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WARNING AND FIRST AID DATA PAGE

For artificial respiration and other first aid data, refer to FM 21-11.

Personnel performing instructions involving operations, procedures, and practices which are included or implied in this
technical manual shall observe the following instructions. Disregard of these warnings and precautionary information can
cause serious injury, illness, death, or an aborted mission. Warnings for hazardous substances have been developed from dated
manufacturer's Material Safety Data Sheets (MSDS), when available. Each Warning is valid as of its specific preparation date.
To insure compliance with current precautionary information, always read and follow the hazardous materials labels posted on
the container for the specific substance and the MSDSs supplied by the manufacturer.

An operating procedure, practice, etc., which
if not correctly followed, could result in
personal injury or loss of life.

An operating procedure, practice, etc., which
if not strictly observed, could result in damage
to or destruction of equipment.

NOTE

An operating procedure, condition, etc., which
is essential to highlight.

Use of Cleaning Solvents

* Combustible - do not use near open flames,
near welding areas, or on hot surfaces.

* Prolonged contact of skin with liquid can
cause dermatitis. Repeated inhalation of
vapor can irritate nose and throat and can
cause dizziness.

¢+ If any liquid contacts skin or eyes,
immediately flush affected area thoroughly
with water. Remove solvent-saturated
clothing. If vapors cause dizziness, go to
fresh air.

* When handling liquid or when applying it
in an air-exhausted, partially covered tank,
wear approved gloves and goggles.

* When handling liquid or when applying it
at unexhausted, uncovered tank or
workbench, wear approved respirator and

goggles.

Igniter Plugs

Before energizing the ignition circuit, be
certain that no fuel or oil is present. Have
fire extinguishing equipment present.

High voltage is present. Be certain the
ignition unit and plugs are grounded before
energizing the circuit.

Never touch or make contact with the
electrical output connector when operating
any ignition component.

Never hold or make contact with the igniter
plug when energizing the ignition
component.

Disconnecting Ignition Leads

High voltage may be present. Contact with
center conductor of electrical cable or
center electrode of igniter plug will cause
electric shock if the bleed resistors inside
ignition unit have failed.

Before removing igniter plug, be sure that
ignition lead(s) (igniter plug end) are
correctly grounded.

Do not attempt to ground ignition lead(s) to
components made of composite material,
such as the outer bypass duct. Composite
materials do not conduct electricity.
Ground lead(s) to the customer bleed duct.



TM 1-2840-248-23
T.0. 2J-T700-6

Removing Anti-Icing Bleed and Start Valve

The anti-icing bleed and start valve can
reach a temperature of about 300°F
(149°C) during engine operation.

If engine has been operating, allow valve to
cool before removing it with bare hands.

Engine Noise

Exposure to engine noise may cause
ringing in ears, and may cause temporary
or permanent hearing loss.

If ringing in ears or temporary loss of
hearing persists, get medical attention.
When testing engine in operation, stay in
sound-insulated enclosed booth. If closer
monitoring is required, wear approved
hearing protection.

Lubricating Oil

If oil is decomposed by heat, toxic gases
are released.

Prolonged contact with liquid or mist may
cause dermatitis and irritation.

If there is any prolonged contact with skin,
wash area with soap and water. If solution
contacts eyes, flush eyes with water
immediately. Remove saturated clothing.
If oil is swallowed, do not try to vomit. Get
immediate medical attention.

When handling liquid, wear rubber gloves.
If prolonged contact with mist is likely,
wear approved respirator.

Using Hoisting Devices

Hoisting shall only be done by designated
personnel.

Do not exceed load capacity rating marked
on hoist.

Inspection and testing for cracks or defects
in hoisting system shall be performed on a
regular basis.

Use only pins, links, and hooks
recommended for hoisting specific
components.

Before hoisting, balance the load.

Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

Motoring Engine

To prevent accidental starting, de-energize
ignition switch before motoring engine.
After motoring engine, do not attempt to
start engine until residual fuel has drained
from combustion chamber drain.

Starting Engine

The danger areas around the aircraft must
be free of personnel, other aircraft, and all
vehicles before engine is started.

The high temperature and velocity of the
exhaust are extremely dangerous.

If liquid accumulation is evident by
drainage from combustion chamber drain,
the combustion chamber must be allowed
to drain before a start is attempted.



Viton Exposed to Fire Damage

* Combustion can produce highly toxic
fumes of hydrogen fluoride and carbonyl
fluoride at temperatures over 527°F
(275°C).

¢+ Water from firefighting efforts and
moisture from eyes, sweaty skin, and lungs
may combine with hydrogen fluoride gas or
residue to form Hydrofluoric acid.

* Exposure to Hydrofluoric acid will cause
blurred vision, pain, and breathing
difficulty. In sufficient concentration,
exposure may lead to permanent lung
damage or death.

* |If eyes or skin is exposed to hydrogen
fluoride, immediately flush affected area
thoroughly with water. Get immediate
medical attention.

¢+ Self-contained breathing apparatus,
goggles, and protective clothing shall be
worn when fighting fires associated with
Viton.

* Wear neoprene gloves when handling
refuse from a Viton fire, even if material is
cool.

¢+ Allow for adequate cool-down and air-out
periods in a well ventilated area before
repairing equipment damaged by a fire
involving Viton.

Fire-Extinguishing Agents

* Vapors of fire-extinguishing agents are
toxic. Do not inhale.

¢+ If agents touch eyes or skin, immediately
flush affected area with running water; get
medical attention.

Handling Fuel System Components in Cold
Weather

When removing fuel system components in
cold weather, wear approved gloves to prevent
frostbite.
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Aerosol Cans

Extremely flammable; do not use near
flame.

Do not puncture, incinerate, or store at
temperature above 120°F (48.9°C).

Use with adequate ventilation; avoid
breathing vapor or mist.

If spray gets in eyes, flush them with water
and seek immediate medical attention.

Aviation Turbine Fuel (Jet Fuel)

Flammable - do not use near open flames,
near welding areas, or on hot surfaces.

Do not smoke when using it, and do not use
it where others are smoking.

Contact of skin with liquid can irritate skin.
Contact of eyes with liquid can cause
severe irritation and blurred vision.
Inhalation of vapor can cause irritation,
headache, nausea, and dizziness.

If liquid contacts eyes, flush them
thoroughly with water. Immediately remove
fuel-saturated clothing. If vapors cause
dizziness, go to fresh air. If liquid is
swallowed, do not try to vomit; get medical
attention.

When handling large quantities of liquid
(more than one gallon) at an unexhausted
workbench, wear approved respirator and
goggles or face shield.

Dispose of liquid-soaked rags in approved
metal container.

Metal containers of fuel must be grounded
to maintain electrical continuity.
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WARNING
Flight Safety Critical Aircraft Parts

This manual contains procedures identifying
critical characteristics of flight safety critical
aircraft parts. Critical characteristics may be
identified as dimensions, tolerances, finishes,
materials, assembly procedures, or inspection
procedures. Some processes may require
qualified sources. Flight safety critical aircraft
parts indicating a maximum allowable limit
shall not be continued in use when limits have
been exceeded. These parts must be replaced.

WARNING

Asbestos

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 illustrated 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 ashestos-containing material
must be complied with.

¢+ Before handling, replacing, or disposing of
asbestos-containing hardware, appropriate
personal protective equipment and national
environmental controls must be strictly
adhered to for handling asbestos-containing
hardware.

WARNING

Electrical Shock Hazard

Persons working on line electrical systems
should have proper training before doing
so. Use proper personal protective
equipment.

Use care when applying input power and
when measuring voltage. Dangerous or
possibly fatal voltage may be present.
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Aviation Unit and Intermediate Maintenance Manual

ENGINE, AIRCRAFT, TURBOSHAFT
MODELS T700-GE-700, T700-GE-701, T700-GE-701C, T700-GE-701D

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 1-2840-248-23/T.0. 2J-T700-6, 01 June 1999, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical
bar and/or asterisks (*) in the margin. An illustration change is indicated by a miniature pointing hand.

Remove Pages

A through D

i through xviii

1-1 through 1-4

1-7 through 1-18
1-21 and 1-22

1-25 through 1-32
1-35 through 1-48
1-55 through 1-60
1-77 through 1-82
1-85 and 1-86

1-87 and 1-88

1-99 through 1-104
1-109 through 1-112
1-115 through 1-142
1-145 and 1-146
1-149 through 1-152
1-155 through 1-180
1-203 and 1-204
1-211 and 1-212
1-217 through 1-224
1-227 through 1-230
1-233 through 1-266
1-273 through 1-286
1-286.1/(1-286.2 Blank)
1-289 through 1-296
1-303 through 1-312
1-315 through 1-328
1-328.1/(1-328.2 Blank)

Insert Pages

[Althrough|[D|
EI(F Blank)

il through
1-1 through|[1-4]
| 1-7) through| 1-18]

1-21 and [1-22]

1-25 through [1-32
1-39 through [1-48

1-55 through (1-60

1-77 through [1-82

1-85/and|1-86|

1-86.1/(1-86.2 Blank)

1-87/and [1-88|

1-99 through [1-104]
1-109 through[1-112
1-115 through|1-142

1-145 and[1-146]

1-149 through{1-152

1-155 through|(1-180
1-203/ and|1-204

1-211 and|1-212

1-217 through(1-224
1-227 through|1-230

1-233 through|1-266

1-273 through|1-286

1-286.1/(1-286.2 Blank)
1-289 through|[1-296
1-303 through[1-312

1-315 through|1-328

1-328.1/(1-328.2 Blank)
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Remove Pages

1-329 and 1-330
1-331 and 1-332
1-335 and 1-336
1-341 through 1-356
1-361 through 1-368
1-368.1/(1-368.2 Blank)
1-373 and 1-374
1-391 and 1-392
1-401 through 1-404
1-407 through 1-412
1-421 through 1-424
1-429 through 1-434
1-437 through 1-442
1-445 through 1-452
1-455 through 1-460
1-463 and 1-464
1-469 through 1-480
1-483 through 1-498
1-501 and 1-502
1-509 through 1-518
1-525 through 1-536
1-539 through 1-550
1-553 through 1-562
1-565 through 1-574
1-577 and 1-578
1-581 and 1-582
1-587 through 1-616
1-619 and 1-620
1-637 and 1-638
1-645 through 1-668
1-677 through 1-700
1-701 through 1-708
1-711 and 1-712
1-717 and 1-718

2-1 and 2-2

2-9 through 2-12
2-13 through 2-16
2-21 and 2-22

2-29 and 2-30

2-35 and 2-36

2-49 and 2-50

2-69 and 2-70

2-87 and 2-88
2-109 through 2-112
2-117 and 2-118

3-1 and 3-2
3-2.1/(3-2.2 Blank)
3-3 through 3-8

Insert Pages

1-329 and|1-330

1-331 and|1-332

1-335 and|1-336

1-341 through [1-356

1-361 through |1-368

1-368.1/(1-368.2 Blank)
1-373and|1-374

1-391 and|1-392

1-401 through |1-404
1-407| through [1-412
1-421 through |1-424
1-429 through [1-434

1-437 through |1-442

1-448 through [1-452
1-455 through [1-460
1-463 and|1-464)

1-469 through(1-480
1-483 through|1-498

1-501 and 1-502|
1-509 through{1-518

1-525 through|1-536
1-539 through{1-550

1-553 through|1-562

1-568 through(1-574
1-577/and|1-578
1-581 and|1-582
1-587| through [1-616|
1-619 and|1-620
1-637|and|1-638
through |1-668

through|1-700
through|1-708

and|1-712

and|1-718

2-1 and|2-2|

2-9 through|2-12
2-13|through|2-16

2-21|and|2-22

2-29|and|2-30
2-35|and|2-36

2-49|and|2-50

2-69|and|2-70

2-87|and|2-88

2-109 through|2-112
2-117 and|2-118
3-1 and

3-2.1/(3-2.2 Blank)

3-3 through[3-8|




Remove Pages

3-8.1/(3-8.2 Blank)
3-9 through 3-16
3-17 through 3-20
3-25 and 3-26
3-29 through 3-38
3-38.1/(3-38.2 Blank)
3-39 through 3-42
3-43 through 3-50
3-51 through 3-67/(3-68 Blank)
4-1 through 4-4
4-7 through 4-10
4-19 and 4-20

5-1 and 5-2

5-5 and 5-6

5-9 through 5-12
5-21 through 5-28
6-1 and 6-2

6-5 through 6-8
6-11 and 6-12
6-15 and 6-16
6-19 and 6-20
6-21 through 6-24
6-31 and 6-32
6-37 and 6-38
6-45 through 6-52
7-1 through 7-12
7-12.1/(7-12.2 Blank)
7-13 through 7-16
7-19 and 7-20
7-23 and 7-24
7-29 through 7-32
7-45 through 7-60
7-63 and 7-64
7-67 and 7-68

8-1 and 8-2

8-9 and 8-10

8-13 through 8-18
8-37 through 8-40
8-43 and 8-44
8-47 and 8-48
8-65 through 8-82
10-1 and 10-2
10-23 through 10-33/(10-34 Blank)
A-1 and A-2
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Insert Pages

3-8.1/(3-8.2 Blank)
3-9 through [3-16}
3-16.1/(3-16.2 Blank)

3-17 through[3-20
3-25 and|3-26
3-29 through

3-38.1/(3-38.2 Blank)
3-39 through [3-42
3-43 through

6-1 and[6-2]
6-5| through[6-8]
6-12
6-16
6-20
6-20.1/(6-20.2 Blank)
6-21 thro
6-31 and 6-32

6-32.1/(6-32.2 Blank)

6-37|and|6-38
6-45 through|6-52
7-1 through|7-12

7-12.1/(7-12.2 Blank)
7-13 through 7-16]
7-19 and|[7-20
7-23 and|[7-24
7-29 through(7-32
| 7-45 through|7-60
7-63/and|7-64
and|7-68
8-1and|(8-2
8-9 and|8-10
through|8-18
through|8-40
and|8-44
and|8-48

through|8-82
10-1 and|10-2

10-23 through [10-33(10-34 Blank)
A-1

and
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Remove Pages Insert Pages
A-1and A2
B-5 through B-50 B-5 through[B-50]
C-1/(C-2 Blank) C-1/(C-2 Blank)
D-1 and D-2 D-1 and(D-2|
E-1/(E-2 Blank) [E-1/(E-2 Blank)
F-1 and F-2 'F-1|and[F-2]
F-15 and F-16 F-156 and|F-16
G-1 through G-11/(G-12 Blank) G-1 through|G-11/(G-12 Blank)
H-7 and H-8 H-7 and Pg-@
H-19 and H-20 H-19]and(H-20
H-25 and H-26 H-25|and[H-26
H-29 through H-34 H-29 |through[H-34
INDEX 1 through INDEX 32 INDEX 1 through INDEX 32|
FP-7/(FP-8 Blank) [FP47/(FP-8 Blank)
Cover Cover

2. Retain these sheets in front of manual for reference purposes.

By Order of the Secretaries of the U.S. Army and U.S. Air Force:

PETER J. SCHOOMAKER
General, United States Army
Official: Chief of Staff

M/("

SANDRA R. RILEY
Administrative Assistant to the
Secretary of the Army

0520005

JOHN P. JUMPER
General, USAF
Chief of Staff

GREGORY S. MARTIN
General, USAF
Commander, AFMC

DISTRIBUTION:
To be distributed in accordance with Initial Distribution Number (IDN) 311557, requirements for
TM 1-2840-248-23.
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Aviation Unit and Intermediate Maintenance Manual

ENGINE, AIRCRAFT, TURBOSHAFT
MODELS T700-GE-700, T700-GE-701, T700-GE-701C

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 1-2840-248-23/T.0. 2J-T700-6, 01 June 1999, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove page

A through C/(D Blank)
v through xuviii

1-35 through 1-38
1-45 and 1-46
1-48.1/(1-48.2 Blank)
1-83 through 1-88
1-269 through 1-272
1-275 and 1-276
1-286.1/(1-286.2 Blank)
1-315 and 1-316
1-321 and 1-322
1-327 and 1-328
1-329 and 1-330

1-377 and 1-378

1-477 and 1-478
1-700.1/(1-700.2 Blank)
1-701 and 1-702

2-5 and 2-6

2-11 and 2-12

Insert pages

A through D

v through xuviii

1-35 through 1-38

1-45 and 1-46
1-48.1/(1-48.2 Blank)
1-83 through 1-88
1-269 through 1-272
1-275 and 1-276
1-286.1/(1-286.2 Blank)
1-315 and 1-316

1-321 and 1-322

1-327 and 1-328

1-329 and 1-330
1-330.1/(1-330.2 Blank)
1-365 through 1-368
1-368.1/(1-368.2 Blank)
1-369 and 1-370
1-370.1/(1-370.2 Blank)
1-377 and 1-378

1-477 and 1-478
1-700.1/(1-700.2 Blank)
1-701 and 1-702

2-5 and 2-6

2-11 and 2-12
2-12.1/(2-12.2 Blank)
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Remove page

2-13 and 2-14

2-21 through 2-26
2-27 through 2-30
2-105 and 2-106
2-106.1/(2-106.2 Blank)
2-107 and 2-108
3-35 through 3-38
3-38.1/(3-38.2 Blank)
3-47 and 3-48

5-7 and 5-8

6-5 and 6-6

6-15 and 6-16

6-21 and 6-22

7-11 and 7-12
7-12.1/(7-12.2 Blank)
7-23 and 7-24

7-73 and 7-74

10-19 and 10-20

A-1 and A-2

B-7 and B-8

B-13 and B-14

B-23 and B-24

D-1 through D-6
F-1and F-2
F-2.1/(F-2.2 Blank)
F-19/(F-20 Blank)
G-1 through G-6
H-19 through H-22
H-27 through H-30
GLOSSARY 7 and GLOSSARY 8
INDEX 1 through INDEX 34
FP-7/(FP-8 Blank)

Insert pages

2-13 and 2-14

2-21 through 2-26
2-26.1/(2-26.2 Blank)
2-27 through 2-30
2-105 and 2-106
2-106.1 and 2-106.2

2-106.3 through 2-206.7/(2-206.8 Blank)

2-107 and 2-108
3-35 through 3-38
1-38.1/(3-38.2 Blank)
3-47 and 3-48

5-7 and 5-8
5-8.1/(5-8.2 Blank)
6-5 and 6-6

6-15 and 6-16

6-21 and 6-22

7-11 and 7-12
7-12.1/(7-12.2 Blank)
7-23 and 7-24

7-73 and 7-74

10-19 and 10-20

A-1 and A-2

B-7 and B-8

B-13 and B-14

B-23 and B-24

D-1 through D-6

F-1 and F-2
F-2.1/(F-2.2 Blank)
F-19 and F-20

F-21 and F-22

G-1 through G-6
H-19 through H-22
H-27 through H-30
GLOSSARY 7 and GLOSSARY 8
INDEX 1 through INDEX 34
FP-7/(FP-8 Blank)

2. Retain these sheets in front of manual for reference purposes.
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By Order of the Secretaries of the Army and the Air Force:

PETER J. SCHOOMAKER
General, United States Army
Official: Chief of Staff

/jw/é’zé,w

OEL B. HUDSON
Administrative Assistant to the

Secretary of the Army
0424404
JOHN P. JUMPER
Official- General, United States Air Force
icial: Chief of Staff

LESTER L. LYLES
General, United States Air Force
Commander, Air Force Materiel Command (AFMC)

DISTRIBUTION:
To be distributed in accordance with Initial Distribution Number (IDN) 311557, requirements

for TM 1-2840-248-23.
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Aviation Unit and Intermediate Maintenance Manual

ENGINE, AIRCRAFT, TURBOSHAFT
MODELS T700-G3-700, T700-GE-701, T700-GE-701C

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 1-2840-248-23/T.0. 2J-T700-6, 01 June 1999, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove page

A through C/(D blank)
iand ii

1-81 through 1-88
1-99 through 1-104
1-141 and 1-142
1-169 and 1-170
1-223 and 1-224
1-277 and 1-278
1-323 and 1-324
1-327 and 1-328
1-329 and 1-330
1-359 through 1-362
1-367 through 1-370
1-473 and 1-474
1-579 and 1-530
2-5 and 2-6

2-39 through 2-42
5-1 and 5-2

6-25 and 6-26

6-49 through 6-52
7-79 and 7-80

A-1 and A-2
C-1/(C-2 Blank)

Insert pages

A through C/(D blank)
i and ii

1-81 through 1-88
1-99 through 1-104
1-112.1 and 1-112.2
1-141 and 1-142
1-169 and 1-170
1-223 and 1-224
1-277 and 1-278
1-323 and 1-324
1-327 and 1-328
1-329 and 1-330
1-359 through 1-362
1-367 through 1-370
1-473 and 1-474
1-579 and 1-530
2-5 and 2-6

2-39 through 2-42
5-1 and 5-2

6-25 and 6-26
6-26.1/(6-26.2 Blank)
6-49 through 6-52
7-79 and 7-80

A-1 and A-2
C-1/(C-2 Blank)
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Remove page Insert pages
D-1 and D-2 D-1 and D-2
G-5 and G-6 G-5 and G-6
INDEX 15 and INDEX 16 INDEX 15 and INDEX 16
INDEX 33 and INDEX 34 INDEX 33 and INDEX 34

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretaries of the Army and the Air Force:

ERIC K. SHINSEKI
General, United States Army
Official: Chief of Staff

Sl B AL

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

0225205

JOHN P. JUMPER
General, United States Air Force

Official: Chief of Staff

LESTER L. LYLES
General, United States Air Force
Commander, AFMC

DISTRIBUTION:
To be distributed in accordance with Initial Distribution Number (IDN) 311557, requirements
for TM 1-2840-248-23.
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Aviation Unit and Intermediate Maintenance Manual

ENGINE, AIRCRAFT, TURBOSHAFT
MODELS T700-G3-700, T700-GE-701, T700-GE-701C

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 1-2840-248-23/T.0. 2J-T700-6, 01 June 1999, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove page

A through D

1-7 and 1-8

1-85 and 1-86

1-125 and 1-126
1-173 and 1-174
1-203 and 1-204
1-275 through 1-278
1-291 and 1-292
1-325 through 1-328
1-335 and 1-336
1-353 through 1-356
1-397 and 1-398
1-479 and 1-480
1-485 and 1-486
1-491 and 1-492
1-667 and 1-668
2-63 through 2-68
3-25 and 3-26

3-35 through 3-38
3-39 and 3-40

3-59 and 3-60

5-19 through 5-22
5-27 through 5-30
6-27 and 6-28

7-7 and 7-8

Insert pages

A through C/(D blank)
1-7 and 1-8

1-85 and 1-86

1-125 and 1-126
1-173 and 1-174
1-203 and 1-204
1-275 through 1-278
1-291 and 1-292
1-325 through 1-328
1-335 and 1-336
1-353 through 1-356
1-397 and 1-398
1-479 and 1-480
1-485 and 1-486
1-491 and 1-492
1-667 and 1-668
2-63 through 2-68
3-25 and 3-26

3-35 through 3-38
3-39 and 3-40

3-59 and 3-60

5-19 through 5-22
5-27 through 5-30
6-27 and 6-28

7-7 and 7-8
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Remove page

7-11 and 7-12

8-5 and 8-6

8-61 and 8-62

10-31 and 10-32

A-1 and A-2

D-1 and D-2

D-5 and D-6

H-19 through H-30
INDEX 1 and INDEX 2
INDEX 7 and INDEX 8
INDEX 17 and INDEX 18

Insert pages

7-11 and 7-12
7-12.1/(7-12.2 Blank)
8-5 and 8-6

8-61 and 8-62

10-31 and 10-32

A-1 and A-2

D-1 and D-2

D-5 and D-6

H-19 through H-30
INDEX 1 and INDEX 2
INDEX 7 and INDEX 8
INDEX 17 and INDEX 18
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TM 1-2840-248-23/T.0. 2J-T700-6, 01 June 1999, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove page

A through C/(D blank)
i through xiv

1-29 and 1-30

1-47 and 1-48

1-51 and 1-52
1-57 and 1-58
1-77 through 1-88
1-149 and 1-150
1-227 and 1-228
1-247 and 1-248
1-269 and 1-270
1-281 and 1-282
1-285 and 1-286

1-317 through 1-320
1-323 and 1-324

1-329 through 1-334

Insert pages

A through C/(D blank)

i through xiv

1-29 and 1-30

1-47 and 1-48
1-48.1/(1-48.2 blank)
1-49 and 1-50

1-50.1 through 1-50.4
1-51 and 1-52

1-57 and 1-58

1-77 through 1-88
1-149 and 1-150

1-227 and 1-228

1-247 and 1-248

1-269 and 1-270

1-281 and 1-282

1-285 and 1-286
1-286.1/(1-286.2 blank)
1-295 and 1-296
1-296.1/(1-296.2 blank)
1-311 through 1-314
1-314.1/(1-314.2 blank)
1-317 through 1-320
1-323 and 1-324
1-328.1/(1-328.2 blank)
1-329 through 1-334
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Remove page

1-341 through 1-344
1-347 and 1-348
1-351 through 1-356
1-359 and 1-360
1-367 through 1-370
1-375 and 1-376
1-391 and 1-392
1-421 and 1-422
1-431 and 1-432
1-451 and 1-452
1-463 through 1-466
1-469 through 1-474
1-477 through 1-480
1-483 and 1-484
1-493 through 1-518
1-519 through 1-528
1-531 and 1-532
1-535 and 1-536
1-541 and 1-542
1-569 through 1-572
1-693 and 1-694
1-701 and 1-702
2-3 through 2-6
2-13 and 2-14

2-17 through 2-22
2-53 and 2-54

2-57 and 2-58

2-65 and 2-66

2-79 through 2-82
2-105 and 2-106
2-107 and 2-108

3-1 and 3-2

3-11 and 3-12
3-33 and 3-34

Insert pages

1-341 through 1-344
1-347 and 1-348
1-351 through 1-356
1-359 and 1-360
1-367 through 1-370
1-375 and 1-376
1-391 and 1-392
1-421 and 1-422
1-431 and 1-432
1-451 and 1-452
1-463 through 1-466
1-469 through 1-474
1-477 through 1-480
1-483 and 1-484
1-493 through 1-518
1-581.1/(1-518.2 blank)
1-519 through 1-528
1-531 and 1-532
1-535 and 1-536
1-541 and 1-542
1-569 through 1-572
1-693 and 1-694
1-700.1/(1-700.2 blank)
1-701 and 1-702
2-3 through 2-6
2-13 and 2-14

2-17 through 2-22
2-53 and 2-54

2-57 and 2-58

2-65 and 2-66
2-78.1/(2-78.2 blank)
2-79 through 2-82
2-105 and 2-106
2-106.1/(2-106.2 blank)
2-107 and 2-108

3-1 and 3-2
3-2.1/(3-2.2 blank)
3-7 and 3-8
3-8.1/(3-8.2 blank)
3-11 and 3-12

3-33 and 3-34
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3-49 and 3-50

3-61 and 3-62

3-65 and 3-66

4-23 and 4-24

5-17 and 5-18

5-27 through 5-32

6-25 and 6-26

6-33 and 6-34

7-11 through 7-14

10-25 and 10-26

10-29 through 10-32

A-1 and A-2

B-47 and B-48

H-27 and H-28

INDEX 1 through INDEX 4
INDEX 13 through INDEX 18
INDEX 21 through INDEX 28
INDEX 31 through INDEX 34
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Insert pages

3-49 and 3-50

3-61 and 3-62

3-65 and 3-66

4-23 and 4-24

5-17 and 5-18

5-27 through 5-32

6-25 and 6-26

6-33 and 6-34

7-11 through 7-14

10-25 and 10-26

10-29 through 10-32

A-1 and A-2

B-47 and B-48

H-27 and H-28

INDEX 1 through INDEX 4
INDEX 13 through INDEX 18
INDEX 21 through INDEX 28
INDEX 31 through INDEX 34
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JOEL B. HUDSON
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0102204
Official:

LESTER L. LYLES
General, USAF
Commander, AFMC
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MICHAEL E. RYAN
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1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove page

A through C/(D blank)
1-53 and 1-54

1-271 and 1-272
1-327 through 1-330
1-373 and 1-374
3-33 and 3-34

3-37 and 3-38

3-55 and 3-56

10-23 and 10-24

Insert pages

A through C/(D blank)
1-53 and 1-54

1-271 and 1-272
1-327 through 1-330
1-373 and 1-374
3-33 and 3-34

3-37 and 3-38
3-38.1/(3-38.2 blank)
3-55 and 3-56

10-23 and 10-24

2. Retain this sheet in front of manual for reference purposes.
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DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar

in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages

xiii and xiv

xvii and xviii

1-29 and 1-30

1-33 and 1-34

1-77 through 1-80
1-83 and 1-84

1-91 and 1-92

1-311 through 1-318
1-355 through 1-360
1-459 and 1-460
1-463 through 1-466
1-469 through 1 -480
1-483 through 1-488
1-493 through 1-500
1-511 and 1-512
1-515 and 1-516
1-539 through 1-558
1-563 through 1-576
1-581 through 1-588
1-591 through 1-594
1-597 through 1-604
1-607 through 1-610
1-613 through 1-620
1-623 through 1-628
1-635 through 1-642
1-645 through 1-654
1-657 through 1-666

Insert pages

A through C/(D blank)

xiii anad xiv

xvii and xviii

1-29 and 1-30

1-33 and 1-34

1-77 through 1-80
1-83 and 1-84

1-91 and 1-92
1-91.1 and 1-92.2
1-311 through 1-318
1-355 through 1-360
1-459 and 1-460
1-463 through 1-466
1-469 through 1-480
1-483 through 1-488
1-493 through 1-500
1-511 and 1-512
1-515 and 1-516
1-539 through 1-558
1-563 through 1-576
1-581 through 1-588
1-591 through 1-594
1-597 through 1-604
1-607 through 1-610
1-613 through 1-620
1-623 through 1-628
1-635 through 1-642
1-645 through 1-654
1-657 through 1-666
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Remove pages
1-669 through 1-676
1-685 through 1-694
1-699 through 1-702
1-705 and 1-706
1-711 and 1-712
1-715 through 1-718
3-1 and 3-2

3-25 and 3-26

3-39 and 3-40

3-57 through 3-62
3-65 and 3-66

4-21 and 4-22

5-9 through 5-12
7-37 and 7-38

7-73 and 7-74

A-1 and A-2

INDEX 1 through INDEX 34

Insert pages

1-669 through 1-676
1-685 through 1-694
1-699 through 1-702
1-705 and 1-706
1-711 and 1-712
1-715 through 1-718
3-1 and 3-2

3-25 and 3-26

3-39 and 3-40
3-42.1/(3/42.2 blank)
3-57 through 3-62
3-65 and 3-66

4-21 and 4-22

5-9 through 5-12
7-37 and 7-38

7-73 and 7-74

A-1 and A-2

INDEX 1 through INDEX 34

2. Retain this sheet in front of manual for reference purposes.
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Jiel B AL

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army
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Official:

GEORGE T. BABBITT

General, USAF

Commander, Air Force Materiel Command

DISTRIBUTION:

ERIC K. SHINSEKI
General, United States Army
Chief of Staff

RONALD R. FOGELMAN
General, USAF
Chief of Staff

To be distributed in accordance with Initial Distribution Number (IDN) 311557, requirements
for TM 1-2840-248-23.
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Dates of issue for original and changed pages are:
Original .........ccocenn. [ 1 Jun 99 Change .......cccocevuenene [T 31 Oct 02
Change ......cccceeeene ) DO 15 Aug 99 Change ......c.ccceeevennne 6 e 15 Oct 04
Change .....c.cccceenee. 2 1 May 00 Change .......cceceveeuneene T e 31 Aug 05
Change .......ccccceenee. B 31 Jan 01
Change ......ccccceeeee [ R 21 Dec 01
TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 1520 CONSISTING OF THE FOLLOWING:
Page # Change Page # Change Page # Change
No. No. No. No. No. No.
0 1-53 e 0 T-15T e 0
7 1-54 ... 2 1-152............ 7
7 1-55 - 1-60.. 7 1-153 - 1-155 .. 0
7 1-61 - 1-76.. 0 1-156 - 1-159 .. 7
7 17T e 7 0
0 178 e 1 7
7 179 o 0 0
7 1-80 = 1-81 oo 7 4
0 1-82 e 5 7
7 1-83 = 1-85 e 6 0
0 1-86............ 7 7
7 1-86.1 Added. 7 0
. 0 1-86.2 Blank Added. 7 7
T-12 - 1-13 e 7 7 4
1-14 e, 0 3 1-205 - 1-210 ceoieiiiieeiece 0
1-15 7 3 1-211 - 12120, 7
L-16 e 0 7 1-213 - 1-216 0
1-17 ...... 7 0 1-217 - 1-219 .. 7
1-18 - 1-20... 0 7 1-220 - 1-221 .. 0
1-21-1-22... . 7 5 1-222 - 1-224 .. 7
1-23 =124 0 0 1-225 - 1-226 0
1-25 = 127 o 7 7 12227 e 7
1-28 = 1-29..ociieieeeeeee 0 0 1228 e 0
7 7 1229 e 7
0 0 1-230 - 1-232 i, 0
1 7 1233 e 7
0 4 1-234 - 1-235 .. 0
7 1-126 - 1-127. 7 1-236 - 1-245 .. 7
6 1-128 - 1-129. 0 1-246 ............ 0
7 1-130 - 1-131 e 7 1247 o, 7
0 1-132 - 1-133 e 0 1-248 o 3
7 7 1-249 - 1-265 oo, 7
0 0 1-266 - 1-269 ....ooveieeiiie 0
7 7 1-270 - 1-271 .. 6
0 0 1272 e 0
7 7 1-273 - 1-284 7
0 0 1-285 o 0
7 5 1286 i 7
1-48.1 e, 6 7 1-286.1 o 7
1-48.2 Blank .......cccocevvvverenieinnne 6 0 1-286.2 Blank........cccoveverreenene 7
149 .......... 0 7 1-287 - 1-288 .. 0
1-50 ..o 3 0 1-289 ............ 7
1-50.1 - 1-50.4 . 3 3 1-290 - 1-291 .. . 0
1-51 = 1-52u e 3 7 1-292 - 1-293 i, 7
# Zero in this column indicates an original page.
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1-306 - 1-307

1-309 - 1-312.
1-313 - 1-314.
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1-329 - 1-330 i
1-330.1 e
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1-331-1-332....
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1-352-1-353 i
1-354 - 1-355 o

1-368.1...........
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O N OO UM I I IO NO1TWUNMW—WIWUaO 1O NONO PR IWUNOOAAIII9PRE 0090 WWWINONO O WWao

Page
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1-376..
1-377

1-425 - 1-429 .o
1-430 - 1-434 .o
1-435 - 1-437 oo
1-438 - 1-441 ..o
1-442 - 1-445 .o

1-453 - 1-454 ...
1-455 - 1-456...

