the stall occurs, immediately re-
'tard the power lever toward IDLE. Use care to ensure that the engine
does not flameout because of too rapid or great movement of the power
lever (below the IDLE position); however, the movement must be rapid and
great enough to prevent overtemperature and subsequent damage to the
engine.

NOTE: Successful recovery from a stall depends on how far the condition
has progressed. Early recognition will increase the possibility
of a quick recovery and lessen the chance of damage from
overtemperature.

: 72-00
Dec 31/95 Page 535
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(3) If the stall condition is corrected after the initial movement of
the power lever toward IDLE, advance the power lever slightly to
prevent flameout; but not so far as to cause re-entry into stall.

(4) After regaining control of the engine, retard the power lever to
IDLE. Allow the engine to stabilize for 2 minutes, then shut it
down.

(5) During the coastdown, listen for any unusual rubbing, clicking or
grinding noises. Inspect the engine for any damaged, loose or miss-
ing parts. Give special attention to the variable geometry system
linkage. Inspect the compressor rotor interior for damaged blading
or dirty condition by looking through the ports of both bleed valves
and through the compressor inlet section. Take all possible mea-
sures to eliminate the cause of stall before restarting the engine.

(6) Refer to Inspection/checks for deceleration stalls.,

F. Aft Fan Stall, Aft fan stall may be indicated by rapid and violent
fluctuations in thrust, fan speed, or vibrations, This may occur when
the engine exit area has been reduced excessively, thereby raising the
fan operating line above its aerodynamic stall line., In such cases,
immediately operate the engine at a reduced power setting to bring the
fan out of the stall. Then shut the engine down and correct the stall-
inducing conditions.

G. Overtemperature.

(1) Whenever the exhaust gas temperature (EGT) exceeds the established
limits, first retard the power lever to bring EGT within operating
limits. If it still appears that EGT will exceed limits, chop the
power lever to OFF. Do not allow EGT to exceed the limits before
taking corrective action.

(2) Record the magnitude (degree F or C) and duration (seconds) of the
overtemperature, then determine engine serviceability per figures
504, 504A, 504B or 504C. Refer to Inspection, 72-00, for engine
disposition if the limits have been exceeded.

H. Engine Overspeed.

(1) If the MAXIMUM engine speed stabilizes at 103.5 (* 0.5)% (16996-
17160 rpm), and cannot be reduced by retarding the power lever to
IDLE, engine speed is being controlled by the overspeed governor.
Retard the power lever to OFF (0O-degrees).

CAUTION: DO NOT ATTEMPT TO RESTART ENGINE UNTIL CAUSE OF OVERSPEED
IS DETERMINED AND CORRECTED.

72-00 - Dec. 1/73
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(2) Remove the fuel pump, fuel control and fuel filters and check for
contamination.

NOTE: If the fuel control fails, the overspeed governor limits
engine speed to 103.5% RPM (NOMINALLY).

(a) Replace fuel control.

(b) Inspect the high pressure fuel filter, OSG servo filter and the
fuel control filters. If metal contamination is found, replace
fuel pump.

(c) If other contamination is observed, which is abnormal for oper-
ating period and conditions, determine the source and correct
the situation.

(d) Clean and examine the pump fuel filter, OSG servo filter and
fuel control filter in accordance with the applicable sections
of this manual. Especially determine that the screening ele-
ments are physically intact (not ruptured or torn).

(e) Install serviceable units, replace others,

(3) If the engine exceeds a sustained speed of 101,2% (16,700 rpm) or
a transient speed of 108% (17820 rpm), determine engine servicea-
bility per figure 509,

NOTE: Engine operation above 17,820 rpm requires an engine inspec-
tion as defined in Inspection, 72-00,

(4) Shut the engine down, Refer to the Troubleshooting, 72-00, and cor-
rect the cause of the overspeed.

I. Aft Fan Overspeed, An aft fan overspeed may occur if the fan blades
become unloaded due to a blockage of the fan inlet., If an overspeed
occurs (see figure 508), immediately chop the power lever to IDLE,
shut the engine down normally, and investigate the fan inlet for block-
age. Do not operate the engine if the fan is in an overspeed condition,

| pec. 1/73 72-00
Page 537
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J. Flameout. A flameout is usually caused by an imbalance in the fuel-air
ratio in the engine combustion section. The flameout is accompanied by
a decreasing EGT, RPM, aft fan speed and EPR along with a change in the
pitch of a normal engine sound. If an engine flameout occurs, do the
following:

(1) Chop the throttle to OFF and motor the engine with the starter to
purge the engine of residue fuel.

(2) Check for any unusual noise from the rotating components during en-
gine coastdown.

K. 0il Leakage Due to Engine Windmill Operation. 0il leakage may occur, due
to inefficient sump scavenging, when the engine is allowed to windmill at
low speeds. Windmilling of the engine during flight may cause some in-
crease in oil consumption above the engine normal usage rate depending on
time, conditions and engine speeds. Regardless of oil loss during wind-
milling operation, it is not cause for rejecting the engine., After a
windmilling condition, oil consumption should be confirmed during normal
engine operation, 01l level must be checked before engine operation.

Use duct and tailpipe covers to stop engine fan windmilling while aircraft
is on the ground.

5. Engine Adjustments.

A, The following adjustments are allowable on the fuel system components.
Refer to Maintenance Practices, 73-21-0.

(1) 1Idle speed adjustment.
(2) Maximum speed adjustment.
(3) Fuel density adjustment.
B. Adjustment of the variable geometry system. Refer to Maintenance Prac-

tiCes s 75""00 [

TABLE 503 DELETED,

72-00 Dec 15/77
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6. Operating Limits.

TABLE 504

OPERATING LIMITS

Ttem Requirements

Remarks

A. Exhaust Gas Temperature.

(1) Starting.

(2) 1Idle.

(3) Take-off. Maximum values are shown
on figures 504, 504A,
504B and 504C for the
several engine models
and two EGT harnesses.

(4) Oscillation at Peak to peak oscillation:

take-off. 10°C or 189F not exceed-
ing maximum.
B. Speed RPM.

(1) Starting.

(a) Engine. See paragraph 3.C. for
starting instructions.

(2) 1dle.
(a) Engine. 45-48%

(7425 - 7920 rpm).
(b) Aft fan. Positive indication.

Dec. 1/73

Refer to figures 504, 5044,
504B or 504C for allowed
starting temperatures.

Refer to figures 504, 504A,
504B or 504C for allowed
starting and transient over-
temperature limits.

Refer to figures 504, 504A,
504B or 504C for allowed
overtemperature limits.

Provided steady state
limits are not exceeded.

Starting system must be
capable of turning the
engine rotor to at least
12 percent speed in 12
seconds at ambient tem-
perature conditions of
0°F (-189C) or higher to
achieve normal starts.

When adjusting IDLE
speed.

Engine must not be operated
if the fan is not rotating.

72-00
Page 539
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TABLE 504 (Cont)

SEI~187

Item

Requirements

Remarks

(3) Takeoff (5 minute rating)

(a) Engine.

(b) Aft fan.

(4) Time to reach idle.

(5) Deleted.
(6) Oscillation.
(a) Idle.

(b) Takeoff.

72-00
Page 540

101.2 percent (16,700
rpm) maximum.

105% (9000 rpm).