1-458 - 1-460. ...
1-461 - 1-462 ..o

1-464 - 1-466...
1-467 - 1-468....

1-476 - 1-479 ..o
1-480 - 1-483 ..o
1-484 - 1-498 ....c.oviiiiiiiie
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Page
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1-529 - 1-531.
1-532 - 1-533. .
1-534 - 1-535 i
1-536 - 1-538 ..o
1-539 - 1-544 ..o

1-569 - 1-573 i
1-574 - 1-575.

1-614 - 1-616. .
1-617 - 1-618 ..o
1-619 - 1-620......ccocvvviiiiiinnne
1-621 - 1-623 ...
1-624 - 1-628 ...
1-629 - 1-634.
1-635 - 1-637.

1-648 - 1-649 ......covvic
1-650 - 1-651 ..o

# Change
No.

NO 9~ O, N~ O~ O0ONF N~ O 9N~ N0~ O~ O~ N0~ O0ONr—r N0 —O0NO0ONONO1—,ONN—N—30O\3No=2



TM 1-2840-248-23
T.0. 2J-T700-6

LIST OF EFFECTIVE PAGES (Cont)

Page # Change Page # Change Page # Change
No. No. No. No. No. No.
1 6 3-20-3-24 ... 0
7 0 3-25-3-26.... 7
1 7 3-27-3-28 0
7 0 3-29-3-35 s 7
0 7 3-36 - 3-37 oo 0
1 0 338 e 7
0 5 3381 e 7
1 0 3-38.2Blank .......cceeveveeiiieniennns 7
0 5 3-39-3-40.... 7
1 2-42 -2-48 .. 0 3-41........ 0
7 2-49 - 2-50 .. . 7 3-42. 7
0 2-51-2-52 e 0 3420 i, 1
7 3 1
0 0 7
7 3 0
6 0 7
6 4 7
7 0 7
0 4 0
7 0 7
0 7 1
7 0 7
0 2-T8 1 e 3 3
7 2-78.2 BlanK.......ccccooevveerreierennns 3 0
1-709 - 1-710 0 2-79 - 2-81 .. 3 7
1-711 - 1-712.... 7 2-82-2-86 .. 0 7
1-713 - 1-715 0 2-87 oo 7 7
1716 e 1 2-88 -2-105 oo 0 0
1-T1T e 7 2106 .., 6 7
1718 e 1 2-106.1 - 2-106.7 ..cccvvereeereenrne 6 0
1719 e 0 2-106.8 Blank.........c.ccoeevveeerenns 6 7
1-720 Blank.. 0 2-107 ........... 6 0
2-1-2-2 ... 7 2-108....... 0 7
2-3-2-4 3 2-109 - 2-112.. .. 7 0
5 2-113 - 2-117 oo, 0 7
6 7 0
0 7 1
7 7 3
0 7 0
7 0 7
6 7 5
6 0 0
7 7 7
0 7 0
7 7 6
0 7 581 i 6
3 0 5-8.2Blank .......ccoevvveeiieiieiienn. 6
0 7 59 . 0
7 0 5-10-5-12 ... 7
0 7 5-13-5-17 ... 0
6 0 518 e 3
0 7 5-19-5-20 iiiiieieeieeeee s 4
6 7 521 =522 oo 7
0 7 523 e 0
2-26.1 oo 6 0 524 =528 oo 7
2-26.2Blank.........cccceeveeeeennnnnn. 6 7 529 e 4

# Zero in this column indicates an original page.
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3 7-25-7-28... 0 0
0 7-29 - 7-30 7 7
3 0 0
0 7 10-30 - 10-33 i 7
7 0 10-34 BlanK .......ccoeevvueienierierennans 7
0 1 7
6 0 0
7 7 7
0 0 7
7 7 7
0 0 7
7 7 6
0 0 7
6 7 7
7 0 7
0 7-59 - 7-60 7 6
7 7-61 -17-62... 0 6
7 7-63 - 7-64... 7 6
7 7-65 - 7-67 0 0
7 T68..eeeeeeeeee e 7 7
6 T-69 = T-T3 oo 0 0
7 T-Th e 6 6
0 T-T5=T-T9 i 0 7
5 T-80.uieeieiieriieeeeieeee e 5 7
6-26.1............. 5 7-81-7-83 0 0
6-26.2 Blank .. 5 7-84 Blank ... 0 7
6-27 oo 0 8-Toeiennn 7 0
60-28 e 4 8-2-8-5 e 0 7
6-29 - 6-30 ... 0 BB 4 6
6-31-6-32 ..o 7 8-7 =88 e 0 4
6-32.1 Added.....coovvveiiieiiee 7 8-9-8-10 e 7 7
6-32.2 Blank Added 7 8-11-8-12... 0 0
6-33.. 0 8-13-8-17... 7 6
6-34......... 3 8-18 - 8-37... 0 7
6-35-6-37 oo 0 8-38 - 8-39 7 0
60-38 i 7 8-40-8-43 ..o 0 7
6-39-60-44 ..o 0 7 0
6-45 = 6-52 .o 7 0 7
0 7 Glossary | - Glossary 6............... 0
7 0 Glossary 7 - Glossary §................ 6
0 4 Index 1..ooeievieieinene 7
7 0 Index 2. 6
0 7 Index 3 - Index 4 .. . 7
7 0 Index 5o, 6
0 7 Index 6 - Index 11 .....ccoovernennne. 7
7 0 Index 12 - Index 13 ....ccooveeeenenne. 6
6 7 Index 14 - Index 22 .......cceuvneeee. 7
T-12.1 e 7 0 Index 23....ccccovevenns 6
7-12.2 Blank .. 7 7 Index 24 - Index 27 .. 7
T-13iens 7 0 Index 28 - Index 29 .. . 6
T-14 i 0 0 Index 30 - Index 32 ....ccoovevneneee. 7
T-15 e 7 7 Index 33 - Index 34 ....cccceveneene. 6
T-16=T-19 i 0 0 FP-1 oo 0
720t 7 6 FP-2 BlanK......ccccooevveirieieiienns 0
T21 =723 e 0 0 FP-3 e 0
T2 oo 7 7 FP-4 BlanK........cccccoveviveienirennns 0
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7 FP-12 Blank 0
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ARMY AND THE AIR FORCE
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AVIATION UNIT AND INTERMEDIATE
MAINTENANCE MANUAL

ENGINE, AIRCRAFT, TURBOSHAFT

MODELS T700-GE-700, T700-GE-701, T700-GE-701C AND T700-GE-701D

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to
improve these procedures, please let us know. Mail your letter or DA Form 2028
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Determine Configuration of Stage 2
Turbine Disk

(T700) Stage 1 Nozzle Assembly,
Face-Type Seal, and Combustion Liner;
Removal

(T701, T701C, T701D) Stage 1 Nozzle
Assembly, Face-Type Seal, and
Combustion Liner; Removal .........

Outer Balance Piston Seal;
Replacement. . ....................

Outer Balance Piston Seal;
Inspection . .......................

Stage 1 Nozzle Assembly (Typical) and
Face-Type Seal; Inspection. . .........

(T700) Combustion Liner;
Inspection . . ......................

(T701, T701C, T701D) Combustion
Liner; Inspection. .. ................

(T700) Combustion Liner;
Installation .......................

Stage 1 Nozzle Assembly and Face-Type
Seal; Installation. ..................

(T701, T701C, T701D) Combustion
Liner; Installation . .................

Power Turbine Module (Typical);
Removal and Installation . ...........

Power Turbine Module; Installation
Bolting Diagram . ..................

(T700) Use of Gage 37D407015P01 to
Determine Configuration of Power
Turbine Drive Shaft ................

C-Sump Cover and C-Sump Heat Shield;
Removal, Inspection, and Installation . .
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Title Page
Power Turbine Module; Inspection. . . . . 4-15
Exhaust Frame; Inspection . . ......... 4-17
Power Turbine Module Shipping and
Storage Container 21C7300GO01;
Removal and Installation of Module. . . .
(T700) Accessory Section Module;
Removal and Installation ............ 5-3

Preformed Packings; Removal and
Installation. . ............ ... ... .... 5-4

(T700, T701C, T701D) Accessory
Section Module, Removal and
Installation. ....................... 5-6

Accessory Section Module . . .........

(T700) P3 Hose and Tube Assembly;
Removal and Installation ............ 5-9

(T701, T701C, T701D) P3 Tube;

Removal and Installation ............ 5-12
Particle Separator Blower and V-Band
Coupling Assembly; Removal and

Installation. . ............ ... ... .... 5-13
Particle Separator Blower and V-Band
Coupling Assembly; Inspection . . . . . ..
(T700) Particle Separator Inlet Duct

(Former Configurations); Removal,

Inspection, and Installation. .......... 5-19
(T700, T701) Particle Separator Inlet

Duct; Removal, Inspection and

Installation. . ............ ... ... .... 5-20
(T700, T701C, T701D) Particle

Separator Inlet Duct; Removal,

Inspection and Installation ........... 5-22

Particle Separator Inlet Duct; Inspection
(T700, T701C, T701D) Axis-G Cavity

Seal Drain; Inspection. .. ............ 5-27
Accessory Drive Gearbox and Carbon

Seals ... 5-31
Axis-G Carbon Seal Puller

21C7239G01/G02 and Seal

Mating Ring Puller 21C7702GOl .. . . . .. 5-32
Seal Mating Ring Puller LMT 747. . ... 5-34
Axis-G Seal Mating Ring Guide

Assembly LMT 748 ................ 5-35
Radial Drive Shaft Assembly, Cover

Boot, and Cover Assembly; Removal,
Inspection, and Installation. .......... 5-38
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Axis-A Lube Nozzle; Replacement . ... | 5-43| [6-19] Fuel Filter; Inspection. . ............. 6-38
Fuel Connector, Inspection .......... [ 5-45]| [6-20 | Fuel Filter Bowl; Inspection. . ........ 6-40
p p
5-20 Accessory Section Module Shipping and 6-21 Gearbox-to-HMU Hose Assembly;
Storage Container 21C7301GO01; Removal and Installation ............ 6-42
Removal and Installation of Cover . . .. Fuel Pressure Sensor; Removal and
Accessory Section Module Shipping and Installation ....................... 6-43
Storage Container 21 (_:73 01G01; Fuel Pressure Sensor; Inspection . . . . .. 6-45
Removal and Installation of Module . . .
, (T701, T701C, T701D) Overspeed and
(T700) Primer Nozzle; Removal and Drain Valve (ODV) Manifold Assembly;
Installation . ...................... 6-3 Removal, Inspection, and Installation . .
(T700) Primer Nozzle; Inspection. . . . . 6-5 675 (T701, T701C, T701D) Adapter
Main Fuel Manifold; Removal and Gasket for ODV Manifold; Replacement
P
Installation . . ..................... 6-7 (T?Ol, T701C, T701D) Overspeed and
(T700) Fuel Start Feed and Fuel Start Drain Valve (ODV); Removal and
Manifold Tubes; Removal and Installation ....................... 6-49
Installation . ...................... 6-10) 6-271 (T?Ol, T701C, T701D) Overspeed and
Fuel Injector Assembly; Removal and Drain Valve (ODV); Inspection . . .. ...
Installation . ...................... 6-12 (T?OO) Pressurizing and OVCI'SpCCd Unit
Fuel Injector Assembly; Inspection . . . . Manifold Assembly; Removal,
Fuel Boost Pump; Removal and Inspection, and Installation. . ......... 6-54
Installation . .. .................... 6-17 6-29 (T700) Adapter Gasket for POU
Fuel Boost Pump; Inspection. .. ...... 6-20) Manifold; Replacement .............
(T700) Hydromechanical Control Unit 6-30 (T700) Pressurizing and Over'speed Unit
(HMU) and Grooved Clamp Coupling; (POU); Removal and Installation. . . . ..
Removal and Installation . ........... 6-22 (T700) Pressurizing and Overspeed Unit
I 6-10 (T?Ol, T?O].C, T?OlD) (POU), InSpeCthH ..................
Hydromechanical Control Unit (HMU) (T700) Igniter Plugs; Removal and
and Grooved Clamp Coupling; Removal Installation ....................... 7-4
and Installation. ... ................ 6-23 (T70l, T701C, T701D) Ignlter Plugs,
Plug Adapter 21C7086P01; Removal Removal and Installation ............ 7-4
and Installation. ................... 6-24 73 (T70l, T701C, T701D) Bulged Igniter
Hydromechanical Control Unit (HMU) Plug; Removal .................... 7-6
and Grqoved Clamp Coupling; Igniter Plug; Inspection ............. 7-11
Inspection. ....................... 6-29 . .
) . 7-5 (T700, T701) Electrical Control Unit
6-13 Hy.dromechamc.al Control Unit (HMU) (ECU) and Scroll Seal; Removal and
Spindles; Location ................. 6-30 Installation ....................... 7-14
Quick-Disconnect Pin; Inspection . . . . . 6-30) (T701C, T701D) Digital Electronic
6-15 Hydromechanical Control Unit (HMU) Control (DEC) and Scroll Seal; Removal
and Grooved Clamp Coupling; and Installation. . .................. 7-15
Inspection of Installation .. .......... 6-33 RTV Sealant on Digital Electronic
Fuel Filter Element and Bowl; Removal Control (DEC); Installation . ......... 7-16
and Installation. ... ................ 6-34 (T700, T701) Electrical Control Unit
6-17 Fuel Filter Indicator; Resetting .. ..... 6-35 (ECU) and Scroll Seal; Inspection.. . . .. 7-25
6-18 Fuel Filter; Removal and Installation. . . 7-9 Digital Electronic Control (DEC) and
Scroll Seal; Inspection .. ............ 7-26
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History Recorder or History Counter;

Removal and Installation ............ 7-27
History Recorder or History Counter;

Inspection and Repair............... 7-31
7-12 History Recorder or History Counter

Guard; Removal and Installation . . .. .. 7-32
7-13 Electrical Ignition Leads; Removal and

Installation . ........... ... ... .... 7-35
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Electrical Ignition Leads; Inspection . . .

Ignition Exciter Assembly; Removal and

Installation ....................... 7-40
Ignition Exciter Assembly; Inspection. . [ 7-43
Ignition Exciter Assembly; Repair. . . .. 7-44
(T700, T701C, T701D) Green

Electrical Cable; Removal and

Installation ....................... 7-46
(T701) Green Electrical Cable; Removal

and Installation.................... 7-47
(T700, T701C, T701D) Green

Electrical Cable; Inspection . .. ....... 7-50)
(T701) Green Electrical Cable;

Inspection . ....................... 7-50
E3 Connector Bracket; Replacement . .. | 7-51
Yellow Electrical Cable; Removal and
Installation ....................... 7-53
Yellow Electrical Cable; Inspection . ... [ 7-55

(T700) Blue Electrical Cable; Removal
and Installation. . .................. 7-57

(T701, T701C, T701D) Blue Electrical

Cable; Removal and Installation. . . .. .. 7-57
Blue Electrical Cable; Inspection. . . ... 7-60
Alternator Stator; Removal and

Installation . .............. ... .... 7-61
Alternator Stator; Inspection ......... 7-64
Alternator Rotor; Removal and

Installation ....................... 7-66
Alternator Rotor; Inspection. ......... 7-68
Thermocouple Assembly; Removal and
Installation ....................... 7-70
Thermocouple Assembly; Inspection. .. | 7-73
Thermocouple Assembly Wrap-Around

Clamps (Former Configuration);
Repair........................... 7-75
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Title Page
Torque and Overspeed Sensor; Removal
and Installation . ................... 7-76]
Torque and Overspeed Sensor and Np
Sensor; Inspection. .. ............... 7-79

Np Sensor; Removal and Installation . . .

Oil Cooler; Removal and Installation. .. [8-4
Oil Cooler; Inspection. . ............. 8-5
Oil and Scavenge Pump; Removal and
Installation. . ...................... 8-7
Oil and Scavenge Pump; Inspection. . . .
(T700) Scavenge Screens; Removal and
Installation. . ...................... 8-11
(T701) Scavenge Screens; Removal and
Installation. . ...................... 8-12
(T701C, T701D) Scavenge Screens;

Removal and Installation ............ 8-13
Scavenge Screens; Inspection. .. ...... 8-16
Oil Filter Bypass Sensor; Removal and
Installation. . ...................... 8-17

Oil Filter Bypass Sensor; Inspection. . . .

Oil Filter and Bowl; Removal and
Installation. ... ....................

Oil Filter Bowl; Inspection...........

Oil Cooler Bypass Relief Valve;
Removal, Inspection, and Installation. . .

Cold Oil Relief Valve; Removal,

Inspection, and Installation. .......... 8-26)
Bypass Valve Assembly; Removal and
Installation. . ...................... 8-28

Bypass Valve Assembly; Inspection. . . .

Electrical Chip Detector; Removal and
Installation. . ............ ... ... ....

Electrical Chip Detector; Inspection. . . .

Power Turbine Module External
Components; Removal and

Installation. .. ........... ... ... .... 8-35
Oil Tank Cap and Adapter; Removal and
Installation. . ...................... 8-41
Oil Tank Cap and Adapter; Inspection . . | 8-43
Oil Tank Cap and Adapter; Repair . . . .. 8-45
Oil Manifold Assembly; Removal,

Inspection, and Installation. .......... 8-46]
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Title Page Figure
Oil Supply Tubes (Left-Hand and Right-
Hand) and B-Sump Oil Inlet Check
Valve; Removal and Installation . . . ...
B-Sump Oil Inlet Check Valve, [10-8]
Cleaning . ........................ 8-50
Main Frame Oil Strainer and Oil Level
Indicator; Removal, Inspection, and 100
Installation ... .................... 8-52
Oil Transfer Sleeves; Removal and
Installation . ...................... 8-55 10-10
Oil Transfer Sleeves; Inspection . . . ... 8-57
Oil Drain Plug; Removal and
Installation . . ..................... [8-58] [10-11|
Oil Drain Plug; Inspection . .......... [ 8-59 [10-12]
Oil Drain Insert; Removal and 10-13
Installation ... .................... 8-60)
Oil Drain Insert; Inspection . ......... [8-61 [10-14]
Mid C-Sump Scavenge Tube and
C-Sump Forward Oil Scavenge Tube;
Removal and Installation . ........... [8-63] [10-15]
Oil Temperature and Oil Pressure 10-16
Sensors; Removal and Installation. . . . . 8-66
(T700, T701C, T701D) Oil 10-17
Temperature Sensor; Inspection. ... ... 8-68
(T701) Oil Pressure Sensor; Removal 10-18
and Installation. .. ................. 8-70
(T701C, T701D) Oil Pressure Sensor;
Removal and Installation . ........... 8-71
Oil Pressure Sensor; Inspection . . . .. .. 8-73
(T701) B-Sump Delta Pressure Tube;
Removal and Installation . ........... 8-75 F-3
(T701C, T701D) B-Sump Delta F-4
Pressure Tube; Removal and Installation
(T701, T701C, T701D) B-Sump Delta F-5
Pressure Tube; Inspection ........... 8-79 6
(T700, T701C, T701D) Axis-G Oil
Drain Tubes; Removal and Installation .
(T700) P3 Hose and Tube Assembly;
Removal and Installation . . .......... 10-3 g
Anti-Icing Ducts; Removal and
Installation ... .................... 10-4 FO
Anti-Icing Bleed Duct; Inspection. . . . . 10-5
Anti-Icing IGV Duct; Inspection . . . . .. [ 10-7| |F-10|
Anti-Icing IGV Feed Tube; Inspection . [ 10-8
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Title Page
Anti-Icing Bleed and Start Valve;
Removal and Inspection............. 10-10
Quick-Disconnect Pin; Inspection . . . . . 10-16
Anti-Icing Seal Retainer and Anti-Icing
Seal Housing Seals; Removal and
Installation ....................... 10-17
Anti-Icing Bleed and Start Valve,
Lanyard and Clip, Seal Housing, and
Seal Retainer; Installation. .. ......... 10-18
Anti-Icing Bleed and Start Valve,
Lanyard and Clip, Seal Housing, and
Seal Retainer; Installation. . .......... 10-19
Seal Ring; Installation .............. 10-21
Small Clip; Installation. . ............ 10-22]
(T700, T701) Electrical Control Unit
(ECU); Removal and Installation. . . . .. 10-24

(T701C, T701D) Digital Electronic
Control (DEC) and Scroll Seal; Removal

and Installation.................... 10-25
Air Tubes; Removal and Installation ... [ 10-26
Sensing Tube; Removal, Inspection, and
Installation ....................... 10-28
Compressor Leakage Air Tube;
Inspection........................ 10-31

(T701, T701C, T701D) P3 Tube;

Removal and Installation ............ 10-33
Axis-G Seal Mating Ring Puller

LMT747. . oo F-2.1
Axis-G Seal Mating Ring Guide

Assembly LMT 748 ................ F-3
Swirl Frame Sleeve Pusher LMT 749 .. |F-4
Fuel Injector Boss Lapping Fixture

LMT754. .. . F-5
Hot Section Module Sprayer LMT 777 . |[F-6
Allied Signal (Garrett) A/l Valve Sizing

Tool LMT 841 ....... ... ... ...... F-7
Three O'clock Lug Drill Fixture

LMT893. .. F-8
Six O'clock Lug Drill Fixture

LMT 894, .. ..o
Nine O'clock Lug Drill Fixture

LMT89S. ..o F-10
Bushing Pusher LMT 896 ...........
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Outer Balance Piston Seal Puller

LMTO933. .. F-12
(T700) Series Engine Hot Section Wash

KitLMT942. ..................... F-13
F-13 (T701, T701C, T701D) Series Engine

Hot Section Wash Kit LMT 943. ... ... F-15
F-14 Compressor Repair Pins LMT 954 thru

LMT 960 Fabrication............... F-16
Clinch Nut Flaring Set LMT 962.. . . . .. F-17
Tie Bolt Guide LMT 964 ............ F-20
F-17 Spherical Bearing Swaging Tool

LMTR806. .. ... F-21
Spherical Bearing Swaging Tool

LMT807. ...t F-21
Spherical Bearing Swaging Tool

LMT808. ...t F-22
Torque and Overspeed Sensor and Np

Sensor Electrical Connectors; Sealing .. | H-3
H-2 Electrical Connectors with Failed

Nondecoupling Mechanism; Removal . . | H-8
Xii Change 7
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Title Page
Wrench-Arc Tightening Techniques. . . .
Dented and Flattened Tubes; Usable
Limits .............. ..
Kelox Insert/Stud; Replacement. . . . . ..
Rosan Insert; Replacement...........
Rosan Stud; Replacement .. ..........
Keensert/Tridair Insert; Replacement. . .
Keensert/Tridair Stud; Replacement. . . .
(T700) Brackets and Clip Supports;
Removal and Installation ............

(T701, T701C, T701D) Brackets and
Clips Supports; Removal and Installation

Brackets and Clip Supports; Inspection .

Air System Schematic. ..............
Electrical Schematic Diagram. . ....... FP-4
Instrumentation Connecting Points. . . . . FP-6
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and Their Critical
Characteristics

Digital Electronic Control (DEC) Signal
Validation-Fault Codes . ............. [1-33]

Authorized Equipment Configuration

(T700) Equipment Data . ............ 1-5
(T701, T701C, T701D) Equipment

Special Tools and Support

Test, Measurement, and Diagnostic
Equipment (TMDE)

Retirement Interval for Life-Limited

T700-GE-700 Engine Life-Limited
Components

Components

T700-GE-701C Engine Life-Limited
Components

Components

Cross-Reference List of Nomenclature
on Cockpit Instrument Panels and

Symptom Index (Aircraft) ........... 1-100
Engine Ground Run Parameters . ... ... 1-272

Extinguishing Agents (External
Exposure Only)

for Engines Exposed to Fire-
Extinguishing Agents (External and
Internal Exposure)
(T700) Engine Operating Limits
(In Aircraft)
(T701, T701C, T701D) Engine