Approximately 40 seconds.

3 percent (495 rpm).

2 percent not exceeding
101.2 percent.

Refer to figure 509 for
allowed transient over-
speed limit. See figure
506 for cold day limits.

Refer to figure 508 for
allowed transient over-
speed limits.

Measured from starter

energizing to stabilizing
IDLE speed.

Within idle speed range.

Dec. 1/73
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TABLE 504 (Cont)

Item Requirements Remarks

C. 0il System, Stabilized oil pressure will vary between engines from 20 psig to
65 psig in the cruise to take-off power range. Determine what the engine's
normal operating oil pressure should be by referring to the engine test and
operation records., Investigate any deviation of more than +10 psig from the
normal under the same operating conditions. See figure 510 for operating
range. It is possible for an engine's normal operating limits to shift after
lube system parts have been replaced or after a change over to Type 2 oil.
There may be a slight delay in oil pressure indication after changing or ser-
vicing oil, Extremely low ambient temperatures during the first few seconds
of start may cause abnormally high oil pressure. Wait until oil pressure
stabilizes below 70 psig before operating the engine above IDLE (with oil
tank temperature below 176°F (80°C)). Operate engine at maximum continuous
for 5 minutes to stabilize oil temperature just prior to reading idle oil
pressure.

(1) Engine 0il Pressure,

(a) Starting. Positive indication. May peak to 175 psig
under extremely cold
conditions.

(b) I1dle. 5-25 psig (with oil Lube o0il pressure on
tank temperature above center vent engines
176°F (800C). Operate is measured as differ-
engine at maximum con- ential between filter
tinuous for 5 minutes inlet and main sump vent.

to stabilize oil temp-
erature just prior to
reading idle oil

pressure.
*(c) All other Refer to figure 510.
conditions.
*(d) Drop across 10 psig max.
engine.
(2) 0il pressure +2 psig.
fluctuations.
(3) 0il consumption. 0.60 pints per hour
(max.).

*NOTE: Trend conditions are best observed and recorded in flight
under steady state conditions, such as 15 to 30 minutes of
cruise operation, by the pilot.

DEC 15/77 72-00
Page 541
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TABLE 504
OPERATING LIMITS (Cont)
Item Requirements Remarks
(4) 0il témperature.
(a) 0il in tank. 3652 (1852C). Max. steady-state.
380" (1937C). Max. transient (3 min-
utes). See figure 510A.
(b) No. 2 bearing 380°F (193°C). Max. steady-state.
scavenge.
(c) No. 3 bearing 380°F’(1930C). Max. steady-state.

scavenge.
(5) 01l leakage.

(a) 0il tank vent
relief valve.

10 cc per hour.

NOTE: Approximately 18 drops of oil equal 1 cc.

(b) Accessory drive
gearbox seals.

3 drops in 5 minutes During engine operation.
at each mounting pad.

(¢) 0il blowing from None allowed. Check at idle.

bleed valves.

(d) Front frame oil

None allowed up to 10

accumulation (after minutes after normal

shutdown) .

(e) Front frame No.
1 bearing seal

drain line.

Sep 15/75

shutdown.

10 cc per hour. Check at Hot Section In-
spection and whenever there
are indications of excessive
leakage.

72-00
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NOTES:
1. TEMPERATURE RANGE BASED ON STEADY-STATE RPM OF 95 to 102%.
2. MAX STABILIZED LIMIT MAY BE EXCEEDED UP TO THE TRANSIENT
LIMIT OF 380UF (193%°C) FOR 3 MINUTES PROVIDED TEMPERATURE
RETURNS TO BELOW THE MAX LIMIT CURVE WITHIN 6 MINUTES.
3. ON COLD DAYS OR INITIAL RUNUPS, TEMPERATURES MAY BE BELOW
MIN STABILIZED LIMITS PROVIDED THEY STABILIZE ABOVE THE MIN
LIMIT CURVE WITHIN 5 MINUTES AT TAKEOFF POWER AND 7 MINUTES
IN MAX CLIMB OR BELOW.
BC-0149
0il Tank Temperature Limits in Aircraft
Figure 510A
72-00 Dec. 1/73

Page 544

AluQ sesodind Bujuies] 104 Awapedy Yo | 0J8y |BUOiBUIBIU|



SEI-187

GeneraL @ ELecTRIC——
CF700 TURBOFAN

MAINTENANCE MANUAL

TABLE 504 (Cont)

Item

Requirements

Remarks

D. Fuel System.

(1) Fuel pump inlet
pressure.

(2) Starting fuel flow.

(3) Fuel pump inlet
temperature.

(a) Jp-5.

(b) JP-4.

(c) Jet A, Jet Al,
JP-8.

(d) Aviation
gasoline.

(4) Fuel drainage.
(a) Fuel pump.‘
(b) Fuel control.
(c) Drain valve.
(d) Overspeed
governor.

(e) IGV actuator.

Positive indication

(min) to 50 psig (max).

200-350 pounds per hour.

-20°F (min) estimated to

110°F (max).

-65°F (min) to 110°F (max).

-45°F (min) estimated to

110°F (max).

-65°F (min) to 110°F
(max) .

30 cc per hour.
3 cc per hour.

5 cc per hour.

6 cc per hour.

90 cc per hour.

Emergency use only. 25
hours within any one over-
haul period when mixture

" contains more than 50 per-

cent aviation gasoline
by volume.

Other than starting or
shutdown.

Drain port leakage, static
or dynamic.

NOTE: Approximately 21 drops of fuel equal 1 cc.

Dec 31/95
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TABLE 504 (Cont)

Item Requirements Remarks

E. Starting and Ignition System.

(1) Starting duty cycle. ‘ Refer to starter man-
ual.
(2) Ignition Exciter. (a) 2 minutes ON, (a) First start.

3 minutes OFF,

(b) 2 minutes ON,
23 minutes OFF.

(¢c) Alternate: 5 minutes
ON, 25 minutes OFF,

(d) Extended duty-during
landings and takeoffs,
adverse weather and
possible bird strikes;
use as required.

F. Vibrations,

Vibration standards are established for test cell operation and these stand-
ards are acceptable for all CF700 engine/aircraft installations. Pilot
reports of change of or excessive vibration attributed to the engine can be
confirmed by running the engine in the test cell and performing a v1bration
check in.accordance with overhaul manual test requirements.

When observing the engine operation in the aircraft, evidence of "blurry"
fuel, o0il hard lines, cracked standoff brackets, cracked air tubing, foreign
object damage or a rattling noise in the compressor during coast down are
usually ‘signs of excessive engine vibration. Do not run engine with cowl
doors open above idle.

I1f these symptoms are not evident, careful checks of engine mounts for
tightness, aircraft doors, nacelle cowling, flap fit, or antennae fit in
accordance with the airframe maintenance instructions should be undertaken
prior to removing engine for vibration testing.

72-00 : Dec 15/77
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Deleted Section
Maintenance Practices - Inspection/Checks

(See Sections 5-11 and 5-21)
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MAINTENANCE PRACTICES - CLEANING AND PRESERVATION

1. General. The following procedures are practices applicable to the basic
engine. The cleaning procedures applicable to a system component are fully
covered within its respective chapter. Refer to table 701 for cleaning or
preservation of compressors.

NOTE 1: A coated compressor is one that meets the following conditions:

All stages 1l through 8, or stages 1 through 4 rotor blades, and all stages
1l and 2 vane sectors must be coated with aluminum-base intermetallic dif-
fusion coating A-12 or HIS5I.

All stages 3 through 8 vane sectors must be made of Inconel 718 material.

The compressor casing must be coated with magnesium-base intermetallic
diffusion coating TSM~3 or SermeTel 725.

NOTE 2: An uncoated compressor is any compressor not completely conforming
to the coated configuration (see note l1). That is, if one blade,
one stator vane segment, or the compressor stator does not conform
to the coated configuration, the compressor is considered uncoated.

TABLE 701
MAINTENANCE PROCEDURES FOR
COATED AND UNCOATED COMPRESSORS

The following definitions are associated with coated and uncoated compressors:

. Water-Wash - Use to remove salt and other light deposits from compressor
airfoils.
. Cleaning - Use to remove heavy industrial grime and smog deposits, using

an approved solvent and water.
. Preservation - Use to inhibit corrosion on uncoated compressor parts,
using a corrosion preventive fluid.

CAUTION: IF USED EXCESSIVELY, OILS IN PRESERVATION SOLUTIONS WILL CAUSE INTER-
METALLIC DIFFUSION COATINGS TO DETERIORATE.

; 72-00
June 1/84 Page 701
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TABLE 701
MAINTENANCE PROCEDURES FOR COATED AND UNCOATED COMPRESSORS (Cont)
Configuration Water—-Wash Cleaning Preservation

Coated Compressor Stator
Cases

Coated Blades Stg 1-8 or
Coated Blades Stg 1-4.
(Refer to Service Bulle-
tin (CF700) 72-~139 and
72-139, Revision 1.)

Uncoated Compressor
Rotor/Stator Cases.

NOTE 1:

NOTE 2:

Not required.

Every 60 days or
100 hours which-
ever occurs
first. Every 30
days or 50 hours
whichever occurs
first, when oper-
ated in or near
salt-laden air
or high-humidity
conditions (see
Note).

When compressor

is visibly dirty,
engine performance
has deteriorated,
or loss of stall
margin is noted.

When compressor

is visibly dirty,
engine performance
has deteriorated,
or loss of stall
margin is noted.

Not required.

Every 60 days

or 100 hours
whichever occurs
first. Every 30
days or 50 hours,
whichever occurs
first, when oper-
ated in salt-
laden air (see
Note).

Salt-~laden air can be expected as far as 100-150 miles inland.

Thé above recommendations are for normal aircraft operation; aircraft

operating under extreme conditions should be water-washed/cleaned as
required to maintain engine integrity.

A. Cleaning and preservation as described herein is required only on compres-
sors having a part(s) that is not protected by intermetallic diffusion
coating (a protective coating is never used in inconel vanes). If all of
the compressor parts are protected, only pure water should be used.

The compressor section should be cleaned and preserved if there is:

(1) Visible indications of dirt or salt deposits on airfoils.

(2) General deterioration of engine performance as indicated by
the cockpit instruments or by the performance trend monitor log.

(3) Loss of engine stall margin.

CAUTION: OILS IN CLEANING AND PRESERVATIVE SOLUTIONS WILL CAUSE
INTERMETALLIC DIFFUSION COATINGS TO DETERIORATE.

72-00
Page 702

June 1/84

AluQ sasodind Bujuies] 104 Awapedy Yo | 0J8y |BUOiBUIBIU|



GENERAL P ELECTRIC
CF700 TURBOFAN

SEI-187 MAINTENANCE MANUAL

B. Since compressor corrosion damage may result before the above indications
are noted, periodic cleaning (and preservation for engines not having
compressor parts protected by diffusion coatings) is recommended for all
operators. Application of a corrosion preventative compound should be at
least once but preferably twice a week. Apply preservative according to
instructions in paragraph 2.E.

C. The compressor should be cleaned, using water wash procedures, every 60
days or 100 flight hours, whichever occurs first. For aircraft operated
in or near salt laden air it is recommended that the compressor be washed
with clear water on a 30 day interval and (except for compressors pro-
tected by diffusion coatings) washed with a cleaner on a 60 day interval.

2. Removal of Compressor Contaminants. This procedure is recommended for cleaning
the compressor of an engine subjected to the deteriorating effects of indus-
trial grime or smog and the exposure to salt laden or warm humid atmospheres.
Industrial grime or smog may be detected by a dark film on compressor airfoil
surfaces. The film will be much more noticeable on the rear or high pressure
side of the compressor blades. Salt deposits are evidenced by white deposits
on vanes and blades. All compressor contaminants must be promptly removed if
corrosion is to be controlled.

NOTE: Engine compressors not protected by diffusion coatings should always
be water-washed with a cleaner prior to instituting a preservation
program. Do not put preservative in a dirty compressor.

A. Equipment and Material Required.

(1) Engine Inlet Cover, 2C5505, used to block the airflow through the
engine inlet.

(2) Power Spray, ''Dobbins' Power Sprayer Cart, No. 14125~-G, or equivalent.
Used to supply water for washing. This pump type sprayer is a 30
gallon tank unit on wheels with a 3 HP gasoline engine. The adjustable
pressure regulator set at 300-400 psi will deliver the required
5.5-6.0 GPM through the number 9 disc (orifice). The 25 foot hose and
the 4 foot wand allow insertion of the spray nozzle into the engine
inlet. (Fimco, Inc. 1lst and Court Streets, Sioux City, Iowa, 51101.)

NOTE: The water used for this process will be more effective if
it is hot (140°-160°F) and demineralized (softened) to pre-
vent mineral deposits on the blades and vanes. However,
ordinary tap water may be used for water washing.

(3) Corrosive Preventative and Cleaning Compound Applicator, 2C5503.
An ordinary lawn and garden pump type sprayer modified with a &
foot wand to allow insertion of the spray nozzle into the engine
inlet.

b sune 1/84 » 7?;22
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(4) Mixer.
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Used to externally mix cleaner and water at the desired pro-

portion so that only water need be put into the power sprayer cart.

Mixer may be obtained from B & B Chemical Co., Miami, Florida.

(5) The following, or other GE approved preservatives can be used to

| 72-00
Page 702B

preserve the compressor.

Name

WD-40

Diversey MP71

Rust-Lick No. 606

Manufacturer

5390 Napa Street
San Diego, Calif. 92110

Diversey Chemical Co.
212 West Monroe Street
Chicago, Illinois 60606

Rust-Lick Inc.
92 Taylor Street
Danbury, Conn. 06810

June 1/84
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(6) All engines can be cleaned using plain water; however, the following
cleaning solutions, or other solutions, can be used to clean compressors
that are not protected by diffusion coatings:

(7)

Dec 31/95

Name
B & B 3100

Gas Path Cleaner

Harco 141

Rust-Lick No. 606

Ardrox 9PR4L

Manufacturer

B & B Chemical Co.
General Offices and Main
Plant
Miami, Florida 33166
Harley Chemical Co.

17th and Federal Streets
Camden, New Jersey 08105

Rust-Lick, Inc.
92 Taylor Street
Danbury, Conn. 06810

Ardrox Limited
Commerce Road
Brentford, England

Solution

4 parts water to
1 part B & B 3100
Gas Path Cleaner

Mix per manufacturer's
recommendation.