Operating Limits (In Aircraft) ........ 1-316

Checks Required Following
Replacement of Parts with Engine in

Maintenance and Cleaning Requirements
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Army Flight Safety Critical Aircraft Parts 1-20]  Max Power ETF Degradation Check. .. | 1-338
Break-InRun..................... 1-357
"""""""""" 1-22)  (T700) TGT Reference Table for 60%
Torque at 100% RPM .............. 1-363
1-23 (T701C, T701D) TGT Reference Table
for 60% Torque at 100% RPM . ...... 1-364
.......................... 1'52 Im (T701) TGT Reference Table for 60%
Torque at 100% RPM .............. 1-365
[1-25 ] (T700, T701C, T701D) Operational
............................ 1-55 Engine HIT and Anti-Ice Check
Procedure for UH-60A, UH-60L)} . . . .. 1-367
------------------------ 1-57 1-25.1] (T700, T701C, T701D) Operational
Engine HIT and Anti-Ice Check
................ 1-59 Procedure for AH-64D ............. |1-368
Ten-Hour/Fourteen-Day Inspection 1-26 (T701C, T701D) Operational Engine
.......................... 1-77, HIT and Anti-Ice Check Procedure for
AH-64A. ... ... . ... ... . ... -368.1
............................. [1-80] [1-27 | (T701) Operational Engine HIT and
Anti-Ice Check Procedure for AH-64A. | 1-369
...................... [1-82] [1-28]|  Definitions of Inspection Terms . ..... |[1-398
T700-GE-701 Engine Life-Limited 1-29 Inspection of Compressor Rotor, Stage 1
...................... 1-83 Blades, Inlet Guide Vanes, and Areas
Forward of Compressor. . ........... 1-424
...................... [1-83] [1-30] Inspection of Main Frame Borescope
T700-GE-701D Engine Life-Limited Plug ...... ..o o i 1-426
...................... [1-86] [1-31]  Inspection of Compressor Rotor, Stage 5
Blades, Stage 5 Vanes, and Impeller
Vanes . ... 1-434;
.......................... [[-100| [1-32]  Inspection of Compressor Case
Borescope Port Caps and Plugs. ... ... 1-437
Inspection of Stage 1 Turbine Nozzle
Vanes and Combustion Liner. . ....... 1-442)
for Engines Exposed to Fire- 1-34 (T700) Inspection of Midframe
Borescope PortPlug ............... 1-445
................... [1-298 [1-35]  Temperature Conversions ........... [1-46]
Maintenance and Cleaning Requirements 1-36 (T700) Engine Operating Limits
(In METS/FEDS/CETS) ............ 1-463
[1-37]  (T701, T701C, T701D) Engine
----------------- 1-301 Operating Limits (In METS/FEDS/
CETS) ..o 1-470
~~~~~~~~~~~~~~~~~~~~~~ 1-311 Mechanical Check Settings . ......... [1-479
1-39 Checks Required Following
Replacement of Parts at AVIM . ...... 1-485
1-40] Break-InRun .................... 1-492
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(T701, T701C, T701D) Definitions of
Symbols and Parameters . ........... 1-516

Symptom Index (METS/FEDS/CETS) 1-541
Resistance Limits for Circuit Checks at

S39 Connector ................... 1-695
Inspection of Compressor Rotor and
Compressor Rotor Blades . ..........
Inspection of Swirl Frame .......... 2-38
Inspection of A-Sump Output Shaft

Assembly .......... ... ... ...... 2-52
Inspection of No. 1 Carbon Seal . . .. .. 2-56,

Inspection of Power Takeoff Drive

Assembly ........ .. ... ... ...,
Inspection of Oil Inlet and Scavenge
Tubes.........cc il 2-62
Inspection of Front Frame . .......... 2-64
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Inspection of Scroll Case ........... 2-71
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Inspection of Inlet Guide Vane (IGV)
ActuatingRing ................... 2-74
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Actuator Levers................... 2-75
Inspection of Compressor Case ... ... 2-77
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Bore........ . .. i, 2-84
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Actuating Rings. . ................. 2-86
Inspection of Stages 1 and 2 Vane

Actuator Levers. . ................. 2-8
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Assembly........................ 2-106i
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Inspection of Forward Suspension

Inspection of Stages 1 and 2 Gas
Generator Turbine Rotor . ...........

Inspection of Gas Generator Cooling
Plate SealRing. ...................

Inspection of Curvic Coupling Seals ... | 3-22
Inspection of Gas Generator Stator . ... | 3-23
(T701C, T701D) Inspection of Face-

Type Seal (Gas Generator Stator) . . ... 3-33
Inspection of Outer Balance Piston

Seal. ... ..o 3-43
Inspection of Stage 1 Nozzle Assembly

and Face-TypeSeal ................ 3-47
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Inspection of Turbine Case .......... 4-21
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Assembly ............. ... .. .. ... 4-23
Inspection of Particle Separator Blower

and V-Band Coupling Assembly ... ... 5-14
Inspection of Particle Separator Inlet
Duct........co i 5-23
Inspection of Axis-G Cavity Seal

Drain ...................cot. 5-26
Inspection of Accessory Drive Gearbox
Assembly ............. ... .. ... ... 5-30)
Inspection of Radial Drive Shaft Cover
Assembly and Retaining Ring . . ... ... 5-39,
Inspection of Radial Drive Shaft Cover

Boot....... ... ...l 5-40
Inspection of Radial Drive Shaft

Assembly ........................ 5-41
Inspection of Fuel Connector .. ......

(T700) Inspection of Primer
Nozzles. ...,
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Title Page Table Title Page

Inspection of Fuel Injector Assemblies 8-5 Inspection of Oil Filter Bowl ........
and Retaining Nuts ................. 6-12] Inspection of Oil Cooler Bypass Relief
Inspection of Fuel Boost Pump ....... 6-18 Valve ......... o i 8-25
Inspection of Hydromechanical Control 8-7 Inspection of Cold Oil Relief Valve . ..
Unit (H.MU)’.GrOOV"d C.lamp Coupling, 8-8 Inspection of Bypass Valve Assembly. .
and Qu?ck—Dlsconne.ct Pin o 6-25 [8-9] Inspection of Electrical Chip Detector .
Inspection of Fuel Filter ............. 6-3 [8-70] Inspection of Oil Tank Cap and
Inspection of Fuel Filter Bowl ........ 6-39 AdAPLer ..o 347
Inspection of Fuel Pressure Sensor. . . . . 6-44 Inspection of Oil Manifold Assembly . .
(T701, T701C, T?OlD) Inspectiqn of Inspection of Main Frame Oil Strainer .
2:::5];6}/ d and Drain (ODV) Manifold -y 8-13 Inspection of Oil Level Indicator. . . . ..
(T701, T701C, T701D) Inspection of 8-14 Inspectfon of 0?1 Trarllsfer Sleeves . ...
Overspeed and Drain Valve (ODV) . . . . Inspection of Oil Drain Plug . . .......
(T700) Inspection of Pressurizing and Inspection of Oil Drain Insert .. ...... 8-61
Overspeed Unit (POU) Manifold (T700, T701C, T701D) Inspection of
Assembly............... ... ... .... 6-55 Oil Temperature Sensor. . ........... 8-67,
(T700) Inspection of Pressurizing and Inspection of Oil Pressure Sensor . . . .. 8-72
Overspeed Unit (POU) .............. 6-59 (T701, T701C, T701D) Inspection of
Inspection of Igniter Plugs ........... 7-8 B-Sump Delta Pressure Tube. ........ 8-78
Inspection of Electrical Control Unit Inspection of Anti-Icing Bleed Duct ... |[10-5
(ECU) or Digital Electronic Control 10-2 Inspection of Anti-Icing IGV Duct . . . .
(DEC) and Scroll Seal. .............. 7-21 03 Inspection of Anti-Icing IGV Feed
Inspection of (T700, T701) History Tube.........o. i 10-8
E?;tzrdeég;ge?r()lc' T701D) 759 10-4|  Inspection of Anti-Icing Bleed and Start

ry’ o S Valve, Anti-Icing Seal Housings, Anti-
Inspection of Electrical Ignition Icing Seal Retainer, (Allied Signal
Leads ........... ...t 7-37 (Garrett)) Lanyard and Coupling
Inspection of Ignition Exciter Assembly, and Lanyard and Clip
Assembly........... ... ... ... .... 7-42 Assembly..................... ... 10-12
Inspection of Green Electrical Cable 10-5 Inspection of Sensing Tube . ......... 10-29
(W3) 7-48 10-6] Inspection of Compressor Leakage Air
Inspection of Yellow Electrical Cable Tube........ ... 10-30
(W4) . 7-54 F-1 Manufactured Item Part Number
Inspection of Blue Electrical Cable Index ........ ... il
(WS) 7-58 Torque Values .................... G-1
Inspection of Alternator Stator . ....... 7-62 H-1 Inspection of Tubes, Hoses, and
Inspection of Alternator Rotor ........ 7-67 Fittings. . ........ ... ... ...
Inspection of Thermocouple Inspection of Studs and Threaded
Assembly......................... 7-71 INSEItS. v oo e
Inspection of Torque and Overspeed Threaded Inserts/Stud Replacement
Sensorand Np Sensor............... 7-78 Data........ccoiiiiiiiinann...
Inspection of Oil Cooler .. ........... H-4 Inspection of Brackets and Clip
Inspection of Oil and Scavenge Pump .. [8-8 Supports . ... H-32
Inspection of Scavenge Screens . . . . ...
Inspection of Oil Filter Bypass
Sensor . ... 8-19;
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The following list includes:

1. Cross-Reference List of Nomenclature on Cockpit Instrument Panels and Controls
2. Cross-Reference List of Part Nomenclature
3. List of Abbreviations

1. Cross-Reference List of Nomenclature on Cockpit Instrument Panels and Controls

In areas where a difference between the nomenclature on UH-60A and AH-64A cockpit instrument panels and controls are
found, common nomenclature is used.

AH-64A Nomenclature
ANTI-ICE switch

UH-60A Nomenclature
ENG ANTI-ICE switch

Common Nomenclature

engine anti-ice switch

engine ignition switch ENGINE IGNITION switch MASTER IGN switch
engine oil pressure ENG OIL PRESS ENG OIL PSI x 10
power control lever (PCL) ENG POWER CONT lever PWR lever

% rpm Np % RPM ENG-RTR RPM %

% torque % TRQ TORQUE%

fuel filter bypass FUEL FLTR BYPASS FUEL FTR BYP
engine chip detector CHIP ENGINE CHIPS ENG

oil filter bypass OIL FILTR BYPASS OIL FTR BYP

flight idle FLY FLY

ground idle IDLE IDLE

2. Cross-Reference List of Part Nomenclature

Except for the Accessory Gearbox, Compressor Section, Combustion Section, and Power Turbine, the part names listed in the
official nomenclature column are taken from engineering drawings. Since nomenclature from engineering drawings is at times
misunderstood and inconsistent with Army terminology, the common names for parts are used throughout this manual.

Official Nomenclature

Accessory gearbox

Relief valve assembly

Axis-B encased flanged seal
Axis-E encased flanged seal
Carbon seal Axis-G encased plain seal
Cold section module Compressor section

Fuel filter impending bypass indicator assembly Differential pressure indicator

Common Name

Accessory section module
Bypass valve assembly
Carbon seal

Carbon seal

XVi

Fuel pressure sensor
Gearbox-to-HMU hose assembly
Hot section module

Np sensor

Oil cooler

Oil cooler seal

Oil drain plug

Oil filter

Oil filter bowl

Oil filter element

Oil filter impending bypass indicator
Oil level indicator

Fuel pressure switch

Gearbox-to-fuel control hose assembly
Combustion section

Power turbine speed and torque sensor assembly (Np sensor)
Lube oil cooler

Lube oil cooler seal

Machine thread plug

Lube filter

Lube filter bowl

Filter element

Differential pressure indicator

Fluid level indicator
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Common Name Official Nomenclature
Oil manifold assembly Lube manifold assembly
Oil manifold Lube manifold
Oil pressure sensor Oil pressure transmitter
Oil and scavenge pump Lube and scavenge pump
Oil temperature sensor Oil temperature detector
Power turbine module Power turbine
Radial drive shaft cover assembly Axis-A cover assembly
Radial drive shaft cover boot Axis-A boot
Seal mating ring Axis-B seal mating ring
Seal mating ring Axis-E seal mating ring
Seal mating ring Axis-G seal mating ring
Stage 1 forward cooling plate Stage 1 front cooling plate
Stage 1 turbine shroud sectors Stage 1 turbine shroud segments
Torque and overspeed sensor Power turbine speed and torque sensor assembly (torque and
overspeed sensor)
3. List of Abbreviations
This list includes abbreviations used throughout the manual.
A/C Aircraft Hz Hertz
AGB Accessory gearbox ID Inside diameter
ASSY Assembly IFSD In-flight shutdown
AVIM Aviation intermediate maintenance IGN Ignition
AVM Air vehicle manufacturer IGvV Inlet guide vane
AVUM  Aviation unit maintenance in. Hg. Inches of mercury
BITE Built-in test equipment IRP Intermediate rated power
C Celsius KIAS Knots indicator air speed
cc/hr cubic centimeter per hour KN Alumel
cc/min  cubic centimeter per minute KP Chromel
CETS Compact engine test system LAR Logistics Assistance Representative
DEC Digital electronic control Lb/hr Pounds per hour
DIR Direct LCF Low-cycle fatigue
ECU Electrical control unit LDS Load demand spindle
EOH Engine operating hours LMT Locally manufactured tool
ETF Engine torque factor LRU Line replaceable unit
EVLTN  Evaluation LVDT Linear variable displacement transducer
F Fahrenheit MAC Maintenance allocation chart
FAT Free air temperature MAX Maximum
FEDS Flexible engine diagnostic system METS Modular engine test system
Fed spec  Federal specification MTOE Modified table of organization and equipment
FOD Foreign object damage Ng Gas generator turbine rotor speed
FPOG Flat pitch on-ground Ng Gas generator turbine rotor speed corrected for
FSCAP  Flight Safety Critical Aircraft Parts square root of theta
Fwd Forward Np Power turbine rotor speed
GG Gas generator Nr Helicopter rotor speed
GRD Ground Nr/Np Nr and Np
HIT Health indicator test OD Outside diameter
HMU Hydromechanical control unit oDV Overspeed and drain valve
HSP Hot start prevention OVRD Override

Change 7 XVii
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P3 Compressor discharge air pressure
PA Pressure altitude

PAS Power available spindle

PCL Power control lever (aircraft part)
POU Pressurizing and overspeed unit
PS3 Static pressure at compressor discharge
psi Pounds per square inch

psia Pounds per square inch absolute
psig Pounds per square inch gage

PT Power turbine

QCA Quick-change assembly

rpm Revolutions per minute

RPM R  Revolutions per minute-rotor
RPSTL Repair Parts and Special Tools List
R/W Reworked

SDC Signal Data Converter

SHP Shaft horsepower

SN Serial number

STR Specification torque ratio

Xviii Change 7

TO

T2

TBC
TBO
TDI
TGT
TGTRer

THIR

™
TMDE
TRQ
TRQAp;
TTV
Vac

Vdc

VG

Wit
XFD

Engine inlet temperature on METS
Engine inlet temperature

Thermal Barrier Coating

Time between overhaul

Transient droop improvement
Turbine gas temperature
Reference turbine gas temperature
Ten-hour/Fourteen-day inspection
requirements

Technical manual

Test, measurement, and diagnostic equipment
Torque

Adjusted torque

Target torque value
Alternating-current volts
Direct-current volts
Variable geometry

Fuel flow

Crossfeed
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1-1. CHAPTER OVERVIEW. | Engine Model Identification

. . . . . T700-GE-700, T700-GE-701C, (T700, T701C,
This chapter contains general information, equipment and T700-GE-701D T701D)
desc.rlptlons and. instructions r.egardlng support equipment, T700-GE-701, T700-GE-701C, (T701, T701C,
servicing of engine upon receipt, preventive maintenance and T700-GE-701D T701D)
checks, troubleshooting, general maintenance, and engine
testing.

1-2. CHAPTER INDEX. |

Data peculiar to engine models T700-GE-700,
| T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

This chapter is divided into the following eight sections:

Para-
Section Title graph
NOTE
I General Information . ........... 1-3
Data common to all engine models is not II Equipment Description and Data. . [1-21
identified. 111 Repair Parts; Special Tools; Test,
Measurement, and Diagnostic
Engine Model Identification Equipment (TMDE); and Support
T700-GE-700 (T?OO) Equlpment .................... 1-43
T700-GE-701 (T701) v Service Upon Receipt. ........... 1-46
T700-GE-701C (T701C) \Y Preventive Maintenance Checks
J T700-GE-701D (T701D) and Serv1ces.. ....... EETIEEEE 1-61
T700-GE-700 and T700-GE-701  (T700, T701) VI Troubleshooting (Engine Installed
inAircraft). ........... ... ... 1-71

T700-GE-700 and T700-GE-701C (T700, T701C)
| T700-GE-701C and T700-GE-701D (T701C, T701D)
T700-GE-701 and T700-GE-701C (T701, T701C)

VII General Maintenance Procedures . . [1-100
VII  Engine Test in Mobile or Fixed
Facilities . . .................... 1-211

Section |. GENERAL INFORMATION

13 SCOPE 1-7. (T701C, T701D) Repair parts, special tools, and

- - support equipment are listed in Repair Parts and Special

1-4. Maintenance of Army aviation equipment is Tool List (RPSTL) TM 1-2840-258-23P.
performed at three levels: Aviation Unit Maintenance
(AVUM), Aviation Intermediate Maintenance (AVIM), and ‘ 1-8. MAINTENANCE CONCEPT. ‘

Depot Maintenance.

1-9. (T700) Under the modular maintenance concept, the

1-5. (T700) Repair parts, special tools, and support T700-GE-700 turboshaft engine [fig. 1-1)) is divided into
equipment are listed in Repair Parts and Special Tools List four modules (fig. 1-2):

] (RPSTL) TM 1-2840-248-23P.
* Accessory Section Module (Accessory

1-6. (T701) Repair parts, special tools, and support Gearbox)
equipment are listed in Repair Parts and Special Tools List i Cold Section Module (Compressor
J (RPSTL) TM 1-2840-238-23P. Section)

* Hot Section Module (Combustion Section)
* Power Turbine Module (Power Turbine)

Change 7 1-1
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1156829-00-D2

Figure 1-1. T700-GE-700, T700-GE-701C, and T700-GE-701D Turboshaft Engine (Typical)

1-10. (T701, T701C, T701D) Under the modular
maintenance concept, the T700-GE-701, T700-GE-701C,
and T700-GE-701D turboshaft engines|(fig. 1-3) or
[1-1)) are divided into four modules (T701) [fig. 1-4) or
J (T701C, T701D) [fig. 1-2}:

* Accessory Section Module (Accessory
Gearbox)

* Cold Section Module (Compressor
Section)

* Hot Section Module (Combustion Section)

* Power Turbine Module (Power Turbine)

1-11. The engine can be disassembled into the four
modules. There are no special tools required to disassemble
and assemble the engine at AVUM and at AVIM levels of
maintenance.

1-12. The engine has several line replaceable units
(LRU's). An LRU is a part which can be removed and
replaced at AVUM level, with another like-part. See
for a list of LRU's.

1-13. The maintenance tasks, assigned to each level of
maintenance, are listed in the Maintenance Allocation Chart

(MAC) i

1-2 Change 7

1-14. MAINTENANCE FORMS, RECORDS, AND
REPORTS.

Department of the Army forms and procedures used for
equipment maintenance will be those prescribed by

DA PAM 738-751. The Army Maintenance Management
System (TAMMS).

1-15. DESTRUCTION OF ARMY MATERIEL TO
PREVENT ENEMY USE.

Procedures for destroying Army materiel to prevent enemy
use are listed in TM 750-244-1-5.

| 1-16. ADMINISTRATIVE STORAGE |

Instructions are provided in Section VII of this chapter.

1-17. QUALITY ASSURANCE/QUALITY
CONTROL (QA/QC).

Refer to FM 1-411 for information about quality assurance
and quality control.
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1. Accessory Section Module

2. Cold Section Module

3. Hot Section Module
4. Power Turbine Module

1156831-00-A2A

Figure 1-2. (T700, T701C, T701D) Engine Modules (Typical)

1-3
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Figure 1-3. T700-GE-701 Turboshaft Engine

‘ 1-18. DIRECTIONAL REFERENCES.

Seq figure 1-5| for a view of directional references.

1-19. ARMY FLIGHT SAFETY CRITICAL
AIRCRAFT PARTS PROGRAM.

Parts, assemblies, or installations identified under the Flight
Safety Critical Aircraft Parts Program, require special
handling during time at AVUM/AVIM maintenance.
Throughout the TM procedures, warnings appear
emphasizing critical instructions to be followed. These
warnings are identified as FLIGHT SAFETY CRITICAL
AIRCRAFT PARTS warnings and are inserted whenever
and wherever necessary.

a. A flight safety critical aircraft part (FSCAP) is
defined as any part, assembly, or installation whose failure,
malfunction, or absence could cause an uncommanded
engine shutdown, and/or a catastrophic engine failure
resulting in loss or serious damage to an aircraft and/or
serious injury or death to the occupants. This definition as
I applied to the T700-GE-700/-701/-701C/-701D engines
used in the UH-60 and AH-64 helicopters is limited to:

1-4 Change 7

(1) Components/parts whose failure could result
in uncontained components.

(2) Components/parts which could cause an
external fire in the engine bay.

(3) Components/parts which have a predicted or
actual in-flight shutdown (IFSD) rate greater than one event
per 200,000 engine flight hours.

b. A critical characteristic is any feature throughout
the life cycle of a FSCAP which, if nonconforming,
missing, or degraded, could cause failure or malfunction of
the FSCAP. Critical characteristics include dimensions,
tolerances, finish, materials, or assembly, manufacturing,
and inspection processes. Life cycle covers manufacturing
operations, field maintenance, and overhaul through normal
service life of the part.

c. FSCAPs and their critical characteristics are listed

in|table 1-1
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. Accessory Section Module
. Cold Section Module

. Hot Section Module

. Power Turbine Module
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1156832-00-A2A

Figure 1-4. (T701) Engine Modules
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12 O'CLOCK
RIGHT

3 O'CLOCK

FORWARD

OR FRONT

: DIRECTION OF

ROTATION OF GAS
GENERATOR AND
POWER TURBINE
ROTORS

9 O'CLOCK

LEFT
6 O'CLOCK

REAR
OR AFT

1156833-00-D2

Figure 1-5. Directional References

Table 1-1. Army Flight Safety Critical Aircraft Parts and Their Critical Characteristics

Chapter Paragraph
No. No. Nomenclature Critical Characteristics
1 [1-112 Oil Tank Cap and Adapter (PN 6038T99P01) Self-Sealing Feature

(T700, T701)
2 NA Stage 1 Compressor Rotor Blade-Disk Not disassembled at field level
2 NA Stage 2 Compressor Rotor Blade-Disk Not disassembled at field level
2 NA Stages 3 and 4 Compressor Rotor Blade-Disk Not disassembled at field level
2 NA Stage 5 Compressor Rotor Blade-Disk Not disassembled at field level
2 NA Compressor Centrifugal Impeller Not disassembled at field level
3 [3-3] Stage 1 Turbine Disk Life Limits
3 [3-3] Stage 2 Turbine Disk Life Limits
2 NA Gas Generator Turbine Shaft Not disassembled at field level
4 NA Stage 3 Turbine Disk Not disassembled at field level
4 NA Stage 4 Turbine Disk Not disassembled at field level

1-6
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Table 1-1. Army Flight Safety Critical Aircraft Parts and Their Critical Characteristics (Cont)

Chapter Paragraph

No. No. Nomenclature Critical Characteristics
4 4-4 Power Turbine Module Installation of stage 4 turbine stator ring
3 3-5 Stage 2 Turbine Nozzle Static Seal Cracks in seal backing ring
3 NA Midframe Assembly Not disassembled at field level
2 NA No. 4 Bearing Support Not disassembled at field level
2 NA No. 4 Trilobe Roller Bearing Not disassembled at field level
2 2-28 Power Takeoff Drive Assembly Installation of Damping Ring
5 Accessory Drive Gearbox Assembly Fuel Leaks
5 Fuel Connector Fuel Leaks
6 Hydromechanical Control Unit Assembly Fuel Leaks
6 Valve, Overspeed ((T700) Pressurizing and Fuel Leaks
Overspeed, (T701, T701C, T701D) Overspeed and
Drain Valve)
6 6-33 Fuel Boost Pump Fuel Leaks
6 6-51]16-45 | Fuel Filter Fuel Leaks
8 8-4 Lube Oil Cooler Assembly Fuel Leaks
6 Manifold Assembly (ODV, POU) Fuel Leaks
6 Main Fuel Manifold Fuel Leaks
6 Gearbox-to-Fuel Control Hose Assembly Fuel Leaks
6 6-62 Fuel Pressure Switch Fuel Leaks

Change 7 1-7
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‘ 1-20. PRELIMINARY INSTRUCTIONS.

a. Warnings for hazardous substances have been
developed from dated manufacturer's Material Safety Data
Sheets (MSDSs), when available. Each warning is valid as
of its specific preparation date. To ensure compliance with

current precautionary information:

WARNING

Asbestos

This engine may contain small amounts of
asbestos. When working with this engine, the
following precautions must be rigidly adhered
to:

* Read and follow specific instructions in
MSDS for types of personal protective
equipment (safety glasses, gloves, apron,
etc.), for use of ventilators or respirators,
for types of fire extinguishers, and for
treating medical emergencies.

* Read and follow the hazardous materials

¢ Before any maintenance activities are

undertaken, review the illustrated parts
breakdown/catalog index to determine if
the hardware to be worked on or used
contains ashestos.

¢ Whenever mechanical removal of material,

label posted on the container for the

specific substance and the MSDS supplied

by the manufacturer.

¢ Follow established shop practices and
procedures when using, handling, and

storing hazardous materials.
* Dispose of hazardous materials by

complying with existing federal, state, or

local regulations.

1-8

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
ashestos-containing hardware, appropriate
personal protective equipment and national
environmental controls must be strictly
adhered to for handling ashestos-containing
hardware.

b. Some parts of this engine may contain asbestos,
which is highly toxic to skin, eyes, and respiratory tract.
Before proceeding, adhere to all site safety and
environmental controls concerning asbestos. Otherwise,
personal injury may result.

c. Asbestos parts are identified in the RPSTLs by the
symbol A, which is directly after the part number in both
the GAPL and the Part Number Index.



Section Il. EQUIPMENT DESCRIPTION AND DATA

1-21. EQUIPMENT CAPABILITIES AND
FEATURES.

The T700-GE-700, T700-GE-701, T700-GE-701C and
I T700-GE-701D engines are front-driven, turboshaft
engines, that have four modules. Sed figure 1-2|for T700,
T701C, and T701D modules and figure 1-4 for T701
modules. The T700, T701, T701C, and T701D modules
are described ir] paragraphs 1-23 thru 1-26. Refer to
for equipment data for T700 engines and to
J [paragraph 1-42]for T701, T701C, and T701D engines.

Data peculiar to engine models T700-GE-700,
] T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

NOTE

* Data common to all engine models is not

identified.

| * T700-GE-701C and T700-GE-701D engine
model data unique to the Apache helicopter
will be designated AH-64A.

I * T700-GE-701C and T700-GE-701D engine
model data unique to the Black Hawk
helicopter will be designated UH-60L.

Engine Model Identification
T700-GE-700 (T700)
T700-GE-701 (T701)
T700-GE-701C (T701C)

| T700-GE-701D (T701D)

T700-GE-700 and T700-GE-701 (T700, T701)
T700-GE-700 and T700-GE-701C (T700, T701C)
T700-GE-701C and T700-GE-701D (T701C, T701D)
T700-GE-701 and T700-GE-701C (T701, T701C)
T700-GE-700, T700-GE-701C, (T700, T701C,
and T700-GE-701D T701D)
T700-GE-701, T700-GE-701C, (T701, T701C,
and T700-GE-701D T701D)

1-22. LOCATION AND DESCRIPTION OF
MAJOR COMPONENTS.

Sed figure 1-€ for illustrations of major T700-GE-700
engine components. Seg figure 1-7 for illustrations of major

] T700-GE-701, T700-GE-701C, and T700-GE-701D engine
components.

TM 1-2840-248-23
T.0. 2J-T700-6

1-23. Cold Section Module. This module includes the
following components: swirl frame, A-sump output shaft
assembly, front frame, main frame, scroll case, compressor
section, and diffuser and midframe casing assembly. An
inlet particle separator is in the forward end of the module.
A blower, mounted on the accessory drive gearbox provides
suction for particle separator operation. The following is a

description of these components.

a. Inlet Particle Separator. The inlet particle separator

contains three engine frames: swirl frame (2,[fig. 1-6|
(T700) or 1-7 (T701, T701C, T701D)), front frame (4),
and main frame (5). The rest of the inlet particle separator
consists of a scroll case, an inlet duct, a particle separator
blower, and an aircraft discharge duct. The inlet particle
separator provides clean air to the engine as follows:

(1) Air enters the engine through the swirl frame
[fig. 1-§). Swirl vanes direct the air into a rotating or
swirling pattern. Sand, dust, and other foreign objects are
separated by centrifugal action. These objects are carried to
the outer section of the main frame and into the scroll case.
Particles are drawn from the scroll case by the blower and
are blown out the aircraft discharge duct.

(2) The relatively clean air that remains after
particles are separated is carried to the front frame deswirl
vanes, which straighten the air flow before it enters the

compressor inlet.

b. Swirl Frame. The swirl frame (2 fig. 1-6 (T700)
or 1-7 (T701, T701C, T701D)) contains the swirl vanes
and is the forward structure of the engine. The forward
flange of the swirl frame mates with the aircraft inlet duct.

¢.  A-sump Output Shaft Assembly. The A-sump

output shaft assembly (3[fig. 1-6 (T700) or 1-7 (T701,
T701C, T701D)) is housed in the front frame (4). It
provides a housing for the no. 1 and no. 2 main bearings.
The output shaft is driven by the power turbine and supplies
power through shafting to the helicopter transmission. The
output shaft connects to the power turbine drive shaft

assembly through a splined joint.

d. Front Frame. The front frame (4,[fig. 1-6](T700)
or 1-7 (T701, T701C, T701D)) is housed in the main
frame (5) and contains the A-sump and deswirl vanes. It
supports the A-sump output shaft assembly and provides an
inner flowpath for air entering the compressor inlet.

Change 7 1-9
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1-10

1.
2
3
4
5.
6
7
8
9

. *Swirl Frame
. *A-Sump Output Shaft Assembly
. *Front Frame

. *Scroll Case

. *Compressor Stator

. *Compressor Rotor

. *Diffuser and Midframe Casing Assembly

Accessory Drive Gearbox

*Main Frame

*Parts of Cold Section Module

1156834-00-A2A

Figure 1-6. (T700) Major Engine Components (Sheet 1 of 2)
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10. % Combustion Liner

11. % Stage 1 Nozzle Assembly

12. % Stage 1 Gas Generator Turbine Rotor
13. % Gas Generator Stator

14. % Stage 2 Gas Generator Turbine Rotor
15. ® Turbine Case

16. ® Power Turbine Drive Shaft Assembly
17. ® Power Turbine Rotor Assembly

18. ® Exhaust Frame

19. ® C-Sump Housing
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Figure 1-6. (T700) Major Engine Components (Sheet 2 of 2)
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1. Accessory Drive Gearbox Assembly

2. *Swirl Frame

3. *A-Sump Output Shaft Assembly

4. *Front Frame

5. *Main Frame

6. *Scroll Case

7. *Compressor Stator Assembly

8. *Compressor Rotor

9. *Diffuser and Midframe Casing Assembly

*Parts of Cold Section Module
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Figure 1-7. (T701, T701C, T701D) Major Engine Components (Typical) (Sheet 1 of 2)
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10. % Combustion Liner

11. % Stoge 1 Nozzle Assembly

12. % Stage 1 Gas Generator Turbine Rotor
13. % Gas Generator Stator

14. % Stage 2 Gas Generator Turbine Rotor
15. ® Turbine Case

16. ® Power Turbine Drive Shaft Assembly
17. ® Power Turbine Rotor Assembly

18. ® Exhaust Frame

19. ® C-Sump Housing

% Parts of the Hot Section Module
Parts of the Power Turbine Module
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Figure 1-7. (T701, T701C, T701D) Major Engine Components (Typical) (Sheet 2 of 2)

Change 7

1-13



TM 1-2840-248-23
T.0. 2J-T700-6

AIR WITH SAND
PARTICLE SEPARATOR BLOWER

MECHANICAL DRIVE FROM GEARBOX

DISCHARGE DUCT
SCROLL DISCHARGE
TO BLOWER

COMPRESSOR INLET

CLEAN
AIR

CONTAMINATED

INLET AIR
SCROLL CASE

MAIN FRAME VANES

FRONT FRAME

SWIRL FRAME
SWIRL VANES DESWIRL VANES

1156839-00-A2A

Figure 1-8. Inlet Particle Separator Flow Diagram

1-14



e. Main Frame. The main frame (5[fig. 1-6](T700)
or 1-7 (T701, T701C, T701D)) is a one-piece casting
consisting of an outer and inner portion. The outer portion
contains the oil tank, the accessory gearbox support, the
scroll seal and support, and the forward engine mounts. The
inner portion contains the scroll vanes, the front frame
mating flange, the inlet guide vane supports, and the flange
that attaches to the compressor. The aft inner portion of the
frame forms the outer surface of the compressor inlet
flowpath. The variable inlet guide vanes are supported in
this frame. By removing a borescope plug, inlet guide vanes
and stage 1 compressor rotor blades can be inspected.

f.  Scroll Case. The scroll case (6[ fig. 1-6](T700) or
1-7 (T701, T701C, T701D)) is a fiberglass shell attached
to the aft side of the main frame. The scroll case collects
sand, dust, and other particles from the airflow and directs
them, and the particle separator blower removes them. An
opening at the 6 o'clock position provides cooling air for the
(T700, T701) ECU or (T701C, T701D) DEC and access
for foreign object removal.

g. Compressor Section. The compressor section has
five axial stages and one centrifugal stage (stage 6). The
axial stages have variable stage 1 and stage 2 vanes. The
centrifugal stage has an impeller with backswept vanes. The
compressor rotor (8,[fig. 1-6|(T700) or 1-7 (T701, T701C,
T701D)) is supported by bearings at the front and rear.
Access is obtained for borescoping the stage 5 rotor blades
and the centrifugal impeller by removing the borescope cap
or plug from port on compressor case. Stage 5 bleed air is
taken from three bleed ports on the compressor stator (7).
One port supplies air for the anti-icing bleed and start valve;
the other two ports provide customer bleed air.

h. Diffuser and Midframe Casing Assembly. The
diffuser and midframe casing assembly (9,[fig. 1-6](T700)
or 1-7 (T701, T701C, T701D)) is a matched assembly that
includes the diffuser, the diffuser case, and the midframe
assembly. The following is a description of these
components.

(1) The diffuser increases the compressor
discharge area and reduces the speed of the centrifugal
impeller airflow, causing the air pressure to increase. This
pressurized air is directed to the combustor through the
diffuser case.

(2) The diffuser case mounts on the rear flange of
the compressor stator. It directs compressor discharge air to
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the combustion chamber. A port at the 6 o'clock position on
the diffuser case serves as a drain for the combustion
chamber.

(3) The midframe assembly houses the
combustion liner and contains the B-sump. The T700
midframe has ports for attaching fuel injectors, primer
nozzles, and igniter plugs. The T701, T701C, and T701D ||
midframe has ports for attaching fuel injectors and igniter
plugs. For T700 engines, access is obtained for borescoping
the combustion liner, the fuel injectors, and the stage 1
nozzle assembly by removing the borescope plug from a
port on the midframe. For T701, T701C, and T701D |