Use full strength;
allow to soak 6 to
8 hour period fol-
lowed by water wash.

Mix per manufacturer's
instructions.

The following preservative can be used to preserve compressor parts that
are not protected by diffusion coatings:

Name

WD-40

Diversey MP71

Rust-Lick No. 606

Manufacturer

WD-40 Co.
5390 Napa Street

San Diego, Calif.

92110

Diversey Chemical Co.
212 West Monroe Street
Chicago, Illinois 60606

Rust-Lick, Inc.
92 Taylor Street
Danbury, Conn.

06810

72-00
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B. Preparation of Aircraft for Cleaning:

WARNING: TRICHLOROETHANE, 0-T-620

(1)

(2)
(3)

(4)

(5)

(6)

72-00
Page 704

DO NOT USE NEAR OPEN FLAMES, WELDING AREAS, OR ON VERY HOT SURFACES. DO
NOT SMOKE WHEN USING IT. HEAT AND FLAMES CAN CAUSE THE FORMATION OF
PHOSGENE GAS WHICH IS INJURIOUS TO THE LUNGS.

REPEATED OR PROLONGED CONTACT WITH LIQUID OR INHALATION OF VAPOR CAN
CAUSE SKIN AND EYE IRRITATION, DERMATITIS, NARCOTIC EFFECTS, AND HEART
DAMAGE.

AFTER PROLONGED SKIN CONTACT, WASH CONTACTED AREA WITH SOAP AND WATER.
REMOVE CONTAMINATED CLOTHING. IF VAPORS CAUSE IRRITATION, GO TO FRESH
AIR. GET MEDICAL ATTENTION FOR OVEREXPOSURE OF SKIN AND EYES.

WHEN HANDLING LIQUID IN VAPOR-DEGREASING TANK WITH HINGED COVER AND AIR
EXHAUST, OR AT AIR-EXHAUSTED WORKBENCH, WEAR APPROVED GLOVES AND
GOGGLES.

WHEN HANDLING LIQUID AT OPEN, UNEXHAUSTED WORKBENCH, WEAR APPROVED
RESPIRATOR, GLOVES, AND GOGGLES.

DISPOSE OF LIQUID-SOAKED RAGS IN APPROVED METAL CONTAINER.

Wipe all dirt deposits from the engine inlet, IGV's, front frame and
both sides of the stage 1 compressor blades using a suitable solvent,
such as trichloroethane.

Check to be sure the cabin air conditioning and anti-icing air valves
are in the OFF pogition.

Face the aircraft into the wind to carry the exhaust discharge away from
the aircraft.

Allow the engine to cool until EGT is less than 100°C before applying
the cleaning agent.

NOTE: High “soak back” temperatures after shutdown will cause cleaners
and contaminants to bake onto the blades, resulting in a loss of
performance and stall margin.

Install the engine inlet cover 2C5505 wedged into the engine inlet
against the front frame struts with the application holes located be-
tween struts near 12 o'clock. Install cover with the attached red flag
dangling outside the airecraft inlet duct,

If engine has not complied with Service Bulletin (CJ610) 73-38 or 73-41
disconnect the P3 (CDP) line at the fuel control and plug the line.

Dec 31/95
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(7) If engine is used on aircraft equipped with thrust reversers; in order
to prevent damage to thrust reverser solenoids resulting from soap resi-
due or water mixture, proceed as follows:

(a) Locate 1-1/4 inch diameter line that leads from engine bleed airpad
to union. (Union is located at 9 o’clock position on right hand
engines, and at 3 o’clock position on left hand engines.)

(b) Disconnect the 3/4 inch diameter line at the union that leads from
the union to the thrust reverser pneumatic actuator assembly. Cap
the line that leads from engine bleed air pad.

C. Cleaning and water-washing shall be accomplished as follows:

® Every 60 days or 100 hours, whichever occurs first.
® Every 30 days or 50 hours, whichever occurs first, when operated in or
near salt-laden air or high-humidity conditions.

CAUTION: 1. DO NOT TURN IGNITION ON DURING THIS PROCEDURE.

2. OILS IN CLEANING AND PRESERVATIVE SOLUTIONS WILL CAUSE
INTERMETALLIC DIFFUSION COATING TO DETERIORATE.

(1) Mix the approved cleaners per the manufacturer's recommendations and put
in power sprayer cart 14125-G, or equivalent.

NOTE: If a mixer is used, only water need be put into the power sprayer
cart.

(2) Assemble equipment and adjust nozzle of power sprayer cart 14125-G, or
equivalent, to provide a delivery of 2.5 gallons of solution at the rate
of 5.5 - 6.0 GPM. Determine proper flow by first spraying into a con-
tainer for 30 seconds.

NOTE: 1. Use of a ground power unit (GPU) during motoring cycles will
eliminate discharge of aircraft battery. Ensure that GPU volt
age is set 0.5 to 1.0 volt below aircraft system voltage.

2. Refer to aircraft manuals for starter duty limitations for
water-washing.

72-00
Dec 31/95 Page 704A/704B
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Motor the engine to maximum starter speed (about 10 to 13 percent gas
generator speed).

CAUTION: 1. BEFORE STARTING TO SPRAY WATER, ALLOW ENGINE TO REACH
MAXTMUM MOTORING SPEED. THIS WILL BUILD UP PRESSURE IN
THE COMPRESSOR DISCHARGE AIR BLEED TUBES TO PREVENT
SPRAY FROM ENTERING THE TUBES.

2. A SOLID STREAM OF WATER WILL DAMAGE THE ROTATING COM-
PRESSOR BLADES. A FINE SPRAY MUST BE USED.

With the engine rotating, spray approximately 2.5 gallons of the mixed
solution, at the rate of 5.5-6.0 GPM, or 4 ounces of Rust-Lick No. 606,
at full strength, through the opening of inlet cover 2C5505. On comple-
tion of spraying, discontinue motoring and allow to coast down to static
conditions.

Maintain the engine in a static condition for a period of 10 to 15
minutes for the mixed solution or several hours (overnight) for
Rust-Lick 606 to permit the cleaner to soften contamination deposits.
Install aircraft exhaust cover during period of inactivity.

NOTE: Do not start engine(s) until after washing compressor with
fresh water. If this i1s not done, the deposits are likely to
be baked onto the blade airfoils, and result in loss of stall
margin or performance.

Remove exhaust cover.

Motor the engine to maximum starter speed (about 10 to 13 percent gas
generator speed).

With the engine rotating, spray approximately 2.5 gallons of water, at
the rate of 5.5-6.0 GPM through the opening of inlet cover 2C5505.

On completion of spraying, discontinue motoring and allow engine to
coast down to static conditions.

D. Dry-out Cycle Procedure. Immediately after water washing, dry out engine
as follows:

(1)

(2)

(3)

Sep 15/75

If used, remove plug from F3 (CDP) line at fuel control. Blow through
P3 line to force trapped fluids back into engine. Connect and tighten
P3 line onto fuel control.
Remove inlet cover 2C5505.

CAUTION: ENGINE WILL BE DAMAGED IF THE INLET COVER IS NOT REMOVED.

Start engine and stabilize at idle speed.

72-00
Page 705
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(4) Turn ON aircraft anti-icing and cabin air conditioning valves to
purge these lines of fluids that may have collected.

NOTE: Refer to aircraft manuals for anti-icing and cabin air condi-
tioning ground operation limitations.

(5) Operate for 5 minutes, then turn OFF aircraft anti-icing and cabin
air conditioning valves and shut-~down engine.

(6) On engines used on aircraft with thrust reversers, remove cap from line
that leads from engine bleed air pad and connect the thrust reverser
' pneumatic actuator assembly line removed in paragraph 2.B.(7).

E. Preserve engines having compressor parts that are not protected by diffu-
sion coatings as follows (Weekly):

(1) Allow engine to cool so that EGT is below 100%¢.

NOTE: Engine cooling period is required to permit the liquid preserva-
tive to deposit on the compressor rear stages. These stages are
hot enough at engine shutdown to vaporize the liquid preservative
compound, which will bake onto the blades, resulting in a loss
of performance and stall margin.

(2) Install engine inlet cover 2C5505 wedged into the engine inlet against
the front frame struts with the application hole between struts near
12 o'clock. Install the cover with the attached red flag left dangling
outside the aircraft inlet duct.

(3) Use applicator 2C5503 to spray epproximately 4 ounces of the preserva-
tive into the inlet cover application hole during coastdown from
maximum motoring speed. Refer to paragraph 2.A.(6).

CAUTION: DO NOT TURN IGNITION ON DURING THIS PROCESS.
(4) Remove inlet cover 2C5505.
(5) Install aircraft inlet and exhaust covers during periods of inactivity.
F. Inspection of the cloth filters (coalescer bags) in the cabin air condition-
ing system may be required with repeated application of the preservative
compound. Although liquid preservative compounds are non-toxic, the accu-

mulation of preservative in the filters may cause a disagreeable odor in
the cockpit until the excess material is dissipated.

72-00 Dec 15/77
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3. Removal of Salt Deposits - Washing and Preserving. Engines operated over or
near (within 150 miles from sea coast) large bodies of salt water, or in
warm humid climates are particularly susceptible to corrosive attack. This
procedure is recommended for those aircraft encountering the above types of
atmosphere either in operation or storage. The following procedure is recom-
mended every 30 days or 50 flying hours, with applications of the preservative
compound once a week.

A. Equipment and Material Required.

(1) Same as paragraph 2.A. except the mixer will not be required since
only water 1s used for this wash procedure.

B. Preparation of Aircraft for Cleaning.
(1) Prepare aircraft and engine according to instructions in paragraph 2.B.
C. Cleaning and water-washing shall be accomplished as follows:

Every 60 days or 100 hours, whichever occurs first.
Every 30 days or 50 hours, whichever occurs first, when operated
in or near salt-laden air or high-humidity conditions.

(1) Assemble equipment and adjust nozzle of power sprayer cart 14125-G,
or equivalent, to provide a delivery of 2.5 gallons of water at the
rate of 5.5-6.0 GPM.

CAUTION: DO NOT ENERGIZE IGNITION DURING THIS PROCEDURE.

NOTE: 1. Use of a ground power unit (GPU) during motoring cycles will
eliminate discharge of aircraft battery. Ensure that GPU
voltage is set 0.5 to 1.0 volt below aircraft system voltage.

2. Refer to aircraft manuals for starter duty limitations for
water-washing.

(2) Motor the engine to maximum starter speed (about 10 to 13 percent
gas generator speed).

CAUTION: 1. BEFORE STARTING TO SPRAY WATER, ALLOW ENGINE TO REACH
MAXIMUM MOTORING SPEED. THIS WILL BUILD UP PRESSURE
IN THE COMPRESSOR DISCHARGE AIR BLEED TUBES TO PREVENT
SPRAY FROM ENTERING THE TUBES.

2. A SOLID STREAM OF WATER WILL DAMAGE THE ROTATING COM-
PRESSOR BLADES. A FINE SPRAY MUST BE USED.

June 1/84 72-00
Page 706A
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(3) With the engine rotating, spray approximately 2.5 gallons of water,
at the rate of 5.5-6.0 GPM through the opening of inlet cover
2C5505. On completion of spraying, discontinue motoring and allow
engine to coast down to static conditions.

D. Dry-out Cycle Procedure.

(1) Immediately after water washing, dry out engine according to in-
structions in paragraph 2.D.

E. Apply Preservative (weekly) to applicable engines according to instruc-
tions in paragraph 2.E.

F. Inspection of the cloth filters (coalescer bags) in the cabin air condi-
tioning system may be required with repeated applications of the preser-
vative compound. Although liquid preservative compounds are non-toxic,
the accumulation of preservative in the filters may cause a disagreeable
odor in the cockpit until the excess material is dissipated.

l 72-00 June 1/84
Page 706B
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4, Abrasive Cleaning-Compressor Section (Shellblast). This procedure is recom-
mended in instances where a considerable loss of stall margin or engine per-
formance 1s experienced and the condition is suspected to be the result of
compressor contamination or corrosion. This procedure is most useful in re-
moving hard or baked-on deposits from compressor airfoils which cannot be
removed by the recommended liquid cleaning compounds. Such deposits may
result from washing the compressor with cold hard water or from repeated
compressor preservation without the benefit of the compressor water washing
cycle, or preservation of a hot engine. This type of compressor contamination
generally occurs in the latter stages of the compressor where higher operating
temperatures promote rapid evaporation of preservative and baking of contamin-
ant residues. Compressor internal inspection through the stage 5 bleed valve
ports, is helpful in detecting hard, baked on airfoil deposits.

CAUTION: DO NOT SHELLBLAST ENGINES HAVING COMPRESSOR PARTS THAT ARE INTER-
METALLIC DIFFUSION COATED. ABRASIVE CLEANING (SHELLBLAST) WILL
DAMAGE THE COATING.

A, Equipment and Material Required.
(1) Shop air supply (50-120 psig with a 8 CFM continuous duty).

(2) Air pressure regulator capable of 25 psig setting at outlet when
connected to shop air supply.

(3) Walnut shell shellblast, size AD-9B, mesh 40/100, (Manufactured by
Agra Shell Inc., 4500 East 26th Street, Los Angeles, California) or
equivalent.

NOTE: Do not use mesh size other than that recommended.
(4) Kit-Shellblast-Engine Compressor Cleaning, 2C5373Gl.
B. Preparation for Cleaning.
(1) Orient the aircraft into the wind to carry away the shellblast
material from the aircraft. In addition, protect or remove the
EPR probes to prevent the probe holes from becoming plugged by
shellblast. ’

(2) Disconnect the P3 sensing line at fuel control (1, figure 701).
Install plug assembly, 2C5373P6, in sensing line.

Sep 15/75 ' 72-00
Page 706C/706D
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P3 SENSING LINE AT FUEL CONTROL

P3 SENSING LINE CONNECTION AT ASPIRATOR
ASPIRATOR CONNECT OR FOR P3 SENSING LINE
CLAMP FOR ASPIRATOR TUBE

ASPIRATOR TUBE CONNECTION FOR FLEXIBLE HOSE
FUEL CONTROL AIR MANIFOLD CONNECTION

oW =

CF700-6042.0-E2

(3

(4)
(5)

(6)

(7)

|  Feb. 1/69

Dynamic Compressor Cleaning Cap Off Point - Fuel Control
Figure 701

Disconnect P3 line at aspirator (2, figure 701)., Connect aspirator
P3 line (2, figure 701) to filter inlet, 2C5373P5. Connect filter

discharge hose to P3 fitting on fuel control (1, figure 701), In-

stall cap assembly, 2C5373P7, on fitting (3, figure 701).