engines, access is obtained through the igniter ports for
borescoping the combustion liner, the fuel injectors, and the
stage 1 nozzle assembly. The midframe has four service
tubes: one supplies oil to the B-sump; one scavenges oil
from the B-sump; one drains the B-sump seal pressure
cavity; and one conducts compressor discharge seal leakage
air to the turbine case. On T700 engines, the port at the
10:30 o'clock position provides compressor discharge air
(P3) to the POU and to the HMU. On T701, T701C, and
T701D engines, the port at the 10:30 o'clock position I
provides compressor discharge air (P3) to the HMU.

1-24. Hot Section Module. This module includes the
following components: combustion liner, stage 1 nozzle
assembly, stages 1 and 2 gas generator turbine rotor, and gas
generator stator. The following is a description of these
components.

a. Combustion Liner. The combustion liner (1,
is a one-piece welded assembly. Twelve fuel
injectors are installed into swirlers in the liner dome. The
swirlers break up and atomize the fuel discharged from the
injectors into the liner. The liner is cooled by a film of air on
the inner and outer walls, and by air striking the dome and
shell. This design reduces the amount of cooling air mixed
with the hot gas stream. (T701D) Thermal barrier coating I

(TBC) has been applied to the inner liner, outer liner, and
splash plate.

b. Stage 1 Nozzle Assembly. The stage 1 nozzle
assembly (2[fig. 1-9) contains 12 air-cooled nozzle
segments. The nozzle assembly directs gas flow from the
combustor discharge to the stages 1 and 2 gas generator
turbine rotor (5) and gas generator stator (3). (T701D)
TBC has been added to the stage 1 nozzle assembly. I
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Figure 1-9. Hot Section Module (Typical)
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c. Stages 1 and 2 Gas Generator Turbine Rotor.

Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

Cracks on stage 1 and stage 2 turbine disks are
critical characteristics.

The stages 1 and 2 gas generator turbine rotor (5,[fig. 1-9) is
an air-cooled rotor. Each rotor stage consists of individual
blades, a disk, and forward and aft cooling plates. The
cooling plates are attached to each disk by five bolts.
(T701D) TBC has been applied to the stage 1 turbine

rotor blades.

d. Gas Generator Stator.

Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

Cracks on the backing ring of the (T700,
T701) stage 2 turbine nozzle air seal are
critical characteristics.

The gas generator stator (3,|fig. 1-9) houses the stages 1 and
2 gas generator turbine rotor (5) and the stage 2 turbine

nozzle segments (4). The stage 2 turbine nozzle segments
are located between the stage 1 and stage 2 disks.

1-25. Power Turbine Module. This module includes
the following components: turbine case, power turbine rotor
assembly, power turbine drive shaft assembly, exhaust
frame, and C-sump housing. The following is a description
of these components.

a. Exhaust Frame. The exhaust frame (5,|fig. 1-10)

supports the C-sump housing (6). It contains the no. 5

carbon seal (12) and the no. 5 and no. 6 bearing support (9).

b. Power Turbine Rotor Assembly. The power turbine
rotor assembly (10] fig. 1-1() consists of the stage 3 and
stage 4 turbine disks (13, 8) and the stage 4 seal and turbine
nozzle (4). The rotor assembly mounts on the power turbine
drive shaft assembly (14). The no. 5 and no. 6 bearings
(11, 7) support the aft end of the drive shaft; the forward end
is supported by a splined joint from the output shaft.
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¢. Turbine Case. The turbine case (2] fig. 1-10))

houses the power turbine rotor assembly (10) and the stage
3 turbine nozzle segments (3). The thermocouple
assembly (1) is installed on the turbine case.

d. Power Turbine Drive Shaft Assembly. Output
power is delivered by the power turbine drive shaft
assembly; it extends forward through the engine to a splined
joint on the output shaft. The power turbine drive shaft
assembly is made up of a drive shaft (3,[fig. 1-11]) and
torque sensor tube (9). The torque sensor tube is secured by
a pin (1) to the front of the drive shaft (3). The rear of the
tube (9) is free and not secured to the rear of the power
turbine shaft. The torque and overspeed sensor (5) and the
Np sensor (7) contain a magnet and a wire coil which
produce an electrical pulse each time a shaft tooth (8) or a
reference tooth (6) rotates past. Because the electrical pulses
have a different relationship with changes in load, the
output torque of the engine can be measured. The greater
the load, the greater the twist in the shaft. The two sensors
(5, 7) transmit these pulses to the ECU or DEC. Paragraph
1-35 provides a more detailed description of the ECU or
DEC and the sensors (5, 7).

1-26. Accessory Section Module. This module
includes a top-mounted accessory drive gearbox and
attached components. The accessory section module is
driven by the compressor rotor through the power takeoff
bevel gear and radial drive shaft assembly.

a. Accessory Drive Gearbox. The accessory drive
gearbox (1[fig. 1-6 (T700) or 1-7 (T701, T701C,
T701D)) transmits torque from the engine starter during
starting and drives the components that mount on the
gearbox pads. The gearbox has internal passages that carry
oil and fuel. These passages minimize the number of
external hoses and tubes on the engine.

b. Components of the Accessory Section Module.
Sed figure 1-12 for T700 component locations on the
accessory section module. Sef figure 1-13 for T701,
T701C, T701D component locations on the accessory
section module. These components are described in

thru 1-36.
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Figure 1-12. (T700) Component Locations on Accessory Section Module
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1-27. Line Replaceable Units (LRU'S). The (T701C, T701D) History Counter
following is a list of major LRU’s that can be removed and (T700, T701) History Recorder
installed at AVUM. Other items such as tubes, hoses, and Ignition Leads
fittings can also be changed at AVUM. Exciter Assembly
Green Electrical Cable
Yellow Electrical Cable
Blue Electrical Cable
Electrical Components Alternator Stator
Thermocouple Assembly
Be sure that power source is disconnected Power Turbine Speed and Torque Sensor Assemblies
before working with electrical components.
Dangerous or possibly fatal voltage may be OIL SYSTEM LRU's
present. Oil Cooler

Oil and Scavenge Pump
Scavenge Screens
Oil Filter Bypass Sensor
Electrical Shock Hazard 0il F11.ter :
Electrical Chip Detector

Qil Pressure Sensor

* Persons working on line electrical systems (T700, T701C, T701D) Oil Temperature Sensor

should have proper training before doing
so. Use proper personal protective

) AIR SYSTEM LRU's
equipment.

o Anti-Icing Bleed and Start Valve
¢ Use care when applying input power and

when measuring voltage. Dangerous or
possibly fatal voltage may be present. ‘ 1-28. DESCRIPTION OF ENGINE SYSTEMS.

The engine has four basic systems: fuel, electrical, oil, and

CAUTION air. The systems and their components are described in
. . . paragraphs 1-29 thru 1-37.
Ensure that aircraft electrical power is OFF

before attempting any engine work involving 1-29. (T700) Fuel System

removal of LRUs from engine while engine is

installed in aircraft.
Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

ACCESSORY SECTION MODULE LRU's
Particle Separator Blower
Radial Drive Shaft Assembly

FUEL SYSTEM LRU's Leaks in fuel system components are critical
(T700) Primer Nozzles characteristics. No fuel leaks allowed.
Fuel Boost Pump
Hydromechanical Control Unit (HMU) NOTE
(T700) Pressurizing and Overspeed Unit (POU) . . .
(T701, T701C, T701D) Overspeed and Drain Valve The HMU is designed to be adjusted at depot
(ODV) ogly. Adjustments t.o the HMU are safety
Fuel Filter wired to prevent adjustment at AVUM and

AVIM.

Fuel Pressure Sensor

1-30. (T700) The fuel system consists of the following:

ELECTRICAL SYSTEM LRU's ) ) . .
Tgniter Plugs primer nozzles, main fuel manifold, fuel injectors, fuel start
(T700, T701) Electrical Control Unit (ECU) feed tube, fuel start manifold tube, fuel boost pump, HMU,
(T701C, T701D) Digital Electronic Control (DEC) POU, fuel filter, and fuel pressure sensor.
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1-31. (T700) The fuel system operates with the engine
electrical system to provide proper fuel flow to the engine
during starting, acceleration, deceleration, and steady-state
operation. The system maintains constant power turbine
rotor speed (Np) and provides load-sharing between
engines.

a. (T700) Fuel System Flow. (Sed fig. 1-14])

(1) Fuel enters the engine at the fuel boost pump.
It then flows through passages in the accessory drive
gearbox to the fuel filter. Filtered fuel then flows to the
HMU.

(2) Fuel from the HMU passes through an
external hose to the gearbox. From there it passes through
the oil cooler and enters the POU through passages in the
gearbox.

(3) The POU sends fuel through the fuel start
feed tube and fuel start manifold tube to the two primer
nozzles for lightoff and starting. Then fuel is sent through
the main fuel manifold to the 12 fuel injectors for starting,
for acceleration, and for all engine operation.

b. (T700) Primer Nozzles. Two primer nozzles spray
fuel into the combustion section during engine lightoff and
starting.

c. (T700) Main Fuel Manifold. The main fuel

manifold delivers fuel from the POU to the 12 fuel injectors.

d. (T700) Fuel Injectors. Twelve fuel injectors spray
fuel into the combustion section to maintain engine
operation.

e. (T700) Fuel Start Manifold Tube. The fuel start
manifold tube delivers fuel from the POU to the two primer
nozzles. The primer nozzle flow is shut off by the POU just
before the engine reaches idle speed.

f.  (T700) Fuel Boost Pump. The fuel boost pump is
an engine-mounted, suction-type pump. It is not self-
priming.

g. (T700) HMU.

(1) The HMU schedules fuel for combustion. It
contains a high-pressure pump. The HMU has an actuator
that positions the inlet guide vanes, stages 1 and 2
compressor variable vanes, and anti-icing bleed and start
valve.

TM 1-2840-248-23
T.0. 23-T700-6

(2) The HMU responds to engine inlet air
temperature (T2), to compressor discharge air pressure (P3),
and to a trim signal from the ECU to set fuel flow and
variable vane positioning.

(3) The HMU also responds to two separate
inputs from the aircraft. The HMU load demand spindle
(LDS) is connected to the aircraft collective pitch linkage.
The LDS moves when the operator selects a different
collective pitch angle. The HMU power available spindle
(PAS) is connected to the ENG POWER CONT lever in the
cockpit. It is used to start the engine, to manually set gas
generator speed from ground idle to maximum power, and
to shut down the engine.

(4) A variable electrical trim signal from the
ECU is used in the HMU to vary fuel flow, controlling
engine power. Some ECU failures can be overridden from
the cockpit by momentarily moving the ENG POWER
CONT lever into LOCKOUT and manually controlling
engine power by positioning of the lever.

(5) The engine fuel system must be primed after
an engine is installed in the aircraft or whenever the fuel
system has been opened for maintenance purposes. When
the ENG POWER CONT lever is advanced to LOCKOUT, a
valve in the HMU will open, allowing fuel flow to purge the
system of air. The aircraft fuel pump is used to pump fuel
from the aircraft fuel tanks to the HMU. When the aircraft
and engine fuel inlet system is full, fuel will flow from the
overboard drain. ENG POWER CONT lever is then moved
to OFF.

h. (T700) Pressurizing and Overspeed Unit (POU).
The POU has four functions. First, it sends some of the fuel
through the fuel start manifold tube to the primer nozzles
for lightoff; the rest of the fuel is sent through the main fuel
manifold to the fuel injectors for starting acceleration and
for engine operation. Second, it purges fuel from the primer
nozzles after lightoff. It does this by directing compressor
discharge air (P3 air) through the primer nozzles. This
prevents coking of the nozzles. Third, it uses P3 air to purge
fuel from the main fuel manifold on shutdown. This
prevents coking of the fuel injectors. Fourth, it controls Np
overspeed by cutting back engine fuel flow while overspeed
is present.

i. (T700) Fuel Filter. The main parts of the fuel filter
are: a disposable filter element, an impending bypass
indicator button, a bypass relief valve, and an actual filter
bypass sensor. The following is a description of the
operation of the fuel filter.
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Figure 1-14. (T700) Fuel System Schematic
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(1) The impending bypass indicator shows when
the fuel filter element needs changing. When the pressure
drop across the filter element increases due to a restricted
flow, a button on the indicator pops out and latches. Once
popped, the button can be reset by pushing it in. If button
stays in, operation can be continued. If button will not stay
in, filter element must be replaced.

(2) If the fuel filter has clogged, a bypass relief
valve will open and allow fuel to flow past the filter. When
the valve opens, it closes a switch in the bypass sensor. The
closed switch turns on a FUEL FLTR BYPASS caution light
in the cockpit. The bypass caution light cannot be reset until
the filter bowl and element are removed.

j- (T700) Fuel Pressure Sensor. The fuel pressure
sensor mounts on the accessory gearbox (fig. 1-12}. When
fuel pressure decreases to 8.5 +0.5 psig or less, a switch
closes and transmits a signal that lights the low fuel pressure
caution light.

1-32. (T701, T701C, T701D) Fuel System.

Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

Leaks in fuel system components are critical
characteristics. No fuel leaks allowed.

NOTE

The HMU is designed to be adjusted at depot
only. Adjustments to the HMU are safety
wired to prevent adjustment at AVUM and
AVIM.

1-33. (T701, T701C, T701D) The fuel system consists
of the overspeed and drain valve (ODV) manifold, main
fuel manifold, fuel injectors, fuel boost pump, fuel pressure
sensor, HMU, ODV, and fuel filter.

1-34. (T701, T701C, T701D) The fuel system operates
with the engine electrical system to provide proper fuel flow
to the engine during starting, acceleration, deceleration, and
steady-state operation. The system maintains constant
power turbine rotor speed (Np) and provides load-sharing
between engines.

a. (T701, T701C, T701D) Fuel System Flow.
1-15).

(1) Fuel enters the engine at the fuel boost pump.
It then flows through the passages in the accessory drive
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gearbox to the fuel filter. Filtered fuel then flows to the
hydromechanical control unit (HMU)).

(2) Fuel from the HMU passes through an
external hose to the gearbox. From there it passes through
the oil cooler and enters the overspeed and drain valve
(ODV) through passages in the gearbox.

(3) The ODV sends fuel through the ODV
manifold and the main fuel manifold to the fuel injectors for
starting, for acceleration, and for all other engine operating
conditions.

b. (T701, T701C, T701D) Main Fuel Manifold. The
main fuel manifold delivers fuel from the ODV manifold to
the 12 fuel injectors.

c. (T701,T701C, T701D) Fuel Injectors. The 12
fuel injectors spray fuel into the combustion section to
maintain engine operation.

d. (T701, T701C, T701D) Fuel Boost Pump. The
fuel boost pump is an engine-mounted, suction-type pump.
It is not self-priming.

e. (T701,T701C, T701D) HMU.

(1) The HMU schedules fuel for combustion. It
contains a high-pressure pump. The HMU has an actuator
that positions the inlet guide vanes, stages 1 and 2
compressor variable vanes, and anti-icing bleed and start
valve.

(2) The HMU responds to engine inlet air
temperature (T2), to compressor discharge air pressure (P3),
and to a trim signal from the (T701) ECU or (T701C,
T701D) DEC to set fuel flow and variable vane positioning.

(3) The HMU also responds to two separate
inputs from the aircraft. The HMU load demand spindle
(LDS) is connected to the aircraft collective pitch linkage.
The LDS moves when the operator selects a different
collective pitch angle. The HMU power available spindle
(PAS) is connected to the PWR control lever in the cockpit.
It is used to start the engine, to manually set gas generator
speed from ground idle to maximum power, and to shut
down the engine.

(4) A variable electrical trim signal from the
(T701) ECU or (T701C, T701D) DEC is used in the HMU
to vary fuel flow, controlling engine power. Some (T701)
ECU or (T701C, T701D) DEC failures can be overridden
from the cockpit by momentarily moving the PWR control
lever into LOCKOUT and manually controlling engine
power by positioning of the lever.
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Figure 1-15. (T701, T701C, T701D) Fuel System Schematic



(5) The engine fuel system must be primed after
an engine is installed in the aircraft or whenever the fuel
system has been opened for maintenance purposes. When
the PWR control lever is advanced to LOCKOUT, a valve
in the HMU will open, allowing fuel flow to purge the
system of air. The aircraft fuel pump is used to pump fuel
from the aircraft fuel tanks to the HMU. When the aircraft
and engine fuel inlet system is full, fuel will flow from the
overboard drain. PWR control lever is then moved to OFF.

f. (T701, T701C, T701D) Overspeed and Drain
Valve (ODV). The ODV has three functions. First, it sends
fuel through the main fuel manifold to the fuel injectors for
starting, for acceleration, and for engine operation. Second,
it purges the fuel injectors of fuel when the engine is shut
down. It does this by allowing compressor discharge air
(P3) to flow through the injectors. Third, it controls Np
overspeed by shutting off engine fuel flow while overspeed
is present.

g. (T701, T701C, T701D) Fuel Filter. The main
parts of the fuel filter are: a disposable filter element, an
impending bypass indicator, a bypass relief valve, and an
actual filter bypass sensor. The following is a description of
the operation of the fuel filter.

(1) The impending bypass indicator shows when
the fuel filter element needs changing. When the pressure
drop across the filter element increases due to a restricted
flow, a button on the indicator pops out and latches. Once
popped, the button cannot be reset until the filter bowl and
element are removed.

(2) If the fuel filter has clogged, a bypass relief
valve will open and allow fuel to flow past the filter. When
the valve opens, it closes a switch in the bypass sensor. The
closed switch turns on a FUEL FTR BYP caution light in
the cockpit. The bypass caution light will remain on as long
as the filter bypass valve is open. When filter differential
pressure drops below the set pressure value of the fuel filter,
the bypass valve will close and the cockpit caution light will
go off.

h. (T701, T701C, T701D) Fuel Pressure Sensor.
The fuel pressure sensor mounts on the accessory gearbox

(fig. 1-13)). When fuel pressure decrease to 8.5 £0.5 psig or
less, a switch closes and transmits a signal that lights the
low fuel pressure caution light.

1-35. Electrical System. The electrical system consists
of the following: ignition system, (T700, T701) ECU or
(T701C, T701D) DEC, (T700, T701) history recorder
(T701C, T701D) history counter, alternator, thermocouple
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assembly, power turbine rotor speed (Np) sensor and torque
and overspeed sensor assemblies, and interconnecting
electrical cable assemblies. The power sources and the
components are described below.

a. Electrical System Power Sources. These sources
include the following:

* Alternator winding no. 1, which is used for
the ignition exciter assembly

¢ Alternator winding no. 2, which is used for
the ECU or DEC and the Np overspeed
protection system

* Alternator winding no. 3, which is used for
the Ng signal in the cockpit

¢ Aircraft 115v 400Hz, which is used for the
history recorder or history counter and
backup power for the DEC and Np
overspeed protection system

¢ Aircraft 28v dc, which is used for the anti-
icing bleed and start valve, the oil filter
bypass sensor, the fuel filter bypass sensor,
the electrical chip detector, the oil pressure
sensor, the (T700, T701C, T701D) oil
temperature sensor, and the fuel pressure
Sensor.

b. Ignition System. The ignition system is a
noncontinuous, ac-powered, capacitor discharge type. It
includes two igniter plugs, two electrical ignition leads, and
an ignition exciter assembly. Power is supplied to the
ignition exciter assembly by the engine's alternator during
starting only. There is a switch in the cockpit for turning
ignition on or off. If the aircraft cable connector is
disconnected from the green electrical cable, the ignition
circuit will not operate. During starts and engine motoring,
the duty cycle of the ignition exciter assembly is 2 minutes
on, 3 minutes off, 2 minutes on, 23 minutes off. This
prevents overheating of the ignition exciter assembly.

c. (T700) ECU. The ECU is a solid-state device
mounted below the compressor case. The forward face of
the ECU protrudes into the scroll case. It is cooled by
airflow through the scroll case. There are four electrical
connectors on the rear of the ECU. They connect to other
engine control components, to aircraft systems, and to
diagnostic equipment] Figure FO-J shows the connectors
and their circuits. The functions of the four connectors and
functions of the ECU are as follows:

(1) Connector S39. This connector is used for
troubleshooting the engine or electrical control system
while the aircraft is on the ground.
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(2) Connector E1. The aircraft cable attaches to
this connector.

(3) Connector J2. This connector is for the
yellow cable and is used to carry signals between the ECU,
speed sensor, HMU, thermocouple assembly, history
recorder, and alternator.

(4) Connector J3. This connector is for the blue
cable and is used to carry signals between the torque and
overspeed sensor and the POU.

(5) Np Governing System. The power turbine
rotor speed (Np) governing system monitors the signal sent
from the Np sensor. It varies fuel flow by actuating the
torque motor in the HMU. Constant Np is governed to
within +1% of sensed Np.

(6) Turbine Gas Temperature (TGT) Limiting
System. The TGT limiting system overrides the Np
governing system and the load sharing system when TGT
reaches its limiting reference temperature. It limits fuel flow
to hold its limiting reference temperature by actuating the
torque motor in the HMU. The TGT limiting system is
accurate to within £5° C. TGT limiting system does not
prevent overtemperature caused by compressor stall during
engine starts. The ENG POWER CONT lever must be
quickly retarded to control TGT.

(7) Np Overspeed Protection System.

(@) The Np overspeed protection system
(fig._1-18) receives a power turbine speed signal from the
torque and overspeed sensor. When Np exceeds 22,200 rpm,
output from the protection system activates a solenoid in the
POU. This reduces fuel flow. When speed falls below
22,200 rpm, the solenoid closes until flow requirements are
re-established.

(b) The Np overspeed protection system
receives power from one of two independent sources: either
from the engine alternator, or, if the alternator fails, backup
power from the aircraft. Either source has enough power to
operate the system, making it independent of the Np
governing system.

(c) The Np overspeed protection system
includes two overspeed sensing circuits (A and B). Each
circuit closes a solid-state switch when Np reaches 22,200
+200 rpm. Both switches must be closed before the solenoid
in the POU is energized.

(d) Cockpit test buttons are provided for both
the A and B circuits. The test buttons permit the Np
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overspeed protection system to be checked while the engine
is running in normal power turbine speed range. In the test
mode, with both buttons pressed and held in, the Np
overspeed protection system will trip, causing cycling
(deceleration and acceleration) until the test buttons are
released. An Np overspeed protection check must not be
done during flight, because power loss will result.

(8) Load-Sharing System. In twin-engine
installations, the ECU's compare torque signals for
automatic load-sharing.

(9) Output Signal§. Figure FO-2 shows the
output signals from the ECU.

d. (T701) ECU. The ECU is a solid-state device
mounted below the compressor case. The forward face of
the ECU protrudes into the scroll case. It is cooled by
airflow through the scroll case. There are four electrical
connectors on the rear of the ECU. They connect to other
engine control components, to aircraft systems, and to
diagnostic equipment[Figure FO-2 shows the connectors
and their circuits. The functions of the four connectors and
of the ECU are as follows:

(1) Connector S39. This connector is used for
troubleshooting the engine or electrical control system
while the aircraft is on the ground.

(2) Connector E1. The test cell or aircraft cable
attaches to this connector.

(3) Connector J2. The connector is for the yellow
cable is attached. The cable carries signals between the
DEC, speed sensor, HMU, thermocouple assembly, history
counter, and alternator.

(4) Connector J3. The connector is for the blue
cable. The cable carries signals between the torque and
overspeed sensor and the ODV.

(5) Np governing system. The power turbine
rotor speed (Np) governing system compares the signal sent
from the Np sensor with the Np selected by the operator. It
varies fuel flow by actuating the torque motor in the HMU.
Constant Np is governed to within +1% of required Np.

(6) Turbine gas temperature TGT limiting
system. The TGT limiting system overrides the Np
governing system and the load-sharing system when TGT
reaches its limiting reference temperature. It limits fuel flow
to hold its limiting reference temperature by actuating the
torque motor in the HMU. TGT limiting system is accurate
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Figure 1-16. (T700) Np Overspeed Protection System
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to within £5°C. TGT limiting system does not prevent
overtemperature caused by compressor stall during engine
starts. The PWR control lever must be quickly retarded to
control TGT.

(7) Np Overspeed Protection System.

(a) The Np overspeed protection system
receives a power turbine speed signal from the
torque and overspeed sensor. When Np exceeds 25,000
+250 rpm (119.6 + 1%), output from the protection system
activates a solenoid in the ODV. This shuts off fuel flow,
causing the engine to shut down.

(b) The Np overspeed protection system
receives power from one of two independent sources: either
from the engine alternator, or, if the alternator fails, backup
power from the aircraft. Either source has enough power to
operate the system, making it independent of the Np
governing system.

(¢) The Np overspeed protection system
includes two overspeed sensing circuits (A and B). Each
circuit closes a solid-state switch when Np reaches 25,000
+250 rpm (119.6 + 1%). Both switches must be closed
before the solenoid in the ODV is energized.

(d)  Cockpit test buttons are provided for both
the A and B circuits. The test buttons permit the Np
overspeed protection system to be checked while the engine
is running in normal power turbine speed range. In the test
mode, with both buttons pressed and held in, the Np
overspeed protection system will trip. To prevent engine
shutdown, the ignition circuit must be activated during the
overspeed check. Ignition activating is made automatic
upon closing of both test circuits A and B. The ignition
circuit must remain activated for 5 seconds after opening of
circuits A and B.

(8) Load-Sharing System. In twin-engine
installations, the ECU's compare torque signals for
automatic load-sharing.

(9) Output Signal§. Figure FO-2 shows the

output signals from the ECU.

(10) (T701) Contingency Power. Contingency
power is an automatic operating condition that is limited to
2.5 minutes. It is automatically activated when the output
torque of one engine decreases to 180 foot-pounds or less.
With contingency power, the engine that is operating at
higher torque can operate at power that is higher than
maximum power. To achieve contingency power, the ECU
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works through the torque motor in the HMU to increase fuel
flow.

e. (T701C, T701D) Digital Electronic Control
(DEC). The digital electronic control (DEC) is a solid state
device mounted below the compressor casing. The forward
face of the DEC protrudes into the scroll case. The DEC
does not have an insulation blanket. It is cooled by airflow
through the scroll case. There are four electrical connectors
on the rear of the DEC. They connect to other engine
control components, to test cell systems, and to diagnostic
equipment] Figure FO-2 shows the connectors and their
circuits. The functions of the four connectors and of the
DEC are as follows:

(1) Connector S39. The connector used for
troubleshooting the engine or electrical control system
while the aircraft is on the ground.

(2) Connector E1. The aircraft cable attaches to
this connector.

(3) Connector J2. This connector is for the
yellow cable and is used to carry signals between the DEC,
speed sensor, HMU, thermocouple assembly, history
recorder, and alternator.

(4) Connector J3. This connector is for the blue
cable and is used to carry signals between the torque and
overspeed sensor and the ODV.

(5) Np Governing System. The power turbine
rotor speed (Np) governing system monitors the signal sent
from the Np sensor. It varies fuel flow by actuating the
torque motor in the HMU. Constant Np is governed to
within 1% of sensed Np.

(6) Turbine Gas Temperature (TGT) Limiting
System. The TGT limiting system overrides the Np
governing system and the load-sharing system when TGT
reaches its limiting reference temperature. It limits fuel flow
to hold its limiting reference temperature by actuating the
torque motor in the HMU. The TGT limiting system is
accurate to within £5° C.

(7) Np overspeed protection system.

(a) The Np overspeed protection system
(fig. 1-17)) receives a power turbine speed signal from the
torque and overspeed sensor. When Np exceeds 25,000
+250 rpm (119.6 + 1%), output from the protection system
activates a solenoid in the ODV. This shuts off fuel flow,
causing the engine to shut down.
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Figure 1-17. (T701, T701C, T701D) Np Overspeed Protection System
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(b) The Np overspeed protection system
receives power from one of two independent sources: either
from the engine alternator, or, if the alternator fails, backup
power from the test cell or aircraft. Either source has enough
power to operate the system, making it independent of the
Np governing system.

(c) The Np overspeed protection system
includes two overspeed sensing circuits (A and B). Each
circuit closes a solid-state switch when Np reaches 25,000
+250 rpm. Both switches must be closed before the solenoid
in the ODV is energized.

(d) Cockpit buttons are provided for both the
A and B circuits. The test buttons permit the Np overspeed
protection system to be checked while the engine is running
in normal power turbine speed range. In the test mode, with
both buttons pressed and held in, the Np overspeed
protection system will trip. To prevent engine shutdown, the
ignition circuit must be activated during the overspeed
check. Ignition activating is made automatic upon closing of
both test circuits A and B. The ignition circuit remains
activated for 5 seconds after opening circuits A and B.

(8) Load-sharing system. In twin-engine
installations, the DECs compare torque signals for
automatic load sharing.

(9) Output signalb. Figure FO-P shows the output
signals from the DEC.

(10) Contingency Power. Contingency power is
an automatic operating condition that is limited, by the pilot,
to 2.5 minutes. It is activated when the output torque of one
engine decreases to 180 foot-pounds or less. With
contingency power, the engine that is operating at higher
torque can operate at power that is higher than maximum
power.

(11) Hot start prevention (HSP). The HSP
system prevents overtemperature during engine start such as
compressor stall during engine starts. The HSP system
receives power turbine speed signal, gas generator speed
signal, and turbine gas temperature (TGT). When Np and
Ng are below their respective hot start reference, and TGT
exceeds 900°C (1652°F), an output from the HSP system
activates a solenoid in the ODV. This shuts off fuel flow and
causes the engine to shut down.

(@ The HSP system will not operate if no
aircraft 400 Hz power is provided to the DEC. During an
emergency, HSP can be disabled by pressing and holding
either one of the overspeed test buttons during the starting
sequence.
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(b) A self test of the HSP system is
performed while conducting a normal Np overspeed
protection system test. In the event of an HSP system
failure, a fault code will be displayed on the engine torque
indicator. Refer to[fable 1-2] for fault code.

(12) Fault Indication. The DEC contains signal
validation for selected input signals within the electrical
control system. Signals are continuously validated when the
engine is operating at flight idle and above. If a failure has
occurred on a signal, the failed component or related circuit
will be identified by a pre-selected fault code[(table 1-2). It
is possible to have more than one fault detected. Each code
should be treated as an individual fault. It should be noted
that the signal validation does not recognize aircraft
instrument failure.

(@) Fault codes will be displayed on the
engine torque indicator starting with the lowest code for 4
seconds on, 2 seconds off, rotating through all codes and
then repeating the cycle. The fault codes will not be
displayed on the engine torque indicator until all of the
following conditions are met:

* Ng speed is less than 20%.
* Np speed is less than 35%.
* Other engine is shutdown.
¢ Aircraft 400 Hz power is available.

(b)  The fault codes can be suppressed by
depressing either one of the engine overspeed test buttons.
The fault codes can also be recalled by again depressing
either one of the overspeed test buttons. Any fault code that
appeared on the engine torque indicator should be recorded
on form 2408-13. Refer to[fable 1-13|for the appropriate
troubleshooting procedure. If the problem has been
corrected, the fault code will be cleared. To verify the fixes
following corrective action, it is required to operate the
engine at flight idle. If the problem has not been corrected,
the fault code will again flash on the engine torque indicator
when the above conditions are met.

f. (T700, T701) History Recorder. The history
recorder [(Tig. I-18) mounts at the 2 o'clock position on the
swirl frame. Signals are sent to the history recorder by the
ECU. The recorder displays two readouts of low cycle
fatigue (LCF) events, a time-temperature index, and engine
operating hours. These readouts cannot be reset to zero.
Screws under the display windows hold the indicators in
place. They are not adjustment or reset screws.
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Table 1-2. Digital Electronic Control (DEC) Signal Validation-Fault Codes

Engine Torque

Indicator
Signal Failed (+ 3% Tolerance)
DE . 15%
Np Demand Channel . . .. ... . 25%
Load Share Channel . ... ... ... 35%
TGT Channel. . .. 45%
AREINATOr POWET . . . o e e 55%
NG Channel . ... 65%
NP Channel . ... 75%
Torque and Overspeed Channel. . . ... ... i e e 85%
Hot Start Prevention Channel . ... . 95%
AIrcraft 400HZ POWET . . . ... 105%
Collective Channel . . ... .. 115%
(Black Hawk) Nr Rotor Speed . . . ... o 125%

NOTE

* Refer to[fable I-T3 for aircraft symptom index and troubleshooting procedure.
* Refer to[table T-45For METS/FEDS/CETS symptom index and troubleshooting procedure.

NOTE reduced level of mechanical stress associated with a
narrower Ng range. It can display up to 99,999 high-
Silicone lubricant may be visible in the temperature stress events. When Ng exceeds 95%, a count is
windows of the history recorder. This is made on the indicator. The indicator will not make an
normal. additional count until Ng drops below 86% and then

increases to exceed 95% again.
(1) LCF 1 Indicator (1[fig. 1-18). This indicator

displays the actual number of times engine parts experience (3) Time-Temperature Index Indicator (3). This

a critical level of mechanical stress associated with Ng from indicator displays numbers up to 99,999. The index counter

shutdown to above 95% and from 95% to shutdown. It can advances when TGT reaches approximately 90% of the

display up to 99,999 mechanical stress events. When engine maximum continuous power value (775°C). The number of

exceeds 95% gas generator turbine rotor speed (Ng), a count index counts is a function of time and temperature. It

is made on the indicator. The indicator will not make an advances faster as temperature increases.

additional count until Ng drops below 40% and then

increases to exceed 95% again. (4) Hours Indicator (4). This indicator displays

actual running time up to 9999 hours. Running time is not

(2) LCF 2 Indicator (2). This indicator displays accumulated until Ng exceeds 50%. The counter stops when

the actual number of times engine parts experience a Ng drops below 40% (below ground idle).
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Figure 1-18. History Recorder or History Counter
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g. (T701C, T701D) History Counter. The history
counter mounts at the 2 o'clock position on the swirl frame.
Signals are sent to the history counter by the DEC. The
counter displays two readouts of low cycle fatigue (LCF)
events, a time-temperature index, and engine operating
hours. These readouts cannot be reset to zero. Screws under
the display windows hold the indicators in place. They are
not adjustment or reset screws.

NOTE

Silicone lubricant may be visible in the
windows of the history counter. This is
normal.

(1) Low cycle fatigue 1 indicator (1). This
indicator displays the actual number of times engine parts
experience a level of mechanical stress associated with Ng
from shutdown to above 95% and from 95% to shutdown. It
can display up to 99,999 mechanical stress events. When
engine speed exceeds 95% Ng, a count is made on the
indicator. The indicator will not make an additional count
until Ng drops below 40% and then increases to exceed
95%.

(2) Low cycle fatigue 2 indicator (2). This
indicator displays the actual number of times engine parts
experience a reduced level of mechanical stress associated
with a narrower Ng range. It can display up to 99,999 high-
temperature stress events. When Ng exceeds 95%, a count
is made on the indicator. The indicator will not make an
additional count until Ng drops below 86% and then
increases to exceed 95%.

(3) Time-temperature index indicator (3). This
indicator displays numbers up to 99,999. The index counter
advances when T4.5 reaches approximately 90% of the
maximum continuous power value (775°C). The number of
index counts is a function of time and temperature. It
advances faster as temperature increases.

(4) Hours indicator (4). This indicator displays
actual running time up to 99,999 hours. Running time is not
accumulated until Ng exceeds 60%. The counter stops when
Ng drops below 55% (below ground idle).

(5) In addition to the four history counts
displayed by the history counter, the DEC internally tracks
several other key indicators on engine history. These can be
accessed by the S39 test connector and include:

* Cumulative time at temperature

* Four cycle counts for more precise measure
of LCF

TM 1-2840-248-23
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* HPT bucket stress rupture life (two)
* Number of starts
* Max. T4.5, Ng, Np per flight

* Time spent above exceedence values of
T4.5 per flight

h. Alternator. The alternator consists of a rotor and a
stator. The alternator rotor has a set of permanent magnets
and mounts on a shaft extending from the accessory
gearbox. The alternator stator encloses the rotor and mounts
on the front of the accessory gearbox. The alternator has
three separate windings. These windings supply power to
the (T700, T701) ECU or (T701C, T701D) DEC and Np ||
overspeed protection system and to the ignition exciter
assembly. The alternator also supplies an Ng signal to an
indicator in the cockpit.

i. Thermocouple Assembly. The thermocouple
assembly [(fig. 1-19) is a seven-probe harness with KP-KN
junctions. Resistance checks for open or grounded circuits
can be made through the S39 connector, using the
ECU/DEC circuit continuity switch box. The temperature of
the gases is measured at the power turbine inlet. From there
a signal is sent to the TGT limiting system in the ECU/DEC.
The ECU/DEC relays the signal to a TGT indicator in the
cockpit and to the history recorder/history counter.

j-  Np Sensor and Torque and Overspeed Sensor.
These are identical and interchangeable sensors which sense
power turbine speed and torque. The sensors are located in
the exhaust frame. The Np sensor extends through the strut
at the 10:30 o'clock position, and the torque and overspeed
sensor extends through the strut at the 1:30 o'clock position.
The sensors send pulses generated by teeth on the power
turbine drive shaft.

(1) Np Sensor. The Np sensor sends a pulsed
signal to the ECU or DEC where it is computed into a speed
signal. This signal is used by the Np governing system for
basic power turbine speed control. The ECU or DEC also
relays the signal to the Np indicator in the cockpit.

(2) Torque and Overspeed Sensor. The torque
and overspeed sensor sends a pulsed signal to the ECU or
DEC where it is computed to a torque signal and a speed
signal. The speed signal is used by the Np overspeed
protection system. The torque signal is relayed by the ECU
or DEC to an indicator in the cockpit. In twin-engine
aircraft, the torque signals are relayed between the ECUs or
DECs of both engines for load sharing.
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Figure 1-19. Turbine Gas Temperature Electrical Schematic
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k. Interconnecting Electrical Cable Assemblies. The
interconnecting electrical cables are color-coded yellow,
blue, and green to aid the mechanic in identifying electrical
connectors when performing maintenance or
troubleshooting.

(1) Yellow Electrical Cable. The yellow
electrical cable is completely confined on the engine with
no aircraft connections. It provides wiring for operating the
engine ignition system, for powering and transferring
signals from the ECU or DEC to the history recorder, or
history counter for providing TGT and Ng signals to the
ECU or DEC, and for transferring control signals from the
ECU or DEC to the HMU.

(2) (T700) Blue Electrical Cable. The blue
electrical cable is also confined to the engine without any
aircraft interface. It transfers a signal to the ECU or DEC for
torque and Np overspeed determination and transfers the
actuation signal from the ECU or DEC to the POU for
reducing fuel flow when a power turbine overspeed occurs.

(3) (T701, T701C, T701D) Blue Electrical
Cable. The blue electrical cable is also confined to the
engine without any aircraft interface. It transfers a signal to
the ECU or DEC for torque and Np overspeed
determination and transfers the actuation signal from the
ECU or DEC to the overspeed and drain valve for reducing
fuel flow when a power turbine overspeed occurs.

(4) (T700, T701C, T701D) Green Electrical
Cable. The green electrical cable connects to the E3
electrical connector and conducts instrumentation signals
for Ng, fuel filter bypass indication, oil filter bypass
indication, engine chip detector signal, oil temperature and
pressure signal, anti-icing valve position indication, and
provides the wiring for turning on the engine ignition
system.

(5) (T701) Green Electrical Cable. The green
electrical cable connects to the E3 electrical connector and
conducts instrumentation signals for Ng, fuel filter bypass
indication, oil filter bypass indication, engine chip detector
signal, oil pressure signal, anti-icing valve position
indication, and provides the wiring for turning on the engine
ignition system.

1-36. Oil System. The oil system consists of the
following: oil cooler, oil and scavenge pump, scavenge
screens, oil filter bypass sensor, oil filter, oil cooler bypass
relief valve, cold-oil relief valve, electrical chip detector, oil
pressure sensor, (T700, T701C, T701D) oil temperature
sensor, and oil tank.
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a.  Oil System Flow. (Se¢ fig. 1-20]|(T700) or 1-21
(T701) or 1-22 (T701C, T701D)).

(1) Oil flow is drawn from the tank to the oil and
scavenge pump. From the pump, pressurized oil flows
through the oil filter and into passages in the accessory
gearbox. Inside the gearbox, the flow divides and flows to
the A-, B-, and C-sumps and to the gearbox.

(2) Oil enters the A-sump through the strut at the
3 o'clock position on the swirl frame. The A-sump forward
and aft scavenge lines are housed in the struts at the 10 and
2 o'clock positions on the swirl frame. Oil is supplied to and
scavenged from the A-sump entirely through these internal
lines.

(3) Oilis supplied to and scavenged from the
B- and C-sumps through the oil manifold assembly, which
connects to the rear of the gearbox. Oil flow passes from the
oil manifold assembly through the oil supply tubes and the
B-sump check valve. It enters the B-sump through a tube in
the strut at the 1 o'clock position on the midframe. Oil is
scavenged from the B-sump through a tube in the strut at the
9 o'clock position on the midframe.

(4) Oil flows to the C-sump from the oil
manifold assembly through the C-sump oil supply tube.
This tube is located in the strut at the 7:30 o'clock position
on the exhaust frame. Oil is scavenged from the C-sump
through the C-sump forward scavenge tube (2 o'clock
position), aft scavenge tube (10 o'clock position), and
through the seal pressure and scavenge tube assembly (4:30
o'clock position) which are located in the struts on the
exhaust frame.

(5) Ifthe oil system fails, the bearings will be
lubricated by an oil mist from the emergency oil system
[fig. 1-23). Small internal oil reservoirs in the A- and
B-sumps are kept full during normal operation. Oil from
these reservoirs passes through the primary oil nozzles and
the oil mist nozzle to lubricate the bearings. When oil
pressure is lost, the oil mist nozzles continue to supply oil
from the reservoirs to the bearings in the A- and B-sumps.
The emergency oil system is intended to maximize the time
an engine can operate at reduced power conditions with
partial loss of oil [ Figure 1-24 is a diagram of the engine

main bearings and sumps.

(6) Scavenge oil from the oil and scavenge pump
flows through the electrical chip detector. Then it flows
through the oil cooler and into the main frame. Scavenge oil
enters a manifold at the top of the main frame. It then flows
through the scroll vanes and into the oil tank.
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b. Oil Cooler.

Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

Leaks in fuel system components are critical
characteristics. No fuel leaks allowed.

The oil cooler mounts on the front of the accessory gearbox
[fig. 1-12](T700) or 1-13 (T701, T701C, T701D)). It
transfers heat from the oil to the fuel. It is a tube-in-shell
heat exchanger.

c. Oil and Scavenge Pump. The oil and scavenge
pump [fig. 1-25|(T700) or 1-26 (T701, T701C, T701D)) s
housed in the forward side of the accessory gearbox. It is a
seven-element, gerotor-type pump. The gerotor elements
are arranged in tandem on the common drive shaft. The
drive shaft bearings separate the high-pressure supply
element and the B-sump high-pressure scavenge element
from the other scavenge elements.

d. Scavenge Screens. Six scavenge screens are
located on the front of the accessory gearbox (fig. 1-12
(T700) or 1-13 (T701, T701C, T701D)). They collect
particles before they enter the scavenge sections of the oil
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and scavenge pump. These screens prevent damage to the
pump. The six screens are individually labeled to show
which sump the particles came from.

e. Oil Filter Bypass Sensor. The oil filter bypass
sensor mounts on the front of the accessory gearbox
(T700) or 1-13 (T701, T701C, T701D)). The
sensor has a switch that closes and completes a circuit to an
oil filter bypass caution light when oil pressure is too high.
When the caution light is on, oil is bypassing the filter.
However, during engine starting with oil temperature below
the normal operating range, the pressure drop, across the
filter element, can be high enough to close the switch. In
this situation, the caution light will remain on until the oil
warms up and oil pressure decreases. If the filter element
needs changing, the caution light will remain on after
engine oil temperature stabilizes. The switch in the bypass
sensor doesn't latch and will open, turning off the caution
light, when the engine is shut down.

f. Oil Filter. The oil filter consists of a bowl with an
impending bypass indicator, a throw away filter element,
and a bypass valve assembly. The bowl threads into the
forward side of the accessory gearbox. The bypass valve
assembly threads into the accessory gearbox and supports
the aft end of the filter element.
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(1) Impending Bypass Indicator. If the
impending bypass indicator button pops, it means that the
filter element is dirty and that it needs to be replaced. Once
the button has popped, it cannot be reset until the bowl and
the element are removed. If oil is cold during engine
starting, pressure is high enough to cause oil to be bypassed.
A thermal lockout prevents the button from popping when
oil temperature is below 100° F (38° C).

(2) Bypass Valve Assembly. The bypass valve
assembly opens when oil pressure is too high. This means
that filter element is dirty or that the oil is still cold. If the
valve assembly opens because of cold oil, it will close when
the oil warms to 100° F (38° C) and when pressure
decreases.

g. Oil Cooler Bypass Relief Valve. The oil cooler
bypass relief valve mounts on the front of the accessory
gearbox [fig. 1-12](T700) or 1-13 (T701, T701C,
T701D)). It dumps scavenged oil directly into the oil tank if
the oil cooler becomes clogged. During cold starts, the
valve dumps part of the oil flow into the oil tank until oil
warms up and until pressure drop across the oil cooler is
reduced.

h. Cold-Oil Relief Valve. The cold-oil relief valve
mounts on the front of the accessory gearbox
(T700) or 1-13 (T701, T701C, T701D)), downstream of
the oil filter. It protects the oil supply system from excessive
pressure. During cold starts, the valve opens and discharges
excess oil to the gearbox. The oil discharged to the gearbox
is churned in the gears to assist in reducing warmup time.

i. Electrical Chip Detector. The electrical chip
detector [(fig. 1-27) mounts on the front of the accessory
gearbox and is a part of the scavenge oil return system to the
tank. It has an outer shell with an internal magnet, an
electrical connector, and a removable screen. The magnet
attracts magnetic particles to the detector. When these
particles bridge the gap between the magnet and outer shell,
they complete a circuit which turns on an engine chip
detector caution light in the cockpit.

j. (T700) Oil Pressure Sensor. The oil pressure sensor
mounts on the front of the accessory gearbox (fig. 1-12).
The sensor measures the pressure of oil circulating within
the engine and transmits a voltage indication to the engine
oil pressure indicator.

k. (T701, T701C, T701D) Oil Pressure Sensor. The
oil pressure sensor mounts on the front of the accessory
gearbox [fig. 1-13)). The sensor measures oil supply
pressure, minus B-sump scavenge pressure, circulating
within the engine. The sensor then transmits a voltage
indication to the ENG OIL PSI x 10 indicator.
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1. (T700, T701C, T701D) Oil Temperature Sensor.
The oil temperature sensor mounts on the front of the
accessory gearbox (T700) or 1-13 (T701C,
T701D)). The sensor senses temperature and transmits
engine oil temperature signals to the engine temperature
indicator (if installed).

m. Qil Tank. The oil tank (fig. 1-2B) is an internal
part of the main frame. The oil tank holds 7 quarts of oil.
The tank has a gravity fill port (5) at the 2 o'clock position
on the main frame. It also has an oil drain plug (4) and a
main frame oil strainer (3) at the 6 o'clock position on the
main frame. The oil strainer keeps large debris from
entering the oil and scavenge pump inlet. Oil level
indicators (2) have ADD and FULL lines which permit an
easy check of oil level. Transfer sleeves (1) allow oil to pass
between the main frame and accessory gearbox without
external leakage.

1-37. Air System (See_figure FO-1l). The air system

provides the following:

* Turbine and combustor cooling air

* (T700) Compressor discharge air (P3 air)
to HMU and to POU

e (T701, T701C, T701D) Compressor
discharge air (P3 air) to HMU

* Aircraft bleed air

* Anti-icing bleed and start valve air

* Seal pressurization and power turbine
balance piston air

* Sump venting

* Engine inlet air to T2 sensor of HMU

a. Turbine and Combustor Cooling Air. Diffuser
discharge air cools the stage 1 nozzle and shrouds. Stage 2
nozzle segments and shrouds are cooled with compressor
impeller tip bleed air, routed through three internal tubes in
the midframe casing. Cooling plates on the gas generator
turbine rotor assembly direct cooling air through the rotor
blades. Inner balance piston leakage air flows under the
turbine disks. This air cools and dilutes hot gas from the
turbine flow path. The airflow re-enters the flow path
through the baffle seal at the stage 3 turbine inlet. Stage 3
shrouds are cooled by compressor discharge seal leakage air
piped externally from the midframe.

b. (T700) Compressor Discharge Air (P3 Air). P3 air
is supplied to the HMU for use in setting the flow of fuel to
the engine. Also, P3 air is supplied to the POU for purging
the fuel manifolds and nozzles. This P3 air comes from a
pressure tap at the 10:30 o'clock position on the midframe.
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c. (T701, T701C, T701D) Compressor Discharge
Air (P3 Air). P3 air is supplied to the HMU for use in
setting the flow of fuel to the engine. This P3 air comes
from a pressure tap at the 11 o'clock position on the
midframe.

d. Aircraft Bleed Air. Two bleed air ducts at the 3 and
9 o'clock positions at the rear of the compressor stator case
supply the aircraft with compressor bleed air.

e. (Eaton) Anti-Icing Bleed and Start Valve Air. The
anti-icing system prevents ice from forming in the flow path
of the engine inlet. The valve also bleeds air from the
compressor during engine starting. This reduces back
pressure on the axial compressor at lower speeds and
prevents compressor stall.

(1) Anti-icing takes place in two ways. Hot axial
compressor discharge bleed air flows through the swirl
vanes and inlet guide vanes (IGV) [fig. 1-29). This is
suplemented by hot scavenge oil which flows through the
internal passages in the scroll vanes.

(2) Anti-icing air is controlled by a solenoid
valve operated by a switch in the cockpit. When
the switch is off, electrical power is on to the solenoid valve.
With electrical power on, the solenoid valve closes the vent.
This pressurizes the pneumatic servo and closes the
metering valve, stopping anti-icing airflow. (See

[figure 1-30], view 1.) When the switch in the cockpit is on,
electrical power to the solenoid valve is off. When the
engine is operating at or above 87% NG, with electrical
power off, the solenoid valve opens the vent. This stops the
pressure on the pneumatic servo and opens the metering
valve, allowing anti-icing air to flow. (Sed figure 1-30]

view 2.)

(3) During engine starting and low power
operation below 87% NG (depending on compressor inlet
temperature (T0))bleeding of air from the compressor is
controlled by a camplate in the anti-icing bleed
and start valve. The variable geomery (VG) linkage
actuating shaft, controlled by the HMU actuator, positions
the cam plate in the down position. This holds the metering
valve open. However, as engine power is increased, the
valve will close if the cockpit anti-icing switch is off. If the
switch is on, as engine power is increased, the valve will
stay open, continuing airflow for engine anti-icing. This
assures that the compressor flow path will have anti-icing
protection at low engine speeds.
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(4) The sensing switch in the anti-icing bleed and
start valve completes a circuit to a light in the cockpit. The
light indicates when the valve is open for anti-icing or for

start bleed during starts up to limits given in|figure 1-118

f. (AlliedSignal) Anti-Icing Bleed and Start Valve
(AI/SBV) Air. The anti-icing system prevents ice from
forming in the flow path of the engine inlet. The valve also
bleeds air from the compressor during engine starting. This
reduces back-pressure on the axial compressor at lower
speeds and prevents compressor stall.

(1) Anti-icing takes place in two ways. Hot axial
compressor discharge bleed air flows through the swirl
vanes and inlet guide vanes (IGV) (fig. 1-29). This is
supplemented by hot scavenge oil which flows through the
internal passages in the scroll vanes.

(2) Anti-icing air is controlled by a solenoid
valve located in the AI/SBYV, operated by a switch in the
cockpit. When the switch is off, electrical power is on to the
solenoid valve. With electrical power on, the solenoid valve
closes allowing chamber “A” [fig. 1-31.1]) to pressurize,
keeping the actuator piston in the closed position and
stopping secondary metered anti-icing airflow. A down-
stream facing probe provides clean air to the solenoid and
chamber “A”. When the cockpit switch is on, electrical
power to the solenoid is off. With electrical power off, the
solenoid valve opens to vent and allows chamber “A”
pressure to bleed to ambient. The secondary
metered pressure in chamber “B”, acting on the actuator
piston annular area, strokes the actuator open allowing anti-
icing air to flow. With the actuator piston in the open
position, anti-ice flow plus starting bleed flow, which is
established by the mechanical input position, is routed to the
discharge ports, providing additional solenoid controlled
anti-ice mode flow. An electrical position switch provides
an indication of piston position to the airframe cockpit.

(3) During engine starting and low-power
operation, bleed air is mechanically controlled by the
position of the metering sleeve in the AI/SBV [fig. 1-31.3|or

fig. 1-31.4). The variable geometry crankshaft, controlled
by the HMU actuator, positions the metering sleeve in the

down position to provide maximum bleed. As engine power
is increased, the valve will close as the mechanical input
shaft and metering sleeve is pulled toward the up position
thereby reducing air flow through the valve. With anti-ice

off (fig. 1-31.3), the valve will close at approximately 87%
to prevent further bleed.



(4) Anti-icing air is discharge through two ports
in the AI/SBV. Air is ducted via external piping and internal
passages to heat the swirl frame vanes and front frame
splitter nose. The air discharges from the splitter nose into
the inlet particle separator airflow, and from the swirl vanes
into the engine inlet. Air is also piped to a manifold, formed
by the mainframe assembly, where it enters each IGV
through holes provided in the vane spindles. The air flows
through the hollow IGVs and discharges into the engine
airflow via trailing edge vane slots.

(5) The sensing switch in the anti-icing bleed and
start valve completes a circuit to a light in the cockpit. The
light indicates when the valve is open for anti-icing or for

start bleed during starts up to limits given in|figure 1-118

g. Seal Pressurization. Seal pressurization limits oil
loss from the sumps by controlling the airflow into them.
Pressurization also keeps hot gases, dust, and moisture out
of the sumps by providing a high-pressure air barrier to
inward airflow.

(1) Air for pressurizing the A- and B-sump seals
is bled from stage 4 on the compressor rotor. Bleed air
enters the rotor through curvic coupling teeth aft of the
stage 4 rotor blades. Once inside the rotor, the flow divides,
flowing both forward and aft.
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(2) Air flows forward in the compressor rotor to
the A-sump aft labyrinth seals. It enters the space between
the seals through holes in the stage 1 blade-disk. A small
amount of air from this space pressurizes the no. 1 carbon
seal and the oil mist nozzle. Some air enters the A-sump
through the no. 1 carbon seal, and some returns to the
compressor inlet through the no. 3 labyrinth seal.

(3) The air that flows aft goes to the B-sump
forward labyrinth seals. It enters the forward space between
the seals through holes in the compressor rear shaft. The air
then flows to the aft space between the seals through an
internal passage. A small amount of air flows into the
B-sump to prevent oil loss. The remaining air cools the
sump and keeps hot leakage air from entering. Air leaks out
of the forward space between the seals to join compressor
discharge seal leakage air. This air flows out through the
strut at the 5 o'clock position on the midframe and then aft
to the turbine case, where it cools the stage 3 shrouds.

(4) Stage 4 bleed air also pressurizes the no. 5
carbon seal and the power turbine balance piston seal in the
C-sump. It is piped externally from the 5 o'clock position on
the compressor stator to the 4:30 o'clock position on the
exhaust frame. This pressure causes a forward force on the
rotor area to reduce some of the thrust load on the no. 6
bearing.
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Figure 1-29. Anti-Icing Airflow Schematic
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Figure 1-30. (Eaton Configuration) Anti-Icing Bleed and Start Valve (At or Above 87% Ng)
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h. Sump Venting. Air from the sump is vented
through holes in the shafts. The air leaves the engine
through a common outlet in the C-sump cover. This venting
process (called centerventing) provides a way to separate oil
from the vent air by the rotary motion of the high-speed
shafts.

(1)  A-sump air flows aft between the compressor
forward shaft and the power turbine drive shaft. From there
it flows through holes in the power turbine drive shaft and
then forward into the torque reference shaft. This path
captures oil vapor and pumps it back into the C-sump. From
there the air flows aft and vents out through the C-sump
cover.

(2) B-sump air flows through holes in the
compressor discharge seal and enters the intershaft space
through large holes in the compressor rear shaft. This flow
path lowers air pressure and increases the force of the
centrifugal field. Air venting from the B-sump flows
forward in the intershaft space to pressurize the intershaft
seal at the A-sump. Some of this venting air flows aft in the
intershaft space and joins the leakage flow from the inner
balance piston seal.

(3) C-sump air vents forward through the aft end
of the power turbine drive shaft. Then it flows into a
standpipe connected to the C-sump cover. A small dam in
the torque reference shaft traps any oil remaining in the vent
air. The trapped oil returns to the C-sump through small
weep holes. Oil mist-free air from an opening in the C-sump
cover blows overboard into the engine exhaust.

i. Engine Inlet Air to T2 Sensor of HMU. Engine
inlet air from the swirl frame flows through tubes to the T2
sensor. From the sensor, air flows back into the engine at the
compressor inlet. Sef figure 1-32 for a view of T2 sensor
airflow.

1-38. Variable Geometry Linkage System. The VG
linkage system includes: the IGV's in the main frame, the
stage 1 and stage 2 compressor variable vanes, three
actuating rings (one for each stage), the vane actuator levers,
which connect the individual vanes to their actuating rings,
and an actuating shaft.

a. The three actuating rings, the vane levers, and the
vanes are actuated and synchronized by the actuating shaft.
The actuating shaft also opens and closes the anti-icing
bleed and start valve. The VG actuator, in the HMU,
positions the actuating shaft.

b. The actuator is positioned by a servo-system
contained in the HMU. The servo-system responds to Ng,
T2, and the physical position of the actuating shaft.

1-39. Engine Internal Washing System. The engine
wash manifold is an internal part of the swirl frame. It has a
series of jets aimed at the compressor inlet area. The wash
manifold fitting is located at the 7 o'clock position on the
swirl frame.

1-40. AUTHORIZED EQUIPMENT
CONFIGURATION CHANGES.

Authorized equipment configuration changes are listed in

[table 1-3]

Table 1-3. Authorized Equipment Configuration Changes

Part or Model

Change No. to be
Document Modified Description
NONE AUTHORIZED
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| 1-41. (T700) EQUIPMENT DATA.

Equipment data for T700-GE-700 engines is listed in

[table 1-4]
Table 1-4. (T700) Equipment Data
Item Engine Characteristics/Data Metric Equivalent
Manufacturer GE Aircraft Engines - Lynn -
Model T700-GE-700 -
Type of Engine Turboshaft -

| Intermediate Rated Power (IRP)

Type of Compressor

Number of Compressor Stages
Variable Geometry

Type of Combustion Chamber
Gas Generator Turbine Stages

Power Turbine Stages

Direction of Engine Rotation (both gas
generator and power turbine rotors)

Engine Weight (Dry)
Engine Length
Max Engine Diameter
Fuel:

Primary

Alternate

1-54 Change 2

1622 shaft horsepower (SHP) at sea level,
standard day conditions at 20,900 rpm Np

Combined axial/centrifugal

6 stages (5 axial, and 1 centrifugal)

Inlet guide vanes, stage 1 and 2 stator vanes
Single annular chamber with axial flow

2

2

Clockwise (aft looking forward)

437 Ibs max
47 in.

25in.

JP-4 (MIL-T-5624), NATO Code F-40, or JET B

JP-5 (MIL-T-5624), or JP-8 (MIL-T-83133),

NATO Code F-44, or NATO Code F-34, JET A, or

JET A-1

198 kg
119cm

63 cm
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Table 1-4. (T700) Equipment Data (Cont)
Item Engine Characteristics/Data Metric Equivalent
Lubricating Oil:
Primary MIL-PRF-23699, NATO Code 0-156, or Type II —
Alternate MIL-PRF-7808, NATO Code 0-148, or Type | -
Aircraft Electrical Power Requirements:
History recorder and Np overspeed 40w, 115v, 400 Hz -
protection
Anti-icing bleed and start valve, fuel filter 1 amp, 28 vdc maximum. -
bypass indication, oil filter bypass indication,
electrical chip detector, oil pressure sensor,
oil temperature sensor, and fuel pressure
Sensor.
1-42. (T701, T701C, T701D)
EQUIPMENT DATA.
Equipment data for T700-GE-701, T700-GE-701C, and
T700-GE-701D engines is listed inf table 1-5
Table 1-5. (T701, T701C, T701D) Equipment Data
ltem Engine Characteristics/Data Metric Equivalent
Manufacturer GE Aircraft Engines - Lynn -
Models T700-GE-701, T700-GE-701C, and -

T700-GE-701D
Type of Engine Turboshaft -
Intermediate Rated Power (IRP) (T701) 1690, or (T701C, T701D) 1800 Shaft

horsepower (SHP) at sea level, standard day
conditions at 20,900 rpm Np

Type of Compressor Combined axial/centrifugal -
Number of Compressor Stages 6 stages (5 axial, and 1 centrifugal) —
Variable Geometry Inlet guide vanes, stage 1 and 2 stator vanes -
Type of Combustion Chamber Single annular chamber with axial flow -
Gas Generator Turbine Stages 2 -
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Table 1-5. (T701, T701C, T701D) Equipment Data (Cont)

Item

Engine Characteristics/Data

Metric Equivalent

Power Turbine Stages

Direction of Engine Rotation (both gas
generator and power turbine rotors)

Engine Weight (Dry)

Engine Length

Max Engine
Fuel:

Primary

Alternate

Lubricating

Primary

Alternate

Aircraft Electrical Power Requirements

History recorder or History Counter and Np
overspeed protection

Digital Electronic Control

Anti-icing bleed and start valve, fuel filter
bypass indication, oil filter bypass indication,
electrical chip detector, oil pressure sensor,
and fuel pressure sensor

Diameter

Oil:

2

Clockwise (aft looking forward)

(T701) 437 1bs max
(T701C, T701D) 456 lbs max

46.12 in.

25 in.

JP-4 (MIL-DTL-5624), NATO Code F-40, or JET
B

JP-5 (MIL-DTL-5624), or JP-8 (MIL-DTL-
83133), NATO Code F-44, or NATO Code F-34,
JET A, or JET A-1

MIL-PRF-23699, NATO Code 0-156, or Type II

MIL-PRF-7808, NATO Code 0-148, or Type I

40w, 115v, 400 Hz

100w, 115v, 400hz

1 amp, 28v dc maximum

198 kg
207 kg

117 cm

63 cm
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Section lll. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND
DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

1-43. COMMON TOOLS AND EQUIPMENT.‘

For authorized common tools and equipment, refer to the
Modified Table of Organization and Equipment (MTOE)

applicable to your unit.

Data peculiar to engine models T700-GE-700,
] T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

NOTE

Data common to all engine models is not
identified.

T700-GE-701C and T700-GE-701D engine
model data unique to the Apache helicopter
will be designated AH-64A.
T700-GE-701C and T700-GE-701D engine
model data unique to the Black Hawk
helicopter will be designated UH-60L.

Engine Model Identification
T700-GE-700 (T700)

T700-GE-701 (T701)

T700-GE-701C (T701C)
T700-GE-701D (T701D) I

T700-GE-700 and T700-GE-701 (T700, T701)
T700-GE-700 and T700-GE-701C  (T700, T701C)
T700-GE-701C and T700-GE-701D (T701C, T701D) |
T700-GE-701 and T700-GE-701C  (T701, T701C)
T700-GE-701, T700-GE-701C and (T701, T701C,
T700-GE-701D T701D) I

1-44. SPECIAL TOOLS, TMDE, AND SUPPORT
EQUIPMENT.

Table 1-6|lists special tools and support equipment.
Table 1-7 lists test, measurement, and diagnostic equipment
(TMDE).

Table 1-6. Special Tools and Support Equipment

Figure Nomenclature Part Number
1-75 Wash Unit, Universal 21C2438G01

1-39 Adapter, Maintenance Stand 21C7071G01
1-34}]1-35 Sling, Lifting 21C7081G02
1-371)1-38 Adapter, Engine Transportation 21C7082G02

6-11 Adapter, Plug 21C7086P01

2-27 Guide, No. 1 Carbon Seal Assembly 21C7109G01/G02
- Support, Dummy Compressor Casing Bar 21C7112G01
Puller, Carbon Seal, Axis-G 21C7239G01/G02
(T701, T701C, T701D) Adapter, Gas Generator Rotor/Midframe  21C7247G01 |

Lock/Support

[4-7] Container, Power Turbine Module Shipping and Storage 21C7300G01
IE]IEI Container, Accessory Section Module Shipping and Storage 21C7301G01
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Table 1-6. Special Tools and Support Equipment (Cont)

Figure Nomenclature Part Number

1-108 Case, Shipping and Storage 21C7302P01

1-108 Case, Shipping and Storage 21C7303P01
Case, Shipping and Storage 21C7304P01
Bar, Gas Generator Rotor Antirotation 21C7399G01
Bench Set, Compressor Rotor Stage 1 Blade-Disk (Bridge 21C7419G01

17A8744P04)

2-13 Lock, Compressor Rotor 21C7422G01
Adapter, Cold Section Module Shipping 21C7437G01
Adapter, Gas Generator Shaft Tie-Bolts Restraining 21C7439P01
Set Dresser, Leading Edge, Stage 1 Blade-Disk 21C7478G01
Puller, Seal Mating Ring 21C7702G01
Fixture, Stage 1 Gas Generator Rotor Forward Pressure Flushing 21C7729G01
Fixture, Stage 2 Gas Generator Rotor Forward Pressure Flushing 21C7730G01

1-84] Fixture, Stage 1 Nozzle Assembly Forward Pressure Flushing 21C7731G02

(17A8820G01)
Fixture, Stage 1 Nozzle Assembly Reverse Pressure Flushing 21C7731G02
(17A8819G01)
(T700, T701) Fixture, Gas Generator Stator Pressure Flushing 21C7732G01
(T701, T701C, T701D) Fixture, Igniter Removal 21C7765G01
Fixture, Stage 1 Gas Generator Rotor Reverse Pressure Flushing 21C7786G01

1-82 Fixture, Stage 2 Gas Generator Rotor Reverse Pressure Flushing 21C7787G01
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Table 1-7. Test, Measurement, and Diagnostic Equipment (TMDE)
Figure Nomenclature Part Number
- Analyzer, Vibration 1784471-901
(FSCM 56232)
Switch Box, (T700) ECU or (T701C, T701D) DEC Circuit 21C7085G01
Continuity

(T701) Switch Box, ECU Circuit Continuity 21C7085G02
(T700) Borescope Kit 21C7190P01
(T701, T701C, T701D) Borescope Kit 21C7190P02
(T700) Borescope Kit 21C7744P01

1-92 (T700) Borescope Kit 21C7744P02

1-92 Borescope Kit 21C7744P03

1-93 Borescope Kit 21C7700P03
Borescope Kit 21C7779P03

1-49| 1-147 Multimeter TS-352 B/U

| 1-45. SPARES AND REPAIR PARTS.|

Spares and repair parts are listed and illustrated in the
Repair Parts and Special Tools List (RPSTL)

TM 1-2840-248-23P for T700-GE-700 engines, in

TM 1-2840-238-23P for T700-GE-701 engines and in
TM 1-2840-258-23P for T700-GE-701C and T700-GE-
701D engines.
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Section IV. SERVICE UPON RECEIPT

1-46. SHIPPING AND STORAGE CONTAINER
8145CONO004-1.

1-47. Preliminary Instructions. Use a forklift when
moving the shipping and storage container. The entire

container, with or without the engine, must not be moved by

pushing or pulling.

Data peculiar to engine models T700-GE-700,
T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

NOTE

* Data common to all engine models is not
identified.

* T700-GE-701C and T700-GE-701D engine
model data unique to the Apache helicopter
will be designated AH-64A.

* T700-GE-701C and T700-GE-701D engine
model data unique to the Black Hawk
helicopter will be designated UH-60L.

Engine Model Identification
T700-GE-700 (T700)
T700-GE-701 (T701)
T700-GE-701C (T701C)
T700-GE-701D (T701D)

T700-GE-700 and T700-GE-701 (T700, T701)
T700-GE-700 and T700-GE-701C  (T700, T701C)
T700-GE-701C and T700-GE-701D (T701C, T701D)
T700-GE-701 and T700-GE-701C ~ (T701, T701C)
T700-GE-701, T700-GE-701C and  (T701, T701C,
T700-GE-701D T701D)

1-48. Dimensions and Weights of Shipping and
Storage Container 8145CONO004-1.

Length 75 inches
Width 40 inches
Height 44 inches
(T700) Weight (with engine) 1097 pounds
(T701) Weight (with engine) 1097 pounds
(T701C, T701D) Weight (with 1116 pounds
engine)

Weight (empty) 660 pounds

Cubic Displacement 76.3 cubic feet

1-49. REMOVAL OF SHIPPING AND STORAGE
CONTAINER COVER.

1-60 Change 7

a. Remove engine records from record receptacle (9,

fig. 1-33|) on container.

b. Read humidity indicator (8). Record indication in
engine records.

Removing Shipping Container Cover

To prevent personal injury, do not loosen nuts
and bolts that secure cover until shipping
container has been depressurized.

c. Depressurize container by pressing center of air-
filler valve (7) until air can no longer be heard escaping
from container; then remove core of air-filler valve (7).

d. After pressure has been released, reinstall core of
air-filler valve (7).

e. Remove 30 bolts (4) and 30 nuts (5) from container
flanges.

f. Attach lifting cable (1) to lifting eyes (2).

Using Hoisting Devices

* Hoisting shall only be done by designated
personnel.

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks or defects
in hoisting system shall be performed on a
regular basis.

e Use only pins, links, and hooks
recommended for hoisting specific
components.

* Before hoisting, balance the load.

* Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

* Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

g. Attach hoist to lifting cable (1). Raise container
cover (3) and place it on the floor.
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1. Lifting Cable 6. Relief Valve
2. Lifting Eyes 7. Airfiller Valve
3. Container Cover 8. Humidity Indicator
4. Bolts (Qty-30) 9. Record Receptacle
5. Nuts (Qty-30)
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Figure 1-33. Shipping and Storage Container 8145CONO004-1; Removal and Installation of Cover

1-50. REMOVAL OF ENGINE OR COLD
SECTION MODULE FROM SHIPPING AND
STORAGE CONTAINER 8145CONO004-1.

1-51. General Information.

a. Lifting sling 21C7081G02(fig. 1-3%) is used for
lifting the engine into or out of the shipping and storage
container. The sling can also be used to lift a bare engine, a
cold section module, a cold section module with shipping
adapter 21C7437G01 installed, or an engine with QCA
equipment installed.

b. The maximum lift capacity of the sling is 700 Ibs.

When lifting an engine with QCA equipment
installed, the load must be properly balanced.

c. The tube of the lifting sling has four numbered
positions at which the lifting eye can be placed to maintain
center of gravity in each lifting mode. Sedfigure 1=39 for
lifting modes.

d. Quick-release pins (2, 4, §, fig. 1-34) are used to
secure the lifting eye (1), hanger link (5), and adapter (9) as
applicable. The buttons on pins (2, 4, 8) must be pressed to
install or to remove the pins.

e. Lanyards are used to secure pins (2, 4, 8) to lifting
eye (1), hanger link (5), and adapter (9) as applicable.
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Figure 1-34. Lifting Sling 21C7081G02; Installation
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LIFTING EYE PINNED IN HOLE NO. 4

Q@ LIFTING EYE PINNED 4
IN HOLE NO. 2 A

1156871-00-A2A

Figure 1-35. Lifting Modes; Using Lifting Sling 21C7081G02 (Sheet 1 of 2)
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C LIFTING MODE FOR COLD SECTION MODULE WITH SHIPPING
ADAPTER 21C7437G01 INSTALLED

LIFTING EYE PINNED IN HOLE NO. 4

1156872-00-A2A

Figure 1-35. Lifting Modes; Using Lifting Sling 21C7081G02 (Sheet 2 of 2)

1-64



1-52. Engine or Module Hoisting.

WARNING

Using Hoisting Devices

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks and
defects in hoisting system shall be
performed on a regular basis, and
according to applicable safety and
inspection requirements manual.

* Use only pins, links, and hooks
recommended for hoisting specific
components.

¢ Before hoisting, balance the load.

¢ Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

* Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

Dropped Engine or Cold Section Module

¢ Engines or modules that are dropped during
handling will be returned to Depot.

¢ Do not lift engine or module with bottom
of shipping and storage container attached
or with stand attached.

a. Slide lifting eye (1.119. 1-34) of engine lifting sling
21C7081G02 until the number 4 (marked on the tube) can
be seen in cutout of lifting eye (1); then secure eye (1) using
quick-release pin (2).

TM 1-2840-248-23
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Lifting lug on cold section module shipping
adapter 21C7437G01 is for lifting adapter
only. Do not use adapter lifting lug to lift or to
transport cold section module.

b. Place adapter (9) onto forward lifting lug (7);
secure it using quick-release pin (8) from the right side.

c. Place hanger link (5) onto rear lifting lug (6) (ear of
diffuser case); using quick-release pin (4), secure link (5)
from the aft side.

d. Remove four bolts (6,¥ig. 1-36), eight washers (5),
and four nuts (11) from two front supports (10).

e. Remove four bolts (6), eight washers (5), and four
nuts (11), from two aft supports (12).

f. Lift engine or cold section module clear of
container bottom half (4).

g. Remove eight bolts (8), and 16 washers (9) from
two front supports (10).

h.  Mount front supports (10) onto frame (3). Using
four bolts (6), eight washers (5), and four nuts (11), secure
front supports (10) to frame (3).

i. Remove four bolts (7) and four nuts (2) from two
aft supports (12).

j- Mount aft supports (12) onto frame (3). Using four

bolts (6) eight washers (5), and four nuts (11), secure aft
supports (12) to frame (3).
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Figure 1-36. Shipping and Storage Container 8145CONO004-1; Removal and Installation of Engine or
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1-53. ACTIVATING ENGINE AFTER REMOVAL
FROM SHIPPING AND STORAGE CONTAINER.

Dry Cleaning Solvent
(Stoddard Solvent)
P-D-680

¢ Combustible - do not use near open flames,
near welding areas, or on hot surfaces.

* Prolonged contact of skin with liquid can
cause dermatitis. Repeated inhalation of
vapor can irritate nose and throat and can
cause dizziness.

¢ |f any liquid contacts skin or eyes,
immediately flush affected area thoroughly
with water. Remove solvent-saturated
clothing. If vapors cause dizziness, go to
fresh air.

¢ When handling liquid or when applying it
in an air-exhausted, partially covered tank,
wear approved gloves and goggles.

¢ When handling liquid or when applying it
at unexhausted, uncovered tank or
workbench, wear approved respirator,
gloves, and goggles.

NOTE

Protective covers should not be removed until
QCA hardware is to be installed. Covers
should be retained for re-use.

a. Remove any barrier material and tape. Remove
tape residue using dry cleaning solvent (item 99,

b. Clean external engine surfaces as necessary.

c. Check engine and historical records for any
components that may not have been installed or that may
have been removed. Be sure that any components that had
not been installed or that had been removed or disconnected

have been installed or connected. Refer to_paragraph 1-200]

for preinstallation buildup instructions.
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1-54. INSTALLATION OF ENGINE OR COLD
SECTION MODULE INTO ENGINE
TRANSPORTATION ADAPTER 21C7082G02.

Using Hoisting Devices

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks and
defects in hoisting system shall be
performed on a regular basis, and
according to applicable safety and
inspection requirements manual.

¢ Use only pins, links, and hooks
recommended for hoisting specific
components.

* Before hoisting, balance the load.

* Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

¢ Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

a. With engine or cold section module supported by
hoist and lifting sling 21C7081G02, install two adapters (8,
[fig. 1-37) at 3 and 9 o'clock positions on main frame.
Tighten four captive screws on each adapter (8).

b. Secure rail adapter rollers to rails by tightening
handwheel clamps (2).

c. Chock wheels of trailer (3_fig. 1-38) to prevent
adapter movement.

d. Pull T-handIE(T, figl 1-37) up to remove quick-
disconnect pins (7) from center area of adapter.

e. Using hoist, carefully lower engine or module into
center of adapter. Aft end of engine must be near center of
trailer.

f.  Aline flanges of adapters (8) with mating slots.
Push captive screws (6) in place.

g. Install two quick-disconnect pins (7) to lock
adapters (8).
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Figure 1-37. Engine Transportation Adapter 21C7082G02; Removal and Installation of Engine or
Cold Section Module

1. Engine

2. Handwheel Clamp

3. Trailer

4. Transportation Adapters (Qty-2)

1156875-00-D2

Figure 1-38. Two Transportation Adapters and Bare Engine on Trailer
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h. Lower the engine or module and aline aft engine
mount (5) with adapter aft mount (3).

i. Install two quick-disconnect pins (4) to secure aft
engine mount (5).

j.  Remove lifting sling. Remove trailer wheel chock if
adapter is to be moved.

1-55. REMOVAL OF ENGINE OR COLD
SECTION MODULE FROM ENGINE
TRANSPORTATION ADAPTER 21C7082G02.

a. Be sure that rail adapter rollers are locked to the
rails. Tighten handwheel clamp (2,[fig. 1-38).

Using Hoisting Devices

* Hoisting shall only be done by designated
personnel.

* Do not exceed load capacity rating marked
on hoist.

¢ Inspection and testing for cracks or defects
in hoisting system shall be performed on a
regular basis.

* Use only pins, links, and hooks
recommended for hoisting specific
components.

¢ Before hoisting, balance the load.

¢ Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

* Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.
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b. Attach lifting sling 21C7081G02 to engine or to
cold section module[(para 1-51). Using hoist, take up slack
to partially support weight of engine or module.

c. Remove quick-disconnect pins (7_fig. 1-37) from
adapters (8) at 3 and 9 o'clock positions.

d. Remove two quick-disconnect pins (4) from aft
engine mounts (5).

e. Liftengine or module clear of transportation

adapters (4,[fig. 1-38).

f.  Remove adapters (§_Tig. 1-3F) from engine or
module and return them to transportation adapter.

g. If engine is to be installed in shipping and storage
container, refer to[paragraph 1-58]for instructions.

h. If cold section module is to be installed in shipping

and storage container, refer to[paragraph 2-80 for
instructions.

1-56. INSTALLATION OF ENGINE OR COLD
SECTION MODULE ONTO MAINTENANCE
STAND ADAPTER 21C7071G01.

Do not use Maintenance Stand Adapter
21C7071G01 when doing compressor repair.
Otherwise, shim damage will occur.

a. Using a 1/2-inch drive ratchet, turn adjuster (1,
[fig. 1-39) until scale on strongback adapter (10) reads 6-1/2.
Be sure that strongback adapter (10) is in the horizontal
position. Use handle (6) if necessary.
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Figure 1-39. Maintenance Stand Adapter 21C7071G01; Removal and Installation of Engine or
Cold Section Module
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WARNING

Using Hoisting Devices

¢ Hoisting shall only be done by designated
personnel.

¢ Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks or defects
in hoisting system shall be performed on a
regular basis.

¢ Use only pins, links, and hooks
recommended for hoisting specific
components.

¢ Before hoisting, balance the load.

* Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

¢ Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

Lifting lug on cold section module shipping
adapter 21C7437G01 is for lifting adapter
only. Do not use adapter lifting lug to lift or to
transport cold section module.

Dropped Engine or Cold Section Module

¢ Engines or modules that are dropped during
handling will be returned to Depot.

* Do not lift engine or module with bottom
of shipping and storage container attached
or with stand attached.

b. Using lifting sling 21C7081G02[(para 1-51), lift
engine or cold section module.
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Captive bolts in forward adapter are special
high-strength bolts. Do not use any other bolts
in forward adapter.

c. Attach forward adapter (5[ fig. 1-39) to 3 o'clock
mounting pad on main frame using four captive bolts. Leave
bolts loose.

d. Secure ears of aft adapter (11) to ears of diffuser
case at the 3 o'clock position using two quick-release
pins (2). Install pins from forward side of adapter.

e. Position engine or module in front of stand, and
secure it to strongback adapter (10) as follows:

(1) Guide forward and aft adapters (5, 11) into
position.

(2) Connect forward adapter (5) to strongback
adapter (10) by installing three quick-release pins in the
following sequence:

(@) Install long pin (7) through rear of
strongback adapter and into forward adapter.

(b) Install remaining two quick-release
pins (4) through top of forward adapter and into strongback
adapter.
(3) Connect aft adapter (11) to strongback
adapter (10) using two quick-release pins (2); install top pin
first. Install pins from forward side of adapter.

(4) Tighten four bolts on forward adapter (5).
Torque bolts to 45-50 inch-pounds.

f.  Lower the engine or module until weight is off
lifting sling, and check balance. Turn handle (6) and
adjuster (1), and adjust stand as needed to maintain balance.

g. Engage locking adapter (9).

h. Be sure that all quick-release pins are in place and
that four bolts on forward adapter are torqued.

i. Remove lifting sling from engine or from module.

j. If cold section module is to be placed in service,

refer tolparagraph 2-85]
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1-57. REMOVAL OF ENGINE OR COLD
SECTION MODULE FROM MAINTENANCE
STAND ADAPTER 21C7071G01.

Using Hoisting Devices

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks and
defects in hoisting system shall be
performed on a regular basis, and
according to applicable safety and
inspection requirements manual.

¢ Use only pins, links, and hooks
recommended for hoisting specific
components.

* Before hoisting, balance the load.

¢ Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

¢ Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

Lifting lug on cold section module shipping
adapter 21C7437G01 is for lifting adapter
only. Do not use adapter lifting lug to lift or to
transport cold section module.

a. Attach lifting sling 21C7081G02 to engine or to
cold section module [para I-571).

b. Attach hoist to lifting sling. Take up slack, but do
not lift yet.

c. Remove two quick-release pins (3_T1g. 1-39) to
release aft adapter (11) from strongback adapter (10).

d. Remove long pin (7) from forward adapter (5).

e. Remove two quick-release pins (4) from top of
forward adapter (5).

f.  Move stand away from engine or from module.

g. Remove aft adapter (11) from engine or from
module by removing two quick-release pins (2).
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h. Release forward adapter (5) from engine or from
module by unscrewing four captive bolts on adapter.

i. Install aft adapter (11) onto strongback adapter (10)
using four pins (2, 3); install forward adapter (5) on
adapter (10) using two pins (4) and pin (7), to prevent
misplacement or loss of these parts.

1-58. INSTALLATION OF ENGINE OR COLD
SECTION MODULE INTO SHIPPING AND
STORAGE CONTAINER 8145CONO004-1.

a. Preserve engine as directed if_paragraph 1-206]
step b.

b. Ifinstalling cold section module, refer to
[paragraph 2-80]for installation of cold section module
shipping adapter 21C7437G01 and gas generator shaft
tiebolts restraining adapter 21C7439P01.

Using Hoisting Devices

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks and
defects in hoisting system shall be
performed on a regular basis, and
according to applicable safety and
inspection requirements manual.

¢ Use only pins, links, and hooks
recommended for hoisting specific
components.

* Before hoisting, balance the load.

¢ Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

¢ Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

c. Attach lifting sling 21C7081G02 to engine or to
cold section module [para 1-51).

d. Attach hoist to lifting sling. Take up slack, but do
not lift yet.

e. Remove engine or module from maintenance stand
adapter [para 1-57)) or from transportation adapter



Dropped Engine or Cold Section Module

¢ Engines or modules that are dropped during
handling will be returned to Depot.

¢ Do not lift engine or module with bottom
of shipping storage container attached or
with stand attached.

f. Using hoist, lift engine or module clear of
transportation adapter or maintenance stand. Then move
trailer or maintenance stand out of way.

g. Secure two front supports (10[fig. 1-36) on main
frame pads at 3 and 9 o'clock positions using four bolts (8)
and washers (9). Torque bolts to 100-130 inch-pounds.

Bolts (7) must be installed so that bolt-heads
face aft to prevent damaging engine mount lug
hole.

h. Install two aft supports (12) on rear side of diffuser
flange at 3 and 9 o'clock positions. Install two bolts (7)
(boltheads facing aft) and nuts (2) for each support. Torque
bolts to 480-570 inch-pounds.

When lowering engine, be sure that yellow
cable, T2 sensor tube, and anti-icing bleed
duct clear front support pads.

i. Place bottom half of container (4) under engine or
module. Lower the engine or module into container, alining
supports (12, 10) with mating flanges of frame (3) in
container.

j. Secure front supports (10) to container frame (3)
using four bolts (6), washers (5), and nuts (11). Torque bolts
to 140-160 inch-pounds.

k. Secure aft supports (12) to container frame (3)
using four bolts (6), washers (5), and nuts (11). Torque bolts
to 140-160 inch-pounds.

I. Release and remove hoist; remove lifting sling (1)
from engine or module.
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NOTE

For engines preserved in accordance with
place an additional one to
four 16-unit bags of desiccant in desiccant
basket (13). Place desiccant in desiccant

basket only.

m. Place four 16-unit bags of desiccant (item 70,
Appendix D) in desiccant basket (13).

n. Replace humidity indicator card if it is lavender or
pink-colored as follows:

(1) Remove hex insert (14, fig. 1-40) with an

open-end wrench.
(2) Remove retaining clip and card.
(3) Install new card and retaining clip.
(4) Reinstall and hand-tighten hex insert. Be sure

printed sections (30, 40, 50) can be read from outside of
container.

1-59. INSTALLATION OF SHIPPING AND

STORAGE CONTAINER COVER.

Using Hoisting Devices

* Do not exceed load capacity rating marked
on hoist.

* Inspection and testing for cracks and
defects in hoisting system shall be
performed on a regular basis, and
according to applicable safety and
inspection requirements manual.

¢ Use only pins, links, and hooks
recommended for hoisting specific
components.

* Before hoisting, balance the load.

¢ Do not stand under load while it is being
moved from one area to another on a hoist.
Do not stand under load to do maintenance
work.

¢ Hoisting devices made of nylon, polyester,
polypropylene, or aluminum shall not be
used in areas where caustics are handled.

a. Attach lifting cable (1fig.1-3B) to lifting eyes (2).
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Figure 1-40. Shipping and Storage Container 8145CONO004-1; Inspection of Relative Humidity Indicator
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b. Attach hoist to lifting cable. Raise container

cover (3) to a position directly over bottom half of container.

c.  Wipe mating flanges and gasket of container halves
with clean cloth to remove any dirt or particles which could
prevent pressure sealing. Inspect gasket (15) for nicks, cuts,
and gouges. If gasket is damaged, replace it. Then lower
hoist until container halves are joined.

d. Secure container halves using 30 bolts (4),
installed head down, and 30 nuts (5). Torque bolts to 70-75
foot-pounds.

e. Store engine records in record receptacle (9).

f. Pressurize container to 5 psig at air-filler valve (7)
using dry, filtered, compressed air.

g. Using Leak Test Oxygen System Solution,
(item 98,[Appendix D) inspect container for leaks at the
following locations:

e Atair filler valve (7)
¢ At humidity indicator (8)
* Between container mating flanges

h. If leak is seen between container mating flanges,
check torque (70-75 foot-pounds) on bolts (4). Then repeat
leak check. If a leak is still seen, depressurize container

[para 1-49), replace gasket (15,[fig. 1-40), and pressurize
container (step f). Repeat leak check.

i. Ifleak is seen at other inspection locations (step g),
depressurize container [para 1-49), replace defective part,
and pressurize container (step f). Repeat leak check.

1-60. INSPECTION OF RELATIVE HUMIDITY
INDICATOR IN SHIPPING AND STORAGE
CONTAINER 8145CONO004-1.

a. Check relative humidity not later than 30 days
following engine installation into shipping and storage
container, or as prescribed by the Unit Commander.

b. Examine relative humidity by checking color of

humidity indicator (13[fig. 1-40) (see[paragraph 1-206l
step c).

c. Ifrelative humidity is less than 40%, but greater
than 30%, record inspection in engine records, but change
inspection interval to 1 week.
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d. If relative humidity is 40% but less than 50%,
record inspection in engine records, depressurize container
[para1-49), and replace desiccant as follows:

WARNING

Depressurizing Shipping and Storage
Container

¢ Do not loosen nuts and bolts that secure
cover until container has been
depressurized.

¢ Do not remove valve core until air can no
longer be heard escaping from container.

(1) Depressurize container by pressing center of
air filler valve (7) until air can no longer be heard escaping
from container; then remove core of air filler valve.

(2) After pressure has been released, reinstall
core of air filler valve.

(3) Remove bolt (11).

(4) Remove access cover (12).

(5) Remove bolt (10) and clamping bar (9).
(6) Remove desiccant cover (6).

(7) Remove old desiccant.

(8) Place four 16-unit bags of desiccant (item 70,

[Appendix D) in basket (13,[fig. 1-36).
(9) Install desiccant cover (6[fig. 1-40).

(10) Install clamping bar (9) and bolt (10).
Torque bolt to 35-42 inch-pounds.

(11) Install access cover (12) and bolt (11).
Torque bolt to 30-60 inch-pounds.

(12) Apply 5 psig of air pressure to air-filler
valve (8) using a source of dry, filtered, compressed air.

(13) Using Leak Test Oxygen System Solution
(item 98,[Appendix D), inspect container for leaks at the
following locations:

* Atair filler valve (8)
¢ At humidity indicator (13)
¢ Between container mating flanges
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(14) If leak is seen between container mating
flanges, check torque (70-75 foot-pounds) on bolts (3).
Then repeat leak check. If a leak is still seen, depressurize

container [para 1-49), replace gasket (15,[fig. 1-40), and
pressurize container (step (12)). Repeat leak check.
(15) If leak is seen at other inspection locations
(step (13)), depressurize container [para 1-49), replace
defective part, and pressurize container (step (12)). Repeat
leak check.
e. If relative humidity is 50% do the following:

(1) Remove container cover[(para 1-49).
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(2) Inspect gasket (15) for nicks, cuts, and
gouges. If gasket is damaged, replace it.

(3) Carefully inspect engine exterior for signs of
corrosion:

(@) If there are no signs of corrosion, change
desiccant (step d), replace humidity indicator card
[para1-58, step n), and reinstall container cover (para 1-59).

(b)  If there are signs of corrosion, change
desiccant (step d), reinstall container cover [[para I-59), and
send engine to Depot for detailed inspection and repair.
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Section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

1-61. TEN-HOUR/FOURTEEN-DAY INSPECTION
REQUIREMENTS (THIR).

1-62. This paragraph contains the ten-hour/fourteen-day
inspection requirements for the T700-GE-700,
T700-GE-701, T700-GE-701C, or for the T700-GE-701D
turbine engine. It does not contain instructions for repair,
adjustment, or correcting any problems, nor does it contain
instructions for troubleshooting. Specific tolerances, limits,
etc., can be found in applicable chapters. A ten-hour
inspection is done every ten flight hours or every fourteen
days, whichever comes first. The ten-hour flight intervals
may be extended to complete the day's mission, but the ten-
hour inspection must be done before starting the next day's
flight. The inspection requirements listed ir] table 1-§ are to
make sure that defects are found and corrected before
malfunctions or serious trouble happens.

Data peculiar to engine models T700-GE-700,
T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

NOTE

* Data common to all engine models is not
identified.

* T700-GE-701C and T700-GE-701D engine
model data unique to the Apache helicopter
will be designated AH-64A.

¢ T700-GE-701C and T700-GE-701D engine
model data unique to the Black Hawk
helicopter will be designated UH-60L.

Engine Model Identification
T700-GE-700 (T700)
T700-GE-701 (T701)
T700-GE-701C (T701C)
T700-GE-701D (T701D)

T700-GE-700 and T700-GE-701
T700-GE-700 and T700-GE-701C
T700-GE-701C and T700-GE-701D
T700-GE-701 and T700-GE-701C
T700-GE-701, T700-GE-701C and
T700-GE-701D

(T700, T701)
(T700, T701C)
(T701C, T701D)
(T701, T701C)
(T701, T701C,
T701D)

1-63. DA Form 2408-13-1 (Aircraft Inspection and
Maintenance Record) will be used to record all problems
found during ten-hour/fourteen-day inspection.

Table 1-8. Ten-Hour/Fourteen-Day Inspection Checks

Item

Inspect

1.  Oil tank level.

2. Oil tank filler cap for proper installation (cap release is down and locked).

3. Electrical cables for chafing, and for broken, or missing brackets or clamps.

4.  Connectors for security.

5. Fuel, oil, and air tubes and hoses for security, evidence of chafing, or leakage. Broken or missing clamps.

6.  PAS and LDS actuation controls for security. Anti-ice bleed and start valve clips are in place.

7. V-band clamps on HMU, particle separator blower, and customer bleed piping for security.

8. Exterior of engine, HMU and oil cooler for oil, fuel, and evidence of air leaks, missing or broken bolts and nuts.

9.  Oil filter for impending bypass indication. (Button must not be popped.)

10.  Fuel filter for impending bypass indication. (Button must not be popped.)

11.  Engine mounts for security.
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Table 1-8. Ten-Hour/Fourteen-Day Inspection Checks (Cont)

Iltem

Inspect

12.  Manually check full engagement of quick-release pins in HMU and anti-ice bleed and start valve linkage. Pull on
quick-release pin and rotate pin 360° in approximately 30° arc segments. If quick-release pins are loose (release pin
“c” rings offer little or no resistance to removal of the pin) inspect connecting linkage pin holes for elongation.

13.  Engine inlet (refer to limits ih para 1-284) and exhaust for foreign objects or foreign object damage (FOD).

14.  P3 line to HMU for cracks.

15.  (T700, T701) Turbine case for cracks and for loose or broken (check by hand only) stage 3 turbine nozzle bolts.

16.  Oil cooler PNs 6044T95P01 or 6044T95P02 for fuel or oil leak from the weep hole at the 12 o'clock position.

‘ 1-64. PERIODIC INSPECTION REQUIREMENTS.

1-64.1. (250 FLIGHT HOUR INSPECTION) The
requirements for the 250 flight hour inspection is to check
the HMU P3 fitting on Hamilton Standard
HMUs with the following part numbers:

Hamilton

Standard PN GE PN
763700-1 4046T52G01
763700-3 4046T52G04
763700-7 4046T52G06
763700-10 4046T52G08
763700-11 4046T52G10
763700-12 4046T52G09
763700-14 4046T52G12
763700-15 4046T52G11
763700-17 4046T52G14

1-65. (500 FLIGHT HOUR INSPECTION) A periodic
inspection will be made after engine has run for 500 flight
hours since the last periodic inspection. It can be made with
the engine installed in the aircraft or on the maintenance
trailer. The inspection consists of checking certain
components, areas, and systems of the engine. The periodic
inspection will be made to find out whether there are
conditions which, if not corrected, could result in failure of