Loosen clamp (not shown, but located above 4, figure 701) hose to
aspirator tube (5, figure 701). Cap off tube using the 2C5373P8
rubber cap assembly,

Loosen clamp (not shown) securing flexible hose to fuel control air
manifold (6, figure 701). Cap off inlet to manifold using a second
rubber cap assembly, 2C5373P8.

Remove the anti~ice tube (1, figure 702), disconnect at tee on main-
frame and the anti-ice valve on the front frame. Slip on and clamp
a suitable length of rubber hose (1-1/8" ID) or equivalent, to the
tee (3, figure 702) to discharge blast material overboard. Install
blank-off plate, 2C5373P9, on the anti-ice valve.

Remove two bolts that retain the stage 5 bleed air tube assembly,
(5, figure 702) on the right side of the engine to the compressor
case and discard the gasket, Install cover plate, 2C5373Pl3, on
compressor casing pad and re-install bolts.

72-00
Page 707
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CF700-6043-0-A2A
Dynamic Compressor Cleaning Cap Off Points - Anti-~Ice and
No's, 4 & 5 Sumps
Figure 702
B 72-00 | Feb, 1/69

Page 708

AluQ sesodind Bujuies] 104 Awapedy Yo | 0J8y |BUOiBUIBIU|



SEI-187

Nov.

(8)

(9)

(10)

(11)

(12)

(13)

(14)

GENERAL @D ELecTRIC
CF700 TURBOFAN
MAINTENANCE MANUAL

Repeat step (7) for the stage 5 bleed tube on the left side of the
engine (2, figure 702).

Disconnect the air tube assembly (4, figure 702) (eighth stage air
to carbon seals in Nos. 4 and 5 sumps) at the mainframe fitting and
install cap assembly, 2C5373P7, on the fitting.

De-couple Wiggin couplings on airframe air tubes for wing de-icing
and cabin pressurization in the engine to fuselage pylon area and
slip on and clamp suitable lengths of hose (1-1/4 inch ID) or equiv-
alent to engine end of tubes to discharge blast material below the
engine, Refer to airframe manual for location of connections,

De-couple the Wiggin coupling aft of the control valve on the cowl
de-ice air tube, located on left side of engine. Install cap,
2C5373P14, on the engine end of the air tube and clamp in position
using a 1-1/4 inch clamp, 2C5373P22, Position cap to discharge
blast material away from engine and cowl de-icing air inlet, Refer
to airframe manual for location of connection.

De~couple the Wiggin coupling on the fuel heater air tube in the
area of the overboard drain unit (mast) and slip on and clamp a
suitable length of hose (5/8 inch ID) or equivalent, to engine end
of tube to discharge blast material below the engine. Refer to air-
frame manual for location of connection,

Connect the hose assembly, 2C5373P12 (less blow gun 2C5373P12-1) to
quick=-disconnect on blast gun, 2C5373Pl1.

Remove the blast gun cannister and fill with 8 pounds of shellblast
(AD-9B). Reassemble cannister to blast gun.

NOTE: Make sure cannister is clean prior to filling.

C. Cleaning Procedure.

(1) Adjust the air pressure to give a flow rate of shellblast of approxi-

2)

(3)
(4)

1/70

mately 1/2 pound per minute. (Approximately 25-30 psig to blast
gun.)

Install the six foot tube extension (2 pieces), 2C5373P18 and P26 on
the blast gun and clamp in place. Use clamps, 2C5373P19 and P20,

Start engine and éet engine speed at IDLE,

Direct shellblast into engine inlet, with engine running at IDLE
speed, at a flow rate of 1/2 pound per minute, Direct discharge
around entire engine inlet to obtain complete coverage until 8 pounds
of blast material is discharged into engine,

72-00
Page 709
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(5) Continue running engine at IDLE for five minutes after blasting is com-

plete to purge the air lines and shut down engine.

WARNING: TRICHLOROETHANE, 0-T-620

(6)

DO NOT USE NEAR OPEN FLAMES, WELDING AREAS, OR ON VERY HOT SURFACES.
DO NOT SMOKE WHEN USING IT. HEAT AND FLAMES CAN CAUSE THE FORMATION
OF PHOSGENE GAS WHICH IS INJURIOUS TO THE LUNGS.

REPEATED OR PROLONGED CONTACT WITH LIQUID OR INHALATION OF VAPOR CAN
CAUSE SKIN AND EYE IRRITATION, DERMATITIS, NARCOTIC EFFECTS, AND
HEART DAMAGE.

AFTER PROLONGED SKIN CONTACT, WASH CONTACTED AREA WITH SOAP AND
WATER. REMOVE CONTAMINATED CLOTHING. IF VAPORS CAUSE IRRITATION, GO
TO FRESH AIR. GET MEDICAL ATTENTION FOR OVEREXPOSURE OF SKIN AND
EYES.

WHEN HANDLING LIQUID IN VAPOR-DEGREASING TANK WITH HINGED COVER AND
AIR EXHAUST, OR AT AIR-EXHAUSTED WORKBENCH, WEAR APPROVED GLOVES AND
GOGGLES.

WHEN HANDLING LIQUID AT OPEN, UNEXHAUSTED WORKBENCH, WEAR APPROVED
RESPIRATOR, GLOVES, AND GOGGLES.

DISPOSE OF LIQUID-SOAKED RAGS IN APPROVED METAL CONTAINER.

Clean the accessible areas in the compressor inlet by hand using a clean
cloth and suitable solvent, such as trichloroethane or equivalent. (Ar-
eas to be cleaned are the inlet duct, bullet nose, front frame struts
and ID, IGV's and both sides of the first stage blades.)

D. Restore engine to operating condition.

(1)

(2)

(3)

(4)

72-00
Page 710

Remove cleaning hardware with exception of aspirator caps, 2C5373P8.

Remove blast gun from air supply and install blow gun, 2C5373P12-1, and
use blow gun to reverse purge the eighth stage air supply line to carbon
seals in No's. 4 and 5 sumps. Reconnect line (4, figure 702).

Reverse purge the P3 lines (1 and 2, figure 701) to the fuel control and
agpirator and reconnect. Blow off aspirator adapter to front frame and

any area where shells may have accumulated.

Remove aspirator caps, 2C5373P8, and restore engine to normal operating
configuration.

Dec 31/95
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MAINTENANCE PRACTICES - SPECIAL TOOLS

The special tools numerically listed below are the recommended
column lists the

The Recommended Tool No.

recommended or preferred tool part number; the Alt Tool No. column lists,
but not in numerical order, an alternate tool part number which may be
substituted, if necessary, for the recommended tool; the Nomenclature

column lists the identifying name of the tool; and the Topic/Sect./Para. No.
column lists the area of the text where the tool is referenced.