a component. During the inspection, maintenance personnel
should observe both the engine and other components in the
engine bay area for obvious defects. These defects will also
be reported and corrected.
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1-66. The requirements for periodic 500 flight hour
inspection are as follows:

a. Clean compressor[(para 1-165).

b. Do the tasks of ten-hour/fourteen-day inspection

Q
D o).

Do not immerse particle separator blower in
dry cleaning solvent. Otherwise, packed
bearing will be damaged.

c. Check particle separator blower for damage to the
blower impeller by removing blower and visually inspecting

impeller [(para 3-13).

d. Remove, inspect, clean, and reinstall electrical chip

detector (6,[fig. 1-41)) as follows:

(1) Disconnect electrical connector (green
cable) (7).

(2) Cover electrical connector (green cable) (7)

using clean, dry protective cap (item 28, [Appendix D).
Cover electrical connector of chip detector (6) using clean,

dry protective cap (item 24, Appendix D).

(3) Loosen two captive bolts (5).

(4) Grasp knurled end of chip detector (6); pull
and remove chip detector. If necessary, insert a 15/16-inch,
open-end wrench between knurled flange and seating flange
on chip detector. Hold wrench firmly in one hand and tap
wrench with the other until electrical chip detector can be
removed.
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1. Gearbox Mounting Flange 5. Captive Bolt (Qty-2)

2. Preformed Packing 6. Electrical Chip Detector
3. Screen 7. Electrical Connector

4. Detecting Gap (Green Cable)

1156878-00-A2A

Figure 1-41. Electrical Chip Detector; Removal and Installation
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(5) Remove and discard preformed packing (2).

Handle electrical chip detector carefully to
avoid disturbing any debris that may be on
detector.

(6) Grasp knurled end of electrical chip detector
in one hand and grasp screen (3) in the other. Unscrew the
screen counterclockwise.

(7) If debris is on detector, troubleshoot as

directed in troubleshooting procedure 46. Check detector to
be sure that electrical circuit of chip detector is working

(para 1-90).
(8) Clean chip detector| (para 8-53).
(9) [Install electrical chip detector as follows:

(a) Thread screen (3) into chip detector and
hand-tighten it.

(b) Install packing (2) onto chip detector.

(c) Insert chip detector into gearbox
mounting flange (1).

(d) Install two captive bolts (5). Torque bolts
to 45-50 inch-pounds.

(e) Remove caps from electrical connector
(green cable) (7) and from connector on electrical chip

detector.

(f) Connect electrical connector (7) to chip
detector (6).

e. Do the circuit checks at S39 connector on ECU or

DEC|(para 1-79).

f. Do an alternator check (para 1-83, step b) and
yellow cable check|(para 1-82] step c).

g. Do an idle speed leakage check|(para 1-139).

h. Deleted.

1-67. RETIREMENT SCHEDULE FOR LIFE-
LIMITED PARTS.

Table 1-9 lists life-limited parts which have an established
operating interval before they are retired from service.

Table 1-9. Retirement Interval for Life-Limited Parts

Engine Part Number NSN

Retirement Interval

WARNING

Flight Safety Critical Aircraft Parts
(Critical Characteristics)

T700 engines contain Flight Safety Critical Aircraft Parts, primarily rotating parts, which if not removed at their
life limit could result in their castastrophic, uncontained failure leading to the possible loss of aircraft and/or

crew. Service life is a critical characteristic.

T700-GE-700 6035T00G01

T700-GE-701 6044T06G01
T700-GE-701C 6071T24G01

T700-GE-701D 5130T00GO1

2840-01-070-1003

2840-01-114-2211

2840-01-284-4011

2840-01-503-1701

Sed/table 1-10]
Se[table 1-11]
Sed/table 1-11.1
Sedltable 1-11.]
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1-68. Life-Limit Procedures.

a. The purpose of this paragraph is to provide
instructions for determining and recording T700-GE-700,
T700-GE-701, T700-GE-701C, and T700-GE-701D engine
life-limited components. These instructions are effective
until all life-limited components listed in[tables 1-10]
(T700), 1-11 (T701), 1-11.1 (T701C), and 1-11.2
(T701D) are removed from service.

b. History: Life of T700 component parts was
previously tracked by a combination of engine hours and
Low Cycle Fatigue (LCF) counts since new. This data was
determined from readings on the engine history recorder
(T700, T701) or the history counter (T701C, T701D).
Whichever of these values occurred first was cause for part
removal. However, only the T700 and T701 stages 1 and 2
gas generator rotors and the inlet particle separator blower
had published LCF curves; therefore, all other component
parts were tracked solely by engine hours since new.

c. Current: Determining component life through use
of history recorder LCF readings is no longer a requirement.
However, tracking of history recorder/counter readings are
still necessary for future periodic engineering life
assessment to prevent overly conservative life analysis
assumptions. The life-limit values shown in the tables
below are based solely on engine operating time since new
as determined from each engine's history counter/recorder
“Operating Hour” index window.

(1) Life limits shown ir] tables 1-10f 1-11, 1-11.1,
and 1-11.2 may be adjusted by up to plus/minus 100 engine

operating hours at the Unit Maintenance Officer's discretion
to accommodate other periodic or unscheduled maintenance
activities. Units may not exceed plus 100 hours without
written approval from AMCOM engineering. If required,
contact the nearest AMCOM LAR for guidance.

Flight Safety Critical Aircraft Part
(Critical Characteristic(s))

T700 Engines contain Flight Safety Critical
Aircraft Parts (FSCAP), primarily rotating
parts, which if not removed at their life limit
could result in their catastrophic, uncontained
failure leading to the possible loss of aircraft
and/or crew. Service life is a critical
characteristic.

(2) Most of the life-limited parts listed in[tables
JLL-1d, 1-11, 1-11.1, and 1-11.2 are Flight Safety Critical
Aircraft Parts (FSCAP). All FSCAP are not shown in these

TM 1-2840-248-23
T.0. 2J-T700-6

tables. FSCAP applicable to AVUM and AVIM can be
found inftable 1-1]Jof this TM. FSCAP applicable to depot
maintenance can be found in DMWR 1-2840-248-1/-2,
which includestables 1-10] 1-11, 1-11.1, and 1-11.2.

(3) Gas generator stators are not life limited and
are removed and replaced whenever the gas generator rotors
are removed and replaced. Life-limit removal time for the
rotors is dictated by the lowest life installed component
such as cooling plate or rotor disk. Likewise, other engine
modules or assemblies are removed at the lowest life of any
installed part such as a blisk, shaft, etc.

If a nomenclature component inftable 1-10

1-11, 1-11.1, or 1-11.2 is found in service
with a part number not listed in the tables,
contact the nearest AMCOM LAR for
guidance.

d. Procedure: Determine the engine operating hours
from the engine history recorder (T700, T701) or the
history counter (T701C, T701D). If the history
recorder/counter is not the original installed on the engine,
determine from the engine records the corrected total engine
operating time since new (current recorder or counter time
plus previous operating time). If the history recorder or
counter is inoperative, sed paragraph 1-7( for upgrading the
readings. Compare operating hours from original
recorder/counter, or corrected operating hours if
recorder/counter is not original, or updated operating hours
if recorder/counter was inoperative, against the values
specified in life tables. Remove the life-limited component
at the specified time, plus/minus 100 engine hours. Frequent
monitoring of the recorder or counter may be required to
comply with the established life limits.

NOTE
ULLS-A users will use applicable “E” Forms.
e. The following forms are applicable to Life
Tracking and are to be completed IAW DA PAM 738-751,
dated: 15 MAR 99.

(1) DA Form 2408-5-1 (Equipment Modification
Record (Engine)).

(2) DA Form 2408-13 (Aircraft Status
Information Record).

(3) DA Form 2408-13-1 (Aircraft Inspection and
Maintenance Record).
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(4) DA Form 2408-15 (Historical Record For
Aircraft).

(5) DA Form 2408-16-1 (Engine Component
Historical Record).

(6) DA Form 2410 (Component Removal and
Repair/Overhaul Record) (If Engine, Assembly, or
Component Removed).

(7) DD Form 1574/DD Form 1574-1
(Serviceable Tag/Label - Materiel (Color Yellow)).

(8) DD Form 1575/DD Form 1575-1 (Suspended

Tag/Label - Materiel (Color Brown)).

(9) DD Form 1577/DD Form 1577-1

(Unserviceable (Condemned) Tag/Label - Materiel (Color

Red)).

(10) DD Form 1577-2/DD Form 1577-3

(Unserviceable (Reparable) Tag/Label - Materiel (Color

Green)).

Table 1-10. T700-GE-700 Engine Life-Limited Components

Nomenclature

Part Number

Service Life-Hours

Particle Separator Blower
Particle Separator Blower
Stage 1 Blisk

Stage 1 Blisk

Stage 2 Blisk

Stage 2 Blisk

Stage 3 and 4 Blisk

Stage 3 and 4 Blisk

Stage 5 Blisk

Stage 5 Blisk

Stage 5 Blisk

Stage 1 and 2 Spacer

Stage 1 and 2 Spacer

Stage 1 and 2 Spacer

Tie Rod

Impeller

Impeller

Rear Shaft

GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
Power Turbine Shaft

Power Turbine Shaft

Power Turbine Shaft

Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 2 Forward Cooling Plate

1-82 Change 5

6034T62P11
6034T62P15
6032T26G08
6032T26G09
6032T27P07
6032T27P08
6038T0O8P0O3
6038T08P04
6038T09P02
6038T09P03
6038T09P04
4045TO8PO1
4045T08P02
5066T79P01
5043T04P02
6038T74P01
6055T59P01
6035T83P01
6035T88P02
6035T88P03
6035T88P04
6035T88P07
5125T92G01
6032T75G12
6043T35G01
6039T53P03
6039T53P04
6039T53P06
6039T53P07
6064T81P01*
6039T52P03
6039T52P05
6039T52P06
6064T83P01*

1,000
1,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
10,000
10,000
10,000
10,000
5,000
5,000
5,000
11,000
11,000
11,000
11,000
5,000
5,000
5,000
4,000
4,000
4,000
4,000
5,000
4,000
4,000
4,000
5,000



Table 1-10. T700-GE-700 Engine Life-Limited Components (Cont)
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Nomenclature

Part Number

Service Life-Hours

Stage 1 Aft Cooling Plate
Stage 1 Aft Cooling Plate
Stage 1 Aft Cooling Plate
Stage 1 Aft Cooling Plate
Stage 1 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 1 Disk

Stage 1 Disk

Stage 1 Disk

Stage 1 Disk

Stage 1 Disk

Stage 2 Disk

Stage 2 Disk

Stage 2 Disk

Stage 2 Disk

Stage 2 Disk

Stage 3 Disk

Stage 3 Disk

Stage 4 Disk

Stage 4 Disk

Stage 4 Disk

Stage 4 Disk

Stator, Gas Generator

* Denotes 270 Mesh R95 Material

6039T50P03
6039T50P04
6039T50P06
6039T50P07
6064T82P01*
6039T51P03
6039T51P05
6039T51P06
6064T84P02*
6043T62P02
6043T62P03
6043T62P04
6064T85P01*
6064T85P02*
6043T63P01
6043T63P02
6043T63P03
6064T86P01*
6064T86P02*
6038T32P01

6038T32P02***

6038T34P02
6038T34P03
6038T34P05

6038T34P06***
6039T57GXX All

4,000
4,000
4,000
4,000
5,000
2,500
2,500
2,500
5,000
2,500
1,100
1,100
5,000
5,000
2,500
1,100
1,100
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

k%

** Denotes Stator has no life limits. Remove and replace with replacement of Gas Generator Rotor as an assembly.

*** Denotes disk is shot peened.

Table 1-11. T700-GE-701 Engine Life-Limited Components

Nomenclature

Part Number

Service Life-Hours

Particle Separator Blower
Particle Separator Blower
Stage 1 Blisk

Stage 1 Blisk

Stage 2 Blisk

Stage 2 Blisk

Stage 3 and 4 Blisk

Stage 3 and 4 Blisk

Stage 5 Blisk

Stage 5 Blisk

Stage 5 Blisk

Stage 1 and 2 Spacer
Stage 1 and 2 Spacer
Stage 1 and 2 Spacer

Tie Rod

6034T62P11
6034T62P15
6043T56G01
6043T56G02
6032T27P07
6032T27P08
6038T0O8PO3
6038T08P04
6038T09P02
6038T09P03
6038T09P04
4045T0O8PO1
4045T0O8P02
5066T79P01
5043T04P02

1,000
1,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
10,000
10,000
10,000
10,000
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Table 1-11. T700-GE-701 Engine Life-Limited Components (Cont)

Nomenclature

Part Number

Service Life-Hours

Impeller

Impeller

Rear Shaft

Rear Shaft

Rear Shaft

GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
Power Turbine Shaft

Power Turbine Shaft

Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 1 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 1 Aft Cooling Plate
Stage 1 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 2 Aft Cooling Plate

| Stage 2 Aft Cooling Plate
Stage 1 Disk

Stage 1 Disk

Stage 1 Disk

Stage 2 Disk

Stage 2 Disk

Stage 2 Disk

Stage 3 Disk

| Stage 3 Disk

Stage 4 Disk
Stage 4 Disk
Stage 4 Disk
| Stage 4 Disk
Stator, Gas Generator

* Denotes 270 Mesh R95 Material

6038T74P01
6055T59P01
6035T83P01
6035T83P03
6080T48P01
6035T88P03
6035T88P04
6035T88P05
6068T44P01
6068T44P02
5125T92G01
6043T34G01
6044T88P02
6044T88P03
6064TO8PO1*
6055T25P01
6064T10PO1*
6044T92P03
6064T0O9P01*
6055T24P01
6064T07P02*
6064T07P05*
6053T18P03
6064T06PO1*
6064T06P03*
6053T19P04
6064T12P01*
6064T12P03*
6038T32P01
6038T32P02***
6038T34P02
6038T34P03
6038T34P05
6038T34P06***

6053T36GXX All

5,000
5,000
5,000
5,000
5,000
11,000
11,000
11,000
11,000
11,000
5,000
5,000
3,500
3,500
7,000
2,800
5,000
2,800
7,000
2,800
5,000
5,000
7,000
7,000
7,000
5,000
7,000
7,000
5,000
5,000
5,000
5,000
5,000
5,000

kx

** Denotes Stator has no life limits. Remove and replace with replacement of Gas Generator Rotor as an assembly.

| *** Denotes disk is shot peened.

NOTE

The following constitute a small number of T700-GE-701 parts fielded during the very
early engine production run for the Apache aircraft. These parts are life limited but
should no longer be in service. If any of these parts are discovered to be in service,
contact your local LAR immediately for guidance or contact AMCOM Propulsion
Engineering at AC 256-313-4982/4983/4985 or DSN 897-4982/4983/4985. Cooling
plates can be identified from their part number alone. Bolts and counter-balance weights
that are life limited can be identified by referring to the gas generator rotor assembly part
number. All PN 6053T40G01 and P/N 6053T40G04 rotor assemblies contain these life-

limited parts.
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Table 1-11. T700-GE-701 Engine Life-Limited Components (Cont)

Nomenclature

Part Number

Service Life-Hours

Plate, Cooling Turbine Rear Stage 1 2840-01-140-6736 PN 6044T92P02
Plate, Cooling Turbine Forward Stage 2 2840-01-140-6733 PN 6044T93P02
Plate, Cooling Turbine Rear Stage 2 2840-01-140-6734 PN 6044T94P02
Bolt, Shoulder Stage 1 5306-01-137-5732 PN 4069T77P01
Weight, Counter-Balance Stage 1 2840-01-143-3366 PN 4076T08P01
Thru Thru
2840-01-143-3368 PN 4076T08P10

2840-01-143-3376
Thru
2840-01-143-3382

Table 1-11.1 T700-GE-701C Engine Life-Limited Components

Nomenclature

Part Number

Service Life-Hours

Particle Separator Blower 6034T62P11 1,000
Particle Separator Blower 6034T62P15 1,000
Stage 1 Blisk 6043T56G01 5,000
Stage 1 Blisk 6043T56G02 5,000
Stage 2 Blisk 6032T27P08 5,000
Stage 3 and 4 Blisk 6038T08P04 5,000
Stage 5 Blisk 6038T09P03 5,000
Stage 5 Blisk 6038T09P04 5,000
Stage 1 and 2 Spacer 4045T0O8PO1 10,000
Stage 1 and 2 Spacer 5066T79P01 10,000
Tie Rod 5043T04P02 10,000
Impeller 6055T59P03 5,000
Rear Shaft 6035T83P03 5,000
Rear Shaft 6080T48P01 5,000
GG Turbine (Forward) Shaft 6035T88P05 11,000
GG Turbine (Forward) Shaft 6068T44P01 11,000
GG Turbine (Forward) Shaft 6068T44P02 11,000
Power Turbine Shaft 5125T92G01 5,000
Power Turbine Shaft 6043T35G01 5,000
Stage 1 Forward Cooling Plate 6064T0O8PO1 7,000
Stage 2 Forward Cooling Plate 6064T10P01 5,000
Stage 1 Aft Cooling Plate 6064TO09PO1 7,000
Stage 2 Aft Cooling Plate 6064T07P02 5,000
Stage 2 Aft Cooling Plate 6064T0O7P05 5,000
Stage 1 Disk 6064T06P01 7,000
Stage 1 Disk 6064T06P03 7,000
Stage 2 Disk 6064T12P01 7,000
Stage 2 Disk 6064T12P03 7,000
Stage 3 Disk 6038T32P01 5,000
Stage 3 Disk 6038T32P02*** 5,000
Stage 4 Disk 6038T34P05 5,000
Stage 4 Disk 6038T34P06*** 5,000
Stator, Gas Generator 6068T48GXX All **

** Denotes Stator has no life limits. Remove and replace with replacement of Gas Generator Rotor as an assembly.
*** Denotes disk is shot peened.

Change 6 1-85



TM 1-2840-248-23
T.0. 23-T700-6

Table 1-11.2 T700-GE-701D Engine Life-Limited Components

Nomenclature

Part Number

Service Life-Hours

Particle Separator Blower
Particle Separator Blower
Stage 1 Blisk

Stage 1 Blisk

Stage 2 Blisk

Stage 3 and 4 Blisk

Stage 5 Blisk

Stage 5 Blisk

Stage 1 and 2 Spacer

Stage 1 and 2 Spacer

Tie Rod

Impeller

Rear Shaft

Rear Shaft

GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
GG Turbine (Forward) Shaft
Power Turbine Shaft

Power Turbine Shaft

Stage 1 Forward Cooling Plate
Stage 2 Forward Cooling Plate
Stage 1 Aft Cooling Plate
Stage 2 Aft Cooling Plate
Stage 1 Disk

Stage 1 Disk

Stage 2 Disk

Stage 2 Disk

Stage 3 Disk

Stage 3 Disk

Stage 4 Disk

Stage 4 Disk

Stator, Gas Generator

6034T62P11
6034T62P15
6043T56GO01
6043T56G02
6032T27P08
6038T08P04
6038T09P03
6038T09P04
4045T08PO1
5066T79P01
5043T04P02
6055T59P03
6035T83P03
6080T48P01
6035T88P05
6068T44P01
6068T44P02
5125T92G01
6043T35G01
6064T0O8PO3
4106T80P01
6064T09P01
6064T07P06
6064T06P01
6064T06P03
6064T12P01
6064T12P03
6038T32P01

6038T32P02***

6038T34P05

6038T34P06***
6068T48GXX All

1,000
1,000
5,000
5,000
5,000
5,000
5,000
5,000
10,000
10,000
10,000
5,000
5,000
5,000
11,000
11,000
11,000
5,000
5,000
7,000
5,000
7,000
5,000
7,000
7,000
7,000
7,000
5,000
5,000
5,000
5,000

*%

** Denotes Stator has no life limits. Remove and replace with replacement of Gas Generator Rotor as an assembly.

*** Denotes disk is shot peened.
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1-69. (T700) Life-Limits for Particle Separator
Blowers PN 6034T62P11 and PN 6034T62P15.
These early production blowers were susceptible to Low
Cycle Fatigue (LCF) and their life was tracked by
cumulative LCF1 and LCF2 History Recorder Counts
compared to a LCF curve and by total accrued operating
hours as determined from the recorder. These blowers
should no longer be in service. If encountered, they may
continue to be used provided their total operating time has
not exceeded the revised value shown in the tables above.
LCF tracking is no longer a requirement and therefore the
LCF curve has been deleted. These life-limited blowers
have also been added to the engine [Table 1-11.1]|(T701C) or
1-11.2 (T701D) because of their interchangeability with all
other blowers.

1-70. Correction of History Recorder or History
Counter Readings.

a. Readings must be corrected if:

(1) The history recorder or counter is not the
original installed on the engine.

(2) The recorder or counter has been inoperative.
Uncorrected readings are in general, meaningless, and
should not be transmitted outside the organization. Further,
they can distort engine data calculations needed for
legitimate purposes such as life or logistics planning.

b. Use DA Form 2408-16-1 to determine the total
cumulative LCF-1 and LCF-2 counts. If there is no DA
Form 2408-16-1, contact AMCOM, AMSAM-MMC-MA-
NM, DSN 897-2410, 788-6092, 788-6098, or 788-6091 or
Commercial (256) 313-2410 for recorder or counter
readings from historical DA Form 2410 file.

c. Calculate the total cumulative counts of LCF-1 and
LCF-2 as follows:

(1) Subtract counts of line 2 on DA Form 2408-
16-1 from latest (monitored) history recorder or counter
reading.

(2) Add answer to step (1) to counts on line 1.
The total is the actual cumulative counts on the component.

d. Updating readings after a history recorder or
counter failure.

(1) If both history recorders (or counters) have
failed and replacement recorders (or counters) are not
available, go to step e.

(2) When one history recorder (or counter) fails,
do the following:

TM 1-2840-248-23
T.0. 2J-T700-6

(a) Record the following information in block
14 of the engine DA Form 2408-16-1:

* Faulty history recorder
serial number

¢ Date failed

¢ Aircraft hours

Record the following X readings:

* LCF-1=

* LCF-2=

* INDEX =

* HOURS =

* Functioning history recorder (or counter)
serial number

Record the following Y readings:

* LCF-1=

e LCF-2=

* INDEX =

* HOURS =

(b) To determine the readings of the faulty
history recorder (or counter) after engine has run for a
period of time, subtract the above Y readings from current
Y readings and add the difference to the X readings.

(c) When the faulty history recorder (or
counter) is replaced, subtract the above Y readings from the
current Y readings and add the difference to the X readings
and enter on DA Form 2408-16-1, line 3.

(d)  When Depot facilities discover a faulty
history recorder (or counter), contact AMCOM, AMSAM-
MMC-MA-NM, DSN 897-2410, 788-6092, 788-6098, or
788-6091 or Commercial (256) 313-2410 to reconstruct the
history recorder (or counter) readings from AMCOM
databases.
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e. Ifboth recorders (or counters) have failed and INDEX =

replacements are not available in supply, perform the
following tasks: (T700) 4 counts per flying hour

(1) Determine when the recorder (or counter) (T701) 11 counts per flying hour
failed. Make an entry in block 14 of the engine DA Form
2408-16-1 for each engine, recording the date failed, history (T701C, T701D) 4 counts per flying hour
recorder (counter) serial number, aircraft hours, LCF-1,
LCF-2, index, and operating hours at time of failure. (T701C, T701D) 11 counts per flying hour

(2) Subtract the aircraft hours at failure from the (3) Add the results of the factoring to the
current aircraft hours. Use these hours with the following readings on the failed recorders (or counters). This is the
formula to determine history recorder (or counter) counts calculated current history recorder or counter readings.

since failure.
(4) Go to the DA Form 2408-16-1 and subtract

LCF-1 = 1 count per hour line 2 from the calculated history recorder (or counter)
reading. Add to the entries on line 1. This is the total

LCF-2 =2 counts per flying hour cumulative counts.

Engine Hours = 1.1 x Aircraft Hour f. For technical information contact the nearest
AMCOM LAR for guidance.
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Figures 1-42 through 1-47 Deleted.

Pages 1-89 through 1-98 Deleted.
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Section VI. TROUBLESHOOTING (ENGINE INSTALLED IN AIRCRAFT)

1-71. GENERAL INFORMATION.

Troubleshooting procedures are used to locate and correct
faults. Use of these procedures and the following
information will reduce delays and maintenance downtime,
and will also reduce unnecessary replacement of engine
parts.

NOTE

Two basic things have been assumed in these
procedures:

* The correct operating procedures have been
followed.
* The fault is caused by a single failure.

a. Troubleshooting procedures are in logic-diagram
format and ask a question which is answered by a yes or no.
The answer will lead either to another question or to a final
solution.

b. The aircraft inspection and maintenance form
2408-13 will best describe the main point of the problem.
Get as much information as possible from this form. In
many cases, this information will describe the fault
completely. If possible, the fault should be confirmed by a
ground run, providing there is no danger of causing engine
damage.

c. The troubleshooting procedure lists the parts which
might cause the fault. The cockpit readings can often reveal
which of these parts is causing the fault.

d. Use caution to avoid problems caused by false
cockpit readings. In most cases, you can find a false reading
by checking it against other readings.

e. The troubleshooting procedure lists the action to be
taken to correct the fault.

f. Data peculiar to engine models T700-GE-700,
T700-GE-701, T700-GE-701C, and T700-GE-701D is
identified throughout the manual as follows:

NOTE

* Data common to all engine models is not
identified.

¢ T700-GE-701C and T700-GE-701D engine
model data unique to the Apache helicopter
will be designated AH-64A.

* T700-GE-701C and T700-GE-701D engine
model data unique to the Black Hawk
helicopter will be designated UH-60L.

Engine Model Identification
T700-GE-700 (T700)
T700-GE-701 (T701)
T700-GE-701C (T701C)
T700-GE-701D (T701D)

T700-GE-700 and T700-GE-701 (T700, T701)
T700-GE-700 and T700-GE-701C  (T700, T701C)
T700-GE-701C and T700-GE-701D (T701C, T701D)
T700-GE-701 and T700-GE-701C  (T701, T701C)
T700-GE-700, T700-GE-701C, (T700, T701C,

and T700-GE-701D T701D)
T700-GE-701, T700-GE-701C, (T701, T701C,
and T700-GE-701D T701D)

g. Preserve the engine|(para 1-206)) before removing

it from aircraft.

h. Refer to applicable aircraft maintenance manual
which contains aircraft troubleshooting procedures.

i. S¢e figure FO-P (located directly after alphabetical

index) for a schematic diagram of the engine electrical
system and location of electrical connectors.

j. Inareas where a difference between the
nomenclature on UH-60A, UH-60L, and AH-64A cockpit
instrument panels and controls is found, common

nomenclature is used (refer to[table 1-12).

k. Any fluctuation or spiking of engine related
parameters, such as Ng speed, Np speed, Torque, or TGT
may be due to dirty or inadequately secured electrical
connectors. Such engine and airframe electrical connectors
will be disconnected, inspected, and cleaned prior to the
next engine test and prior to any LRU component removal.

1. The following is an outline of procedures to follow
when troubleshooting.

(1) If possible, confirm the reported fault with a
ground test run.

(2) Troubleshoot according to the symptoms.

(3) Complete the checks required in

paragraph 1-127
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T.0. 2J-T700-6
(4) Confirm fault has been fixed with a ground m. If aircraft has a failed aircraft high speed output
run. driveshaft, do maintenance required in|paragraph 1-283

Table 1-12. Cross-Reference List of Nomenclature on Cockpit Instrument Panels and Controls

Common Nomenclature UH-60A, UH-60L Nomenclature AH-64A Nomenclature
engine anti-ice switch ENG ANTI-ICE switch ANTI-ICE switch
engine ignition switch ENGINE IGNITION switch MASTER IGN switch
engine oil pressure ENG OIL PRESS ENG OIL PSI x 10
power control lever (PCL) ENG POWER CONT lever PWR lever

% rpm Np % RPM ENG-RTR RPM %

% torque % TRQ TORQUE %

fuel filter bypass FUEL FILTER BYPASS FUEL FTR BYP
engine chip detector CHIP ENGINE CHIPS ENG

oil filter bypass OIL FLTR BYPASS OIL FTR BYP

flight idle FLY FLY

ground idle IDLE IDLE

|1-72. SYMPTOM INDEX (AIRCRAFT).|

Seq table 1-13] for a list of troubleshooting symptoms.

Table 1-13. Symptom Index (Aircraft)

Troubleshooting
Symptom Procedure

ANTI-ICING SYSTEM
Engine Anti-Ice Advisory Light OFF with Engine Anti-Ice Switch ON and with % Ng at or Slightly

Above Limit Line of[Figure 1-118.]. ... ... ... ... i 1
Engine Anti-Ice Advisory Light Remains ON at HIT Check or at Higher Power with Engine Anti-Ice

SWitch OFF . oo 2

ENGINE
Engine Flames Out During Ground Operation (combustion stops indicated by a drop in TGT). .. .. 3
3.1
NOTE
Hydromechanical Unit flameouts are more likely to occur when fuel is hot and the HMU is heat soaked.

Engine Flames Out During In-Flight Operation (combustion stops indicated by a drop in TGT). . .. 4
(T700) Engine Flames Out During Np Overspeed Check (combustion stops indicated by a drop in

0 G P 5
Gas Generator Speed (Ng)

Ng Does Not Accelerate Above Ground Idle Speed . .. ......... ... .. .. . ... 6

(T701, T701C, T701D) Ng Highat GroundIdle Speed . ........................... 7

*Ng Instrument Fluctuating or Not Indicating (all other instruments normal) .. .............. 8

* - Refer to paragraph 1-71, step k before starting troubleshooting procedure.
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Troubleshooting

Symptom Procedure
Ng Low at Ground Idle Speed (idle speed is below limits in Table 1-17 {T700) and[Table 1-18]
(T701, T701C, T701D)) .. ... e 9
Uncontrolled Deceleration (Ng) (Ng and TGT decrease without retarding PCL or collective pitch) 10
(T700, T701) History Recorder or (T701C, T701D) History Counter
(T700, T701) History Recorder Malfunction (engine time function inoperative). .. ......... 11
(T701C, T701D) History Counter Malfunction (engine time function inoperative) ......... 12
(T700, T701) History Recorder Malfunction (LCF function inoperative) . ................ 13
(T701C, T701D) History Counter Malfunction (LCF 1 function inoperative) ............. 14
(T701C, T701D) History Counter Malfunction (LCF 2 function inoperative) ............. 15
(T700, T701) History Recorder Malfunction (one or more functions inoperative) .......... 16
(T701C, T701D) History Counter Malfunction (more than one function inoperative) . ... ... 17
(T700, T701) History Recorder Malfunction (time temperature function inoperative) ....... 18
History Counter Malfunction (time temperature function inoperative) ...................... 19
Power Turbine Speed (Np)
Abnormal Np/Nr Rollback During Collective Application (with engines not at power limit
CONAILION) . .ottt et e e e e 23
No Np Governing When Advancing PCL to “FLY™ . ... ... ... i i 20
Np Does Not Respond to Np Demand Trim (with torque matching normal, Np does not respond to
normal NP/NT M) . . ..o oo ettt e e 21
*Np Instrument Not Indicating or Fluctuating (all other instruments normal) .. ............... 22
Stalls
Stall Above Ground Idle Speed (acceleration or deceleration above ground idle speed)......... 24
Starting Stalls (audible popping or whining during Ng acceleration to ground idle speed) . . . . . .. 25
Starting
Abnormally High TGT During Start . . .. ... e et e 26
Combustor Rumble During Start. .. ... . e 27
No Start (fuel mist seen coming from tailpipe; norisein TGT) ............................ 28
No Start (n0 compressor rotor TOTAtION). . . . v« v vttt e ettt et e e e e e 29
(T700) No Start (no fuel mist seen coming from tailpipe; norise in TGT) . ................. 30
(T700, T701C, T701D) No Start (no fuel mist seen coming from tailpipe; no rise in TGT) . 31
Slow or Hung Start (TGT increases but hangs) (On a hung start, engine lights off but does not
accelerate to idle speed. Speed hangs up between lightoffand idle.). ... .................. 32
Uncontrolled Acceleration (Ng) (gas generator continues to accelerate beyond ground idle speed) 33

* - Refer to paragraph 1-71, step k before starting troubleshooting procedure.
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Table 1-13. Symptom Index (Aircraft) (Cont)

Troubleshooting
Symptom Procedure

Turbine Gas Temperature (TGT)
Engine Exceeds TGT Operating Limits in “Replace Engine” Area of Figure: (T700

or 1-53, (T701) Figure 1-51 or 1-54, (T701C, T701D) Figure 1J52 or 1-55 .......... 34
Engine Exceeds TGT Operating Limits and is in “Troubleshoot” Area of figure: (T700) Figure]

[1-50]or 1-53, (T701) Figure 1-51jor 1-54, (T701C, T701D) Figure 1-52 or 1-55... ... 35
Engine Overtemperature (exceeds TGT operating limits) . . ............ ... ... 36
TGT Exceeds Limiter Setting (TGT exceeds (T700, T701) ECU or (T701C, T701D) DEC

limiter setting at FAT above (T700, T701) 4°C (40°F) or (T701C, T701D) -14°C (7°F)) 37
*TGT Fluctuates at Ground Idle Speed (idle speed or TGT drifts above and below limits in

[paragraph T-125) . . ..ot e 38

*TGT Instrument Roll-Back, not Indicating or Fluctuating (TGT roll-back is a differential greater

than 30°C. All other instruments normal). . ......... ... .. ... . i 39
FUEL SYSTEM
Excessive Fuel Leaking from Overboard Drain While Engine is Operating at Ground Idle Speed . . 40
No Fuel Mist Seen Coming from the Aircraft Common Drain During Engine Prime or Vapor Vent . 41
Fuel Filter Bypass Light ON. . . ... .. . e e et 42
Low Fuel Pressure Caution Light ON Below Flight Idle Speed . ............................ 43
Low Fuel Pressure Caution Light ON at or Above Flight Idle Speed .. ....................... 44
OIL SYSTEM

Electrical Chip Detector Light Does Not Go ON During Electrical Chip Detector Circuit Test

L-0D) . 45
Electrical Chip Detector Light ON During Engine Operation . .. ................ccuunin.n.. 46
Electrical Chip Detector Light ON and No Debris Found . ........ ... .. .. .. ... .. ... ... 47
Excessive Oil Leakage at Overboard Drain (out-of-Limits). . . ............. ... 48
Excessive Oil Leakage at Service Port Scupper. .. ... ... i 49
High Oil Consumption (over limits). . . ... ... ... et i 50
High Oil Level (oil level above full mark on sight glass) ................ ... .. ... ......... 51
High Ol Pressure . ... ..ot e e e e e e et et e e 52
NO OIl Pressure. . . . oottt e e e e e e e e e e e e 53
(T700, T701C, T701D) No Oil Temperature . .. ........vutrnerneteereeneennennnnn. 54
Oil Filter Bypass Light Comes ON. . . .. ... .. e e 55
Oil Pressure Below LImits ... ... ... e e e 56
*Oil Pressure Fluctuates . . ... ... o 57
(T700, T701C, T701D) Oil Temperature Exceeds Limits (exceeds normal operating

temperature for affected engine) ........... .. .. . 58
Smoke in Exhaust . . . ... ..o 59

* - Refer to paragraph 1-71, step k before starting troubleshooting procedure.
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Table 1-13. Symptom Index (Aircraft) (Cont)

Troubleshooting
Symptom Procedure

OVERSPEED TEST SYSTEM

Overspeed (Engine Flames Out) (See Troubleshooting Procedure 5)

Overspeed Cuts in with One Test Button Depressed . .. ....... ... ... 60
Overspeed Test System Will Not Operate (overspeed test system fails to cut back Ng and Np) ... .. 61
STEADY-STATE OPERATION - FLIGHT POWER RANGE
NOTE

e IfHMU PN 4046T52G28 or 4046T52G29 (6068T97P07 or 6068T97P08) is removed from a T700-GE-
701C or T700-GE-701D powered AH-64A Apache and replaced with a 4046T52G30 (6068T97P09) or with
a 4046T52G38 (6068T97P13) HMU, the opposite engine must be configured with a 4046T52G30
(6068T97P09) or with a 4046T52G38 (6068T97P13) HMU. Additionally, both engines must be configured
with 5078 T29G02 (6080T56P03) or higher DECs.

* If DEC PN 5078T29G01 (6080T56P01) is removed from a T700-GE-701C or T700-GE-701D powered AH-
64A Apache and replaced with a 5078T29G02 (6080T56P03) or higher DEC, the opposite engine must be
configured with a 5078T29G02 (6080T56P03) or higher DEC. Additionally, both engines must be configured
with 4046 T52G30 (6068T97P09) or 4046T52G38 (6068T97P13) HMUs.

ECU or DEC Lockout Mode Inoperative (engine will not respond to ECU or DEC lockout when PCL

is advanced to maximum position or engine will not reset from lockout) .................... 62