A. Tool List.

Recommended Alt Text Ref.
Tool No. Tool No. Nomenclature Topic/Sect./Para. No.
2¢5300 21¢506 Pusher, Hydraulic - Turbine Removal~Install./

Rotor Assembly 72/50/2
2€5301G02 None Tab Bender - Stage 2, Turbine Repair/72-53-0/4
Rotor
2C65302G02 None Tab Bender - Stage 1, Turbine Repair/72-53-0/4
Rotor
2¢5303 21¢518 Stand - Turbine Rotor Assembly Removal-~Install./
72-50/2
Repair/72-53-0/4
2C5304 216531 Wrench, Spanner - No. 3 Repair/72-53-0/4
Bearing Locknut
2C5305 21C532 Puller, Hydraulic — Turbine Removal~Install./
Rotor Assembly 72-50-2
2C5306 21¢533 Puller, No. 3 Bearing Inner Repair/72-53-0/4
Race & Seal Runner
2C5308 21C565 Gage, Runout ~ No. 3 Bearing Removal~Install./
Area 72-40/5
2C5309 21C641 Pusher - No. 3 Bearing Removal-Install./
Outer Race 72-40/5
265310 210665 Pusher — No. 1 Bearing Inner Removal~Install./
Race & Seal Runner 72-30/3 ’
2C5311 21C666 Puller ~ No. 1 Bearing Inner Removal-Install./
Race & Seal Runner 72-30/3
205312 210669 Pusher - No. 1 Bearing Removal-Install./
Outer Race 72-30/3
2C5313 21C2663 Puller - No. 1 Bearing Removal-Install./
Outer Race 72~-30/3
2¢5315 21C822 Wrench, Combination - Special,| Removal-Install./
Accessory Gearbox 72-64~0/2
Dec 30/78 72-00
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A. Tool List. (Cont)
| [Recommended Alt Text Ref.
Tool No. Tool No. Nomenclature Topic/Sect./Para. No.
2C5316 21¢823 Wrench, Half-Moon - Special, Removal-Install./
Accessory Gearbox 72-64-0/2
2C5317 21C862 Wrench, Spanner & Torque - Removal-Install./
Turbine Rotor Locknut 72-50/2
2€5318 21C863 Gage, Depth - Igniter Plug Removal-Install./
80-23-0/1
2C5319 21C866 Pliers, Seating - Pin Retainer, Removal-Install./
lst Stage Compressor Blade 72-30/6
2€5320 21C868 Pin, Rigging - Fuel Control Adj.-Test/72-00/3
2¢5321 21C2615 Wrench, Spanner, Runup - Removal-Install./
Turbine Rotor Locknut 72-50/2
2G5322 21C2640 Wrench, Socket, Extension Removal~-Install./
Anti-Icing Valve, Air Leakage 73-18-0/2
Duct & Fuel Nozzle Removal-Install./
75-11-0/2
2C5323 21€2900 Fixture, Alignment - Gearbox Removal-Install./
Brackets 72-30/7
2C5324 None Gage, Alignment - Accessory & Install.
I Transfer Gearbox Splined 72-64-0/2
Shafts
2C5325 None Pliers, Special - Gearbox Removal-Install./
Snap Ring 72-63-0/2
2€5326 None Guide, Pilot - Front Frame Removal-Install./
72-30/2 & 3
2C5327 21C2997 Sling, Universal - Aircraft Servicing/72-00/7&9
Maintenance Disassy-Assy/72-70/3
2C5328 21C2967 Adapter, Lifting - Fan Assembly Disassy-Assy/72-70/3
2C5331 21C3029 Tool Kit - Replacement, Lube Repair/79-21-0/4
Pump Shaft Seal
265332 21C2951 Stand - Aft Fan Removal-Install./
72-70/2
Disassy-Assy/72-70/2
205333 21C2901 Kit, Puller - Accessory & Repair/72-62-0/4
Transfer Gearbox Seal Housing Repair/72-64-0/4
2C5334 21C2619 Kit, Replacement - Carbon Seal, Repair/72-62-0/4
Accessory & Transfer Gearbox Repair/72-64-0/4
2C5335 21C2636 Inserter - Mating Ring & Packing | Repair/72-62-0/4
Accessory & Transfer Gearbox Repair/72-64-0/5
2€5336 21C631 Kit, Guide - Mating Ring & Repair/72-64-0/4
Packing Installation,
Accessory & Transfer Gearbox
2C5337 None Kit - Hydraulic Actuating Removal-Install./
72-50/2
72-00 Dec 30/78
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A. Tool List. (Comt)
Recommended Alt Text Ref.
Tool No. Tool No. Nomenclature | Topic/Sect./Para. No.
2C5344 21¢2987 Bracket, Lifting & Indexing - Removal-Install./
Fan Assembly 72-70/2
Disassy—-Assy/72-70/3
2C5345 None Lift Sling - Aft Fan Assembly Removal-Install./
72-70/2
205346 None Stand, Storage - Aft Fan Removal-Install./
Assembly 72-70/2
2C5347 None Stand, CF700 Maintenance - Servicing/72-00/1
Horizontal Removal-Install./
72-00/1
2¢5351 None Puller - 0il Seal, No. 4 & Disassy-Assy/
No. 5 Bearing 72-71-0/2
Disassy-Assy/
72-73-0/2
205356 21C630 Gage, Alignment - IGV Actuator Adj.-Test/75-00/2
Ring
2C5358 21¢2960 Puller, Gear - No. 4 & Removal-Install./
No. 5 Scavenge Pump 79-24-0/2
2C5359 None Wrench, Spanner - No. 1 Removal-Install./
Bearing Locknut 72-30/2 & 3
2C5360 None Adapter, Locking - Gearbox Removal-Install./
Axis "B" Aft 72-30/2 & 3
2C5371 21C661 & Tool Set — Removal & Install- Removal-Install./
21C2664 ation of Stator Segments 72-30/10
2C5373G1 21C3041 Kit, Shellblast - Engine Clean.-Pres./72-00/4
Compressor Cleaning
205374 21C3097 Clamp, Aligmnment - Inlet Guide Adj,-Test/75-00/2
Vane
2C5377 None Holding Fixture, Tip Grinding ~ | Repair/72-53-0/4
Turbine Blades (CF700-2D, -2D2)
2C5379 None Puller Set - Fan Rotor Bearings | Disassy-Assy/72-70/3
_ & Seal Runners
2C5388 21C863 Gage, Immersion Depth - Removal-Install./
Ignitor Plug 80-23-0/1
2C5425 None Indicator, Position - Actuator, | Adj.-Test/72-00/3
Bleed Valve
205436 None Kit, Installation & Removal - Repair/79-21-0/4
Aft Seal, Lube & Scavenge Pump
205442 None Applicator, Grease — Stator Removal-Install./
‘ Case Tracks 72-30/10
2C5450 21C3067 Spreader ~ Louvers, Swirl Cup, Repair/72-42-0/4
Combustion Liner
Dec 30/78 72-00
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Referenced Alt Text Ref.
Tool No. Tool No. Nomenclature Topic/Sect./Para. No.
2C5451 21€3077 Closing Tool - Louvers, Swirl Repair/72-42-0/4
Cup, Combustion Liner
2C5452 21C3068 Gage, Go-No-Go - Louvers, Swirl]| Repair/72-42-0/4
Cup, Combustion Liner
205453 2102681 Kit, Maintenance - Louvers, Repair/72-42-0/4
Combustion Liners
2C5458 21C2955 Pusher - No. 4 Bearing Inner | Disassy-Assy/72-70/3
Race (Fwd. Half)
2C5462 21C2961 Wrench, Spanner - Gear Locknut | Disassy-Assy/72-70/3
No. 4 & 5 Bearing
205464 21C2964 Fixture, Assembly - Frames To | Disassy-Assy/72-70/3
Rotor, Fan Assembly
2C5465 21C2978 Stand, Bench - Fan Rotor Disassy-Assy/72-70/3
Assembly
2C5466 21C2981 Arbors, Guide - Front & Rear Disassy-Assy/72-70/3
Housings, Fan Assembly
205468 2102986 8ling, Lifting - Fan Frames Disassy-Assy/72-70/3
2C5469 21C2993 Eye, Lifting - Fan Rotor Disassy-Assy/72-70/3
Agsembly, Vertical
2C5482 21C3065 Spreader - Louvers, Dome, Repair/72-42-0/4
Combustion Liner
2C5483 21C3066 Gage, Go-No-Go - Louvers, Repair/72-42-0/4
v Dome, Combustion Liner
2C5484 None Puller - Mating Ring, Repair/79-21-0/4
Main Lube Pump .
2C5501 21C2639 Gage, Plug, Alignment - Removal-Install/
or Bleed Air Ports 72-30/5
equivalent ‘
2C5503 None Applicator, Preservative - Clean.-Pres./72-00/
Engine 2 &3
2C5505 None Plug, Engine - Inlet Duct Clean.~Pres./72-00/
2 &3
21C6198P01 None Gage, Thickness - Stage 2 Repair/72-52-0/3A
Nozzle _
21C6277 None Set, Cutter and Bushing Repair/72-02-1/9
72-00
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LUBRICANTS, PRESERVATIVES, AND ANTI-SEIZE COMPOUNDS