Low Engine Performance (verified by maximum power check).............................. 63
Stable Operation with ECU or DEC Locked Out (Ng, TGT, and Np fluctuated above and below limits

when ECU or DEC wasnotlocked out) . ......... ... .. i 64
TGT Margin Out-of-Limits (from HIT check done according to procedures in applicable aircraft

maintenance manual). . .. ... ... e 65
*Torque and/or TGT Erratic/Fluctuating High/Low or Spiking (not accompanied by engine power

AN S ) . . ottt 66
*(T700, T701) ECU Torque and/or TGT Erratic ... ......ooviiri i 67
*Torque Instrument Not Indicating or Fluctuating (all other instruments normal) ................ 68

Torque Split (control system malfunctions, which results in a torque split of greater than 5% when
both engines are operating below TGT limiter or topping) . . ........c.ovuiiiiieeen. ... 69

Torque Split (Engine Goes to Lower Power) (Np/Nr decreases below Np demand setting. Affected
engine reduces power and does not respond to an increase in collective pitch.). . .............. 70

*Torque Split (Engine Goes to Maximum Power) (Np/Nr exceeds demand setting. Engine goes to

maximum power of 97-102% Ng.) . . ..ottt e 71
*Torque Split (INtermittent) . . . . ..ottt et e et e 72
Torque Split (occurs at high power only, both engines not on TGT limiter) ..................... 73
Torque Split (occurs throughout pOWer range). . . .....c. vttt e 74
Torque Split (torque hangup) . . . . ..ottt 75
Uncontrolled Acceleration above Ground Idle Speed (all engine parameters indicating). .. ........ 76
*¥Unstable Operation. . . . .. ...ttt e 77

* - Refer to paragraph 1-71, step K before starting troubleshooting procedure.
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* - Refer to paragraph 1-71, step k before starting troubleshooting procedure.
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Table 1-13. Symptom Index (Aircraft) (Cont)
Troubleshooting
Symptom Procedure
*Unstable Operation with (T700, T701) ECU, or (T701C, T701D) DEC locked out (Ng,
TGT, torque, and Np fluctuate greater than 5% with (T700, T701) ECU, or (T701C,
T701D) DEC 1ocked OUL) . ..ottt ettt e e et e e e e 78
(T701C, T701D) DEC - ENGINE TORQUE INDICATOR FAULT CODES
NOTE
The tolerance on all fault code indications is +3%.
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 15% (£3%) (check DEC). . . ... 79
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 25% (+3%) (Np demand channel) 80
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 35% (+3%) (load share channel) 81
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 45% (+3%) (TGT channel) .. .. 82
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 55% (£3%) (alternator power). . 83
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 65% (+3%) (Ng channel). . . . .. 84
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 75% (£3%) (Np channel). . . ... 85
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 85% (+3%) (torque and overspeed
Chanmel) ... e 86
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 95% (£3%) (hot start prevention
chanmel) .. ... 87
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 105% (£3%) (aircraft 400 Hz
POWET) ettt et e e e e e e e e e 88
(T701C, T701D) DEC - Engine Torque Indicator Fault Code - 115% (£3%) (collective channel) 89
(T701C, T701D Black Hawk) DEC - Engine Torque Indicator Fault Code - 125% (+3%) (Nr
ChaNNE]) . ..o 90
Both Engines Oscillate at FLY while at Low Collective Pitch Settings on the Ground (torque
fluctuates beyond the £5% limit with other engine parameters following). .................. 91
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Troubleshooting Procedure 1. Engine Anti-lce Advisory Light OFF with Engine Anti-lce Switch ON and

with % Ng at or Slightly Above Limit Line of Figure 1-118

{ WARNING |

Do not cycle anti-ice bleed and start valve more than once to determine proper
operation. Valve malfunction can cause engine flameout at low power settings
or during rapid collective movements. Do not fly the aircraft if TGT rise is less

than 30°C (54°F), or switch cycling is required.

NOTE

« Anti-icing system is off when 28 VDC power is applied to valve.

« If anti-icing system is switched on with engine operating at high power, engine
may be limited by the ECU or DEC TGT limiter or by HMU acceleration
schedule. Rotor droop may then develop. If one anti-icing system fails to
operate, a torque split may also occur.

With engine anti-ice light
off, operate engine at or
slightly above limit line of
Set torque
and hold it fixed. Turn
engine anti-ice switch on.
Does anti-ice light come

on?
I

No

v

Yes—Pp»

Continue to operate.

Does TGT increase 30°C
(54°F) or more?

Yes—Pp»

With aircraft power on and
engine anti-ice switch on,
check for power (28 VDC)
between pins 1 and 2 on
green cable connector

(W3P7) or anti-icing valve.

Power at valve?

No

v

Replace anti-icing bleed

Yes—Pp»

Troubleshoot aircraft anti-
icing switch wiring
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. After
troubleshooting, operate
engine at or slightly above
limit line of figure 1-118]
Set torque and hold it
fixed. Turn anti-ice switch

No
and start valve (paral on and off one time.
[10-25). Make required Verify that engine anti-ice
checks[(para 1-127) and light comes on and goes
continue to operate. off. Continue to operate.
v
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Troubleshooting Procedure 1.

No

v

Engine Anti-lce Advisory Light OFF with Engine Anti-lce Switch ON and
% Ng at or Slightly Above Limit Line of [Figure 1-118|(Cont)

with

Yes—P»

Troubleshoot engine anti-
ice advisory light circuit
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Does fault
remain?

I

l\f

Operate engine at or
slightly above limit line of
figure 1-118] Set torque

and hold fixed. Turn
engine anti-ice switch on
and off one time. Verify
that engine anti-ice light
comes on and goes off.
Continue to operate.
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Engine Anti-lce Advisory Light Remains ON at HIT Check or at Higher
Power with Engine Anti-lce Switch OFF

| WARNING |

Do not cycle anti-ice bleed and start valve more than once to determine proper
operation. Valve malfunction can cause engine flameout at low power settings
or during rapid collective movements. Do not fly the aircraft if TGT rise is less

than 30°C (54°F), or switch cycling is required.

NOTE

« Anti-icing system is off when 28 VDC power is applied to valve.

« If anti-icing system is switched on with engine operating at high power, engine
may be limited by the ECU or DEC TGT limiter or by HMU acceleration
schedule. Rotor droop may then develop. If one anti-icing system fails to
operate, a torque split may also occur.

Does engine anti-ice light
go out at some power
setting above the hit check
power setting?

No

v

Operate engine above
limit line of figure 1-1181
Set torque and hold it
fixed. Turn engine anti-ice
switch on. Does TGT
increase 30°C (54°F) or
less?

Yes—Pp»

Replace anti-icing bleed
and start valve (pard

[ 10-25). Make required
checks[(para 1-127]) and

continue to operate.

Yes—Pp»

With aircraft power on and
engine anti-ice switch off,
check for power (28 VDC)
between pins 1 and 2 on
green cable connector
(W3P7) of anti-icing valve.

Power at valve?

Yes—Pp»

Replace anti-icing bleed
and start valve
10-25). Make required
checks[(para 1-127) and

continue to operate.
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Troubleshooting Procedure 2.

\ 4

Engine Anti-lce Advisory Light Remains ON at HIT Check or at Higher
Power with Engine Anti-lce Switch OFF (Cont)

Yes—Pp»

No

v

Check pins 1 and 2 at E3
aircraft connector for
power (28 VDC). Power at
E3 connector?

No

v

Troubleshoot aircraft
wiring according to
troubleshooting
procedures in applicable
aircraft maintenance
manual.

Troubleshoot aircraft anti-
ice advisory light circuit
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. After trouble-
shooting circuit, operate
engine above operating
limit line of
Set torque and hold fixed.
Turn engine anti-ice switch
on and off one time.

Verify that Ng and TGT
changes and that engine
anti-ice light comes on and
goes off. Is circuit OK?

No

v

Repair faulty circuit
according to applicable
aircraft maintenance
manual and continue to
operate.
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Replace anti-icing bleed
and start valve
[10-25). Make required
checks[(para 1-127)) and
continue to operate.

Yes—Pp»

Replace green cable
[7-35). Make required
checks[(para 1-127)) and
continue to operate.
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Troubleshooting Procedure 3. Engine Flames Out During Ground Operation (combustion stops
indicated by a drop in TGT)
NOTE
Flameout can be caused by a compressor

stall.

Prime engine fuel
system
1-137). Attempt
start on opposite
fuel tank. Does
engine start?

No

v

YesP»

Repair faulty aircraft
fuel system
according to
applicable aircraft
maintenance
manual and
continue to operate.

Troubleshoot
aircraft fuel system
for proper operation
or contamination
according to
troubleshooting
procedures in
applicable
maintenance
manual. Is aircraft
fuel system faulty or
contaminated?

YesP»

Repair faulty aircraft
fuel system
according to
applicable aircraft
maintenance
manual, service
engine fuel filter
and
prime fuel system
(para 1-137).
Continue to
operate.
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Troubleshooting Procedure 3.

indicated by a drop in TGT) (Cont)

Engine Flames Out During Ground Operation (combustion stops

No
+ YesP» YesP» No
(T700) Inspect P3 (T700) Repair or (T700, T701) Do an For engines
hose for damage, replace P3 hose HMU Ps fitting equipped with anti-
cracks, or blockage and tube (para 10- check [para 1-138). icing bleed and start
(para 10-7). P3 4). Remove particle Leakage present? valve PN
hose and tube separator blower | 5044T08P05 and
faulty? [para 5-11). Yes below, replace valve
(701, T701C Remove shroud and 4 Yes {par_a 10-25) Does
’ ’ inspect impeller Replace HMU [paral engine flame out?
T701D) Inspect P3 [para5-13). If [6-39) and make
e | | | e
) damaged, replace Does
- P3 blowesrJ i engine flame out?
tube faulty” and [
HMU No
only if part no. of v
HMU is
6038T62P07 Continue to operate.
(assembly no.
4046T52G06) or ves
below. Does engine ¢
flame out? Yes
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(T701, T701C,
T701D) Repair or
replace P3 tube
(para 10-54).
Remove particle
separator blower
[para 5-11).
Remove shroud and
inspect impeller
(para 5-13). If
impeller is
damaged, replace
blower

(para 5-14) and
HMU (para 6-39)

only if part no. of
HMU is
6038T62P10
(assembly no.
4046T52G08).
Does engine flame
out?

(T700) Replace
POU
and make required
checks (para 1-
127). Does engine
flame out?

(T701, T701C,
T701D) Replace
oDV
and make required
checks
[1-127). Does

engine flame out?

No

v

Continue to operate.

Recheck aircraft
fuel system and
attempt start. If
engine flames out,
replace engine.
Make required
checks [(para 1-126)
and continue to
operate.
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indicated by a drop in TGT) (Cont)

No

v

Make required

checks|(para 1-127)

TM 1-2840-248-23
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Engine Flames Out During Ground Operation (combustion stops

system leak?

faulty part and make
required checks

para 1-127). Does

engine flame out?

|
No

h 4

Continue to operate.

HMU P3 fitting
check (para 1-138).

Leakage present?

Yes

v

Replace HMU [para
[6-39) and make

required checks

para 1-127)l Does

engine flame out?

No

v

Continue to operate.

ne and continue to
operate.
h 4 Yes Yes P No—
Does engine fuel Tighten or replace (T700, T701) Do an For engines

YesPp

equipped with anti-
icing bleed and start
valve PN
5044T08P05 and
below, replace valve

para 10-25) Does

engine flame out?

Yes

v

(T700) Replace
POU ((para 6-87)

and make required
checks
1-127). Does

engine flame out?

(T701, T701C,
T701D) Replace
obv
and make required
checks
[1-127). Does

engine flame out?

YesP»

Recheck aircraft
fuel system and
attempt start. If
engine flames out,
replace it. Make
required checks
(para 1-126) and

continue to operate.
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Troubleshooting Procedure 3.

Engine Flames Out During Ground Operation (combustion stops
indicated by a drop in TGT) (Cont)

No

v

No Continue to operate.
A 4 Yes P Yesp Yes
Replace HMU [para | | (T700) Replace M eor ongines P Recheck aircraft
[6-39) and make POU [(para 6-87) equipped with anti- fuel system and
required checks and make required icing bleed and start attempt start. If
para 1-127)) Does checks valve PN engine flames out,

engine flame out?

A 4

Continue to operate.
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1-127). Does

engine flame out?

(T701, T701C,
T701D) Replace
obv
and make required
checks (para 1-
127). Does engine
flame out?

|
No

A 4

Continue to operate.

5044T08P05 and
below, replace valve

para 10-25) Does

engine flame out?

A 4

Continue to operate.

replace it. Make
required checks
[para 1-126) and

continue to operate.




TM 1-2840-248-23
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Troubleshooting Procedure 3.1. (T700) Engine Flames Out During PCL Movement from Fly to Idle (fuel
pressure warning light not illuminated)

Yes—P»
Inspect engine Fix problems found.

compartment for fuel
leaks, loose/damaged P3
tube, and proper PAS
rigging/ throttle stop block
adjustment. Any
problems?

e

No

+ No—p»
Perform S39 circuit & Fix problems found.

short-to-ground checks on

both engines [para 1-78).
S39 checks ok?

l«

Yis
Perform HMU P3 fitting No—> Fix problems found.
check [[para 1-138) and
check lineffitting for
cracks, clogging or fuel
presence. P3 check ok?

e

Yes

+ No—p» -
Actuate VG mechanism Replace AISBV with
using a torque wrench and known good unit.
note if reading exceeds
165 in. Ibs (indicative of
binding). Torque value

ok?
¢

Yis
Duplicate original engine/ No—> Were any corrective Yoo ¥ Stop. Return aircraft to
aircraft conditions and actions taken to resolve service.
attempt to repeat flameout flameout event?
event 5 times. Did event
repeat?

Change 5 1-112.1
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Troubleshooting Procedure 3.1.

(T700) Engine Flames Out During PCL Movement from Fly to Idle (fuel

pressure warning light not illuminated) (Cont)

|

l

Remove HMU from
service. Install a
replacement HMU (para 6-
39) and make required
checks [(para 1-127).

HMU is still suspect.
Replace HMU|(para 6-39)

and make required checks

to resolve
PCL "Fly to Idle"
flameouts.

Stop. Return aircraft to
service. Send HMU to
depot for repair.

1-112.2 Change 5
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T.0. 23-T700-6

Troubleshooting Procedure 4. Engine Flames Out During In-Flight Operation
(combustion stops indicated by a drop in TGT)

NOTE
Flameout can be caused by a compressor stall.

YesP _
Was engine fuel See troubleshooting
pressure light in procedure 43.
cockpit on?
No

v

See troubleshooting
procedure 3.
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Troubleshooting Procedure 5.

(combustion stops indicated by a drop in TGT)

NOTE

Flameout can be caused by a compressor stall.

(T700) Engine Flames Out During Np Overspeed Check

with aircraft fuel
system priming
pump on. Does
engine flame out?

No

l

Troubleshoot aircraft
fuel system
according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual and
continue to operate.

1-114

required checks

para 1-127)l Does

engine flame out?

A 4

Continue to operate.

required checks

[para 1-127)) and do

an overspeed check

(para1-132)] Does

engine flame out?

No

!

Continue to operate.

YesP» YesP» YesP»
Do an overspeed Replace POU Replace HMU Troubleshoot aircraft
check [[para 1-132) [6-87) and make [6-39). Make fuel system

according to
troubleshooting
procedures in the
applicable aircraft
maintenance
manual and
continue to operate.




TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 6. Ng Does Not Accelerate Above Ground Idle Speed

(T701, T701C, T701D Apache) Make sure chop collar system is not activated.

Troubleshoot PCL linkage
cable according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Operation faulty?

Yes—P»

Repair fault according to
applicable aircraft
maintenance manual.
Continue to operate.

No
+ Yes—P» Yes—P» .
Inspect fuel hoses, tubes, Tighten fittings or replace Continue to operate.
and fittings for looseness hoses and tubes as
or leakage. Fuel leaking? required. Do an idle
speed leakage check
(para 1-140). Fault fixed?
No
< No
h 4 Yes—P»,

(T700) Inspect P3 hose
and tube for damage,
cracks, blockage, or loose

connections|(para 10-7).

Hose and/or tube faulty?

(T701, T701C, T701D)
Inspect P3 tube for
damage, cracks,

(T700) Repair or replace
P3 hose and tube
[10-4). Make required
checks|(para 1-127)) and

continue to operate.

(T701, T701C, T701D)
Repair or replace P3 tube

para 10-54). Make

blockage, or loose required checks
connections [(para 10-57). [1-127) and continue to
Tube faulty? operate.

No

v

Change 7
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Troubleshooting Procedure 6.

No

4

Ng Does Not Accelerate Above Ground Idle Speed (Cont)

Do an (T700, T701) ECU
or (T701C, T701D) DEC
lock-out system check
Does
engine accelerate above
ground idle when in
lockout?

|
No

A 4

Yes—Pp»

Replace (T700, T701)
ECU or (T701C, T701D)
DEC [para 7-11). Make
required checks
[1-127) and continue to

operate.

Do a fuel flow verification

check (para 1-75).

Replace faulty parts as
required. Fault fixed?

No

4

Yes—Pp»

Continue to operate.

Do a circuit check at S39

connector (para 1-79).

Replace faulty parts as
required. Fault fixed?

No

v

Yes—Pp»

Continue to operate.

Check aircraft TGT,
torque, and if applicable,
the chop indicating system
for short circuits according
to applicable aircraft
maintenance manual.
Fault fixed?

No

4

Replace HMU
16-39). Make required
checks|(para 1-127)) and

continue to operate.

1-116 Change 7

Yes—Pp»

Continue to operate.




TM 1-2840-248-23
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Troubleshooting Procedure 7. (T701, T701C, T701D) Ng High at Ground Idle Speed

Troubleshoot PCL linkage
and cable according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Operation faulty?

No

4

Check aircraft Ng
indication system
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. System faulty?

No

v

Replace HMU
16-39). Make required
checks|(para 1-127)) and

continue to operate.

Yes—Pp»

Repair fault according to
applicable aircraft
maintenance manual and
continue to operate.

Yes—Pp»

Repair Ng indicating
system according to
applicable aircraft
maintenance manual and
continue to operate.

Change 7
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Troubleshooting Procedure 8.

Ng Instrument Fluctuating or Not Indicating
(all other instruments normal)

Remove green cable from
alternator and aircraft E3
connector. Check
exposed pins and sockets
for damage or debris.
Connectors faulty?

Yes—P»

Tighten, clean, or repair as
required. Fault remains?

No

h 4
No Continue to operate
A 4 Yes—P»

Do an Ng indicating

Alternator and/or cable
faulty?

system check (para 1-91).

Y

Troubleshoot aircraft Ng
indicating system
according to trouble-
shooting procedures in
applicable aircraft
maintenance manual and
continue to operate.

1-118

Replace faulty parts:
« Alternator stator

(para 7-51)
* Green cable

(para 7-35)
Make required checks
and continue
to operate.

Yes—P»

Replace faulty parts as
required. Make required

checks|(para 1-127)) and

continue to operate.




TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 9. Ng Low at Ground Idle Speed (idle speed is below limits in Table 1-17

Yes—P»

Troubleshoot aircraft Ng Repair Ng indicating
indicating system system according to
according to applicable aircraft
troubleshooting maintenance manual and
procedures in applicable continue to operate.
aircraft maintenance
manual. System faulty?

No

+ Yes—P»
(T700) Disconnect POU (T700) Replace POU
drain line. Start engine para 6-87). Make
and run at ground idle required checks
speed. Does POU leak in [1-127) and continue to
excess of 1 cc/min? operate.
(T701, T701C, T701D) (T701, T701C, T701D)
disconnect ODV drain Replace ODV((para 6-74).
line. Start engine and run Make required checks
at ground idle speed. para 1-127)) and continue
Does valve leak in excess to operate.
of 1 cc/min?

No

+ Yes
Check fuel manifold for Replace fuel manifold
leaks at ground idle (para6-9). Make required
speed. Does manifold checks|(para 1-127) and
leak? continue to operate.

No

l Yes—P» Yes—Pp»

(T700) Inspect P3 hose
and tube for loose
connections, leaks, or
blockage. P3 hose and
tube faulty?

(T701, T701C, T701D)
Inspect P3 tube for loose
connections, leaks, or
blockage. P3 tube faulty?

(T700) and[Table 1-18 {T701, T701C, T701D))

(T700) Replace P3 hose
and tube and
check idle speed. Idle
speed ok?

(T701, T701C, T701D)
Replace P3 tube
and check idle

speed. Idle speed ok?

Make required checks
and continue

to operate.

Change 7
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Troubleshooting Procedure 9.

A 4

Ng Low at Ground Idle Speed (idle speed is below limits in Table 1-17
(T700) and([Table 1-18 (T701, T701C, T701D)) (Cont)

No

v

Replace HMU |(para 6-39)

and check idle speed. Idle
speed ok?

No

v

Using borescope

(para 1-172), inspect
compressor. Compressor
damage out of limits?

No

v

Clean compressor
|1-157) and continue to

operate.

Check engine oil level. Is
oil level high?

No

v

Yes—Pp»

See troubleshooting
procedure 51.

Yes—Pp»

Replace HMU [(para 6-39)

and check idle speed. Idle
speed ok?

Make required checks

(para 1-127) and continue

to operate.

No

+ Yes—Pp»
Using borescope Replace engine. Make
[1-172), inspect required checks
compressor. Compressor [1-126) and continue to
damage out-of-limits? operate.

No

v

Clean compressor
[ 1-157) and continue to

operate.

1-120 Change 7

Yes—P»

Make required checks

(para 1-127) and continue

to operate.

Yes—Pp»

Replace engine. Make

required checks
| 1-124) and continue to
operate.




Troubleshooting Procedure 10.

TM 1-2840-248-23
T.0. 2J-T700-6

Uncontrolled Deceleration (Ng) (Ng and TGT decrease without retarding

PCL

or collective pitch)

NOTE

Check to determine if fault is corrected by operating with ECU/DEC locked out.
If fault is corrected, the most likely cause of the fault is a faulty aircraft cable
that connects to (T700, T701) ECU or (T701C, T701D) DEC receptacle E1.
See troubleshooting procedure 70.

Inspect fuel hoses, tubes,
and fittings of engine and
aircraft for leaks. Tighten
or replace part(s) as
required. Make required

checks[(para 1-127). Is

fault fixed?
I

No

v

(T700) Inspect P3 hose
and tube for loose
connections, cracks,
damage, or blockage
(para 10-7). Is P3 hose
and tube faulty?

(T701, T701C, T701D)
Inspect P3 tube for loose
connections, cracks,
damage, or blockage
(para 10-57)). Is P3 tube
faulty?

Yes—P»

Continue to operate.

Yes—P»

(T700) Repair or replace
P3 hose and tube (paral
[10-4). Remove particle
separator blower (paral
[5-11). Remove shroud
and inspect impeller (para
[5-13). Impeller

damaged?

(T701, T701C, T701D)
Repair or replace P3 tube
Remove
particle separator blower
(para 5-11)l Remove
shroud and inspect
impeller [para 5-13).

Impeller damaged?

|
No

h 4

Reinstall blower [paral

[5-14). Make required
checksl(para 1-127) and

continue to operate.

Yes—Pp»

Replace blower
and HMU
[6-39). Make required

checks|(para 1-127) and

continue to operate.

Change 7
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Troubleshooting Procedure 10.

Uncontrolled Deceleration (Ng) (Ng and TGT decrease without retarding

PCL

or collective pitch) (Cont)

r\f
Yes—Pp»

Has fuel filter impending See troubleshooting
bypass indicator button procedure 42.
popped?

I

No

+ Yes—Pp»
Replace HMU Continue to operate.
and make required checks
(para 1-127). Is fault
fixed?

I

No

+ Yes—Pp»
(T700) Replace POU Make required checks
and attempt (para 1-127)) and continue
start. Fault fixed? to operate.
(T701,T701C, T701D)
Replace ODV[(para 6-74)
and attempt start. Fault
fixed?

|

No

h 4 Yes—Pp»
Troubleshoot for Replace engine. Make
restriction in aircraft fuel required checks
system according to [1-126) and continue to
troubleshooting operate.
procedures in applicable
aircraft maintenance
manual. System ok?

I

No

+ Yes—Pp»

Repair fuel system
according to applicable
aircraft maintenance
manual. Fault fixed?

No

v

Replace engine. Make
required checks
[1-124) and continue to

operate.

1-122 Change 7

Continue to operate.




TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 11.  (T700, T701) History Recorder Malfunction
(engine time function inoperative)

Yes—P»
Disconnect yellow cable Replace yellow cable
connectors W4P1 and (para 7-41). Make
W4P4. Check for shorts required checks
between pins and for [ 1-127) and continue to
continuity between the operate.
following:
W4P4 W4P1
8 to 26
9 to 27
Open or short circuits?
No
- + Yes—P»
Replace history recorder Replace ECU (para 7-11).
and make Make required checks
required checks (para 1-127)) and continue
1-127)). Does fault to operate.
remain?
No

v

Continue to operate.
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| Troubleshooting Procedure 12.  (T701C, T701D) History Counter Malfunction
(engine time function inoperative)

Yes—Pp»
Disconnect yellow cable Replace yellow cable
connectors W4P1 and [para 7-41). Make
W4P4., Check for shorts required checks
between pins and for ) and continue to
continuity between the operate.
following:
W4P4 4P1
11 to 23
6 to 22

Open circuits or short to
ground?

I

No

+ Yes—Pp»
Replace history counter '\Rﬂeilace D'_ECd-
and make ake required checks
required checks (para 1-127]) and continue
1-127). Does fault to operate.
remain?

I

No

v

Continue to operate.

1-124 Change 7



Troubleshooting Procedure 13.

Disconnect yellow cable
connectors W4P1 and
W4P4. Check for shorts
between pins and for
continuity between the
following:

W4P4 W4P1
1 to 13
2 to 25

Open short circuits?

No

v

Replace history recorder
(bara 7-17)l Make
required checks
1-127)). Does fault

remain?
I

No

v

Continue to operate.

(T700, T701) History Recorder Malfunction

(LCF function inoperative)

Yes—P»

Replace yellow cable
(para 7-41)l Make

required checks [para
[1-127)) and continue to

operate.

Yes—P»

Replace ECU
and make required

checks (para 1-127) and

continue to operate.

T™M 1-2840-248-23
T.0. 2J-T700-6

Change 4
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| Troubleshooting Procedure 14.  (T701C, T701D) History Counter Malfunction
(LCF 1 function inoperative)

Yes—P»
Disconnect yellow cable Replace yellow cable
connectors W4P1 and [para /-41). Make
W4P4. Check for shorts required checks (paral
between pins and for [1-127) and continue to
continuity between the operate.
following:
W4P4 4P1
3 to 11
6 to 22
Open circuits or short to
ground?
No
- + Yes—Pp»
Replace History Counter Replace DEC[(para 7-11).
[m and make Make required checks
required checks [paral para 1-127)) and continue
[1-127). Does fault to operate.
remain?
No

v

Continue to operate.
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Troubleshooting Procedure 15.

Disconnect yellow cable
connectors W4P1 and
WA4P4. Check for shorts
between pins and for
continuity between the
following:

W4P4 4P1
1 to 13
6 to 22

Open circuits or short to

ground?
I

No

v

Replace History Counter

(para7-17) and make
required checks [paral

[1-127). Does fault

remain?
I

No

v

Continue to operate.

(T701C, T701D) History Counter Malfunction
(LCF 2 function inoperative)

Yes—Pp»

Replace yellow cable
(para 7-41). Make
required checks
[1-127) and continue to
operate.

Yes—Pp»

Replace DEC [(para 7-11).

Make required checks

para 1-127)) and continue

to operate.

TM 1-2840-248-23
T.0. 2J-T700-6

Change 7
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Troubleshooting Procedure 16.

(T700, T701) History Recorder Malfunction

(one or more functions inoperative)

NOTE

» Check yellow cable connectors at ECU, alternator stator, and history recorder for
tightness. When removing connectors, check pins and sockets for damage.
« During ground idle operations, check history recorder hours indicator window to
justify that there is 115V, 400 HZ power at history recorder.

LCF function
inoperative?

No

v

YesP»

See troubleshooting
procedure 13.

Time-temperature
function
inoperative?

No

v

YesP»

See troubleshooting
procedure 18.

Engine time function

YesP»

See troubleshooting
procedure 11.

inoperative?
No
- + YesP» Yesp» Yes-p»
AII functl_ons are Check aircraft 115V, Disconnect yellow Replace yellow
inoperative. Check 400 HZ at aircraft cable W4P1 cable (para 7-41).
cockpit instruments E1 connector, connector at ECU Make required
for Np and torque sockets 1 and 2. and W4P4 at history checks|(para 1-127)

indications. Does
Np and torque
indicate?

1-128

Power at sockets?

No

v

Troubleshoot aircraft
wiring according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual and
continue to operate.

recorder. Check for
shorts between pins
and for continuity

between the

following:

W4P4 4P1
3 to 11
8 to 26
9 to 27

11 to 23
12 to 24

Open or short
circuits?

and continue to
operate.




Troubleshooting Procedure 16.

No

v

(T700, T701) History Recorder Malfunction

(one or more functions inoperative) (Cont)

TM 1-2840-248-23
T.0. 23-T700-6

Make alternator and
yellow cable check
(para1-82). Part(s)
faulty?

YesP»

Replace faulty
alternator stator
(para 7-51) or yellow
cable[(para 7-41).
Make required
checks|(para 1-127)
and continue to

No

+ YesP»
Replace ECU Continue to operate.
and make

required checks
para 1-127). Fault

fixed?

No

|

No operate.
A 4 Yes-p»
Replace ECU Continue to operate.

7-17)) and make
required checks

(para 1-127). Fault

fixed?

No

|

Replace history
recorder [para 7-17).
Make required
checks|[(para 1-127)
and continue to
operate.

Replace history
recorder [para 7-17).
Make required
checks
and continue to
operate.
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] Troubleshooting Procedure 17.

(more than one function inoperative)

NOTE

(T701C, T701D) History Counter Malfunction

Check yellow cable connectors at DEC, alternator stator, and history counter
for tightness. When removing connectors, check pins and sockets for
damage.

More than one
function inoperative.
Check cockpit
instruments for Np
and torque
indications. Does
Np and torque
indicate?

No

v

Yes

Yes

Make alternator and
yellow cable check
(para 1-82). Part(s)
faulty?

1-130
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YesP»

Replace faulty
alternator stator
(para 7-57]) or
yellow cable (paral
[7-41). Make
required checks
[para 1-127) and
check aircraft 115V,
400 HZ at aircraft
E1 connector,
sockets 1 and 2.
Power at sockets?

No

v

Troubleshoot
aircraft wiring
according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual and

continue to operate.

YesP»

Disconnect yellow
cable W4P1
connector at DEC
and W4P4 at history
recorder. Check for
shorts between pins
and for continuity

between the

following:

W4P4 4P1
3 to 11
5 to 10
1 to 13

11 to 23
6 to 22

Open circuits or
short to ground?

Replace yellow
cable [para 7-47).
Make required
checks
and continue to
operate.
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No

v

Disconnect yellow
cable W4P1
connector at DEC
and W4P4 at history
counter. Check for
shorts between pins
and for continuity
between the

following:

W4P4 W4P1
3 to 11
5 to 10
1 to 13
11 to 23
6 to 22

Open circuits or
short to ground?

YesP

Replace yellow

cable [(para 7-41).

Make required

checks|(para 1-127)

and continue to
operate.

No

>

Y

(T701C, T701D) History Counter Malfunction
(more than one function inoperative) (Cont)

YesP»

TM 1-2840-248-23
T.0. 2J-T700-6

Replace history
counter [para 7-17)

and make required

checks
[1-127). Fault fixed?

No

4

Replace DEC|(para
[ 7-11). Make

required checks

(para 1-127) and

continue to operate.

Continue to operate.
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Troubleshooting Procedure 18.

Is cockpit TGT instrument

indicating?

No

v

(time temperature function inoperative)

-Yes

Make thermocouple
assembly check (paral
[1-83). Replace faulty
thermocouple assembly
or yellow cable
and make
required checks
[1-127). Does fault

remain?
I

No

v

Continue to operate.

1-132

Yes—Pp»

Disconnect yellow cable
connectors W4P1 and
W4P4. Check for shorts
between pins and for
continuity between the
following:

W4P4 4P1
5 to 10
6 to 22
8 to 26
9 to 27

Open or short circuits?

No

v

Replace history recorder

(para7-17) and make
required checks (para

[1-127). Does fault

remain?
I

No

v

Continue to operate.

(T700, T701) History Recorder Malfunction

Yes—P»

Replace yellow cable
(para 7-41). make
required checks (para
[1-127) and continue to
operate.

Yes—Pp»

Replace ECU (para 7-11).
Make required checks
and continue
to operate.




Troubleshooting Procedure 19.

Is cockpit TGT instrument
indicating?

No

v

Make thermocouple
assembly check
[1-83). Replace faulty
thermocouple assembly
or yellow cable
and make
required checks (paral

1-127). Does fault

remain?
I

No

v

Continue to operate.

History Counter Malfunction

TM 1-2840-248-23
T.0. 23-T700-6

(time temperature function inoperative)

Yes—Pp Yes—Pp»

Disconnect yellow cable Replace yellow cable
connectors W4P1 and (para 7-4T). Make

WA4P4. Check for shorts required checks (paral
between pins and for [1-127) and continue to
continuity between the operate.

following:

W4P4 4P1

5 to 10
6 to 22
Open circuits or short to
ground?
No
- l Yes—P»

Replace history counter Replace DEC [para 7-11).
(para 7-17) and make Make required checks
required checks (paral (para 1-127)) and continue
m. DoeS fault to Operate_

remain?

No

v

Continue to operate.
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Troubleshooting Procedure 20.

No Np Governing When Advancing PCL to “FLY”

NOTE

* Np may increase as follows:
— (T700) 105-106%
— (T701, T701C, T701D) 118-120%, tripping Np overspeed system.

« ECU or DEC is reset from lockout when PCL is slightly forward of ground idle
detent. Be sure that lack of Np governing is not just failure to retard PCL far
enough to reset ECU or DEC operation.

Yes—Ppr— -

Check PAS for correct Rig PAS according to
rigging using ground idle applicable aircraft
rig