1. General. The following table contains the lubricants, preservatives, and anti-
seize compounds used on various parts of the engine.

Specification Number Name Typical Uses
A.1. VV-P-236 Petrolatum. Hold and lubricate
O-rings.
A.2. G.E. Spec. A50TF92 Mobil RT403C. _ Hold and lubricate
O-rings.
B. G.E. Spec. D50TFI1 Engine oil (See 79-00, (a) Threads of all fittings
Servicing, for list (except fuel).

of approved oils).
(b) All gears and splines
in lubrication system.

(c) Preservation of engine
bearings.

C. Deleted.

D. MIL-L-6081, grade Lubricating oil. (a) Threads of fuel fittings.
1005 or 1010.
(b) Preservation of VG
actuator, fuel system
and compressor 1-30 days.

E. MIL-C-6529 Type III Corrosion Preventive, Preservation of compressor
Alrcraft Engine. 30-120 days.

F. Deleted.
(Combined with
paragraph 1.B.)

Dec. 1/73 72-01-1
Page 1
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Specification Number Name Typical Uses

G. GE Aircraft Engine
Specifications
A50TF18.

MIL-G-81322
(alternate).

MIL-L-3545
(alternate).

H. MIL-L-23398.

I. MIL-A-907.

J. No known
specification.

K. No known
specification.

72-01-1
Page 2

Plastilube Moly No. 3
(Thiem Automotive Div.
5151 Denison Ave.
Cleveland, OH 44102)
or
Moly Lube 503 Grease
(Bel-Ray Co., Inc.
P.0. Box 526

Farmingdale, NJ 07727) or

approved equivalent.

Mobil Grease 28
(Mobil 0il Corp.) or

Royco 228
(Royal Lubricants) or

Aeroshell 22
(Shell 0il Co.).

Aeroshell 5
(Shell 0il Co.).

Solid film, air
drying lubricant.

Anti-geize compound or
Molykote M-77.

(Dow Corning Corp.

50 Commerce Drive
Trumbull, CT 06601).

Milk of magnesia
(unflavored).

Crane Compound No. 425
(Crane Co., 48 West
First St., Boston,
Mass.) or approved
equivalent.

(a) Fuel pump shaft
spline.

(b) 0/S governor shaft
spline.

(c) Starter pad spline.

(d) Hydraulic pump pad
spline.

(e) Tachometer pad
spline.

(f) Customer PTO pad
spline.

Bleed valves.

Turbine rotor locknut
threads.

(a) Thermocouple
bosses.

(b) Igniter plugs.

Pressure probe threads.

Dec 31/95
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Specification Number

Name

Typical Uses

L. No known
specification,

M. No known
specification.

Dec 15/77

G-392 versilube,
Graphite Silicone Grease
(General Electric Co.,
Waterford, N.Y.)

Ease~off 990, (Texacone
Co., Box 4236, Dallas,
Texas.,)

(a)

(b)

(c)
(a)

(b)

Alternate for Ease-
off 990.

Mainframe tube as-
semblies,

Mainframe pad bolts,

Alternate for G-392
(Versilube,

Bolt threads.

72-01-1
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LOCKING PROCEDURE

1. General. This section covers lockwiring practices and cotterpin practices which
are used many times on many different parts of the engine.

2. Lockwiring Practices. Lockwiring is the securing together of two or more parts
with a wire which shall be installed in such a manner that any tendency for a

part to loosen will be counteracted by an additional tightening of the wire. It
is NOT a means of obtaining or maintaining torque, but rather a safety device
used to prevent the disengagement of the lockwired parts. (See figure 1.)

A. Observe the following general rules for lockwiring unless specific
instructions to the contrary are given in the text.

(1)

(2)

(3)

(4)

Dec 31/95

The method of installing lockwire shall consist of two strands of wire
twisted together (so called double-twist method), where one twist is
defined as being produced by twisting the wires through an arc of 180
degrees and is equivalent to half a complete turn. Use the single
strand method (3) only when specified as follows:

(a) Mainframe customer bleed ports.

(b) Anti-ice valve - forward and aft end.
(c) Stage 8 leakage valve and elbow duct.
(d) Outer combustion case viewport covers.

(e) Aft fan assembly, forward and aft shield -
P/N 3003T22/3005T19.

Lockwire shall not be installed in such a manner as to cause the wire to
be subjected to chafing, fatigue through vibration, or additional ten-
sion other than the tension imposed on the wire to prevent loosening.

In all cases wiring must be done through the holes provided. 1In the
event that no wire hole is provided, wiring shall be to a neighboring
part (6, 7) in a manner so as not to interfere with the function of the
parts, and in accordance with the basic principles described herein.

The maximum span of lockwire between tension points shall be six inches
unless otherwise specified. Where multiple groups are lock-wired by
either the double-twist or the single strand method, the maximum number
in a series shall be determined by the number of units that can be
lockwired by a twenty-four inch length of wire. When lockwiring widely
spaced multiple groups using the double-twist method, three units shall
be the maximum number in a series (8, 9).

72-01-2
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s
]

2
4 5 6 7
RH TWIST
L LH TWIST
PIGTAIL
8 9 1

C161040380.424

72-01-2
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Lockwiring Practices
Figure 1

April 1/67
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Both 0.020 inch and 0.032 inch lockwire are used throughout the engine.
The application is determined by the size hole in the unit to be
lockwired. Generally, whenever possible, use the 0.032 inch size
lockwire.
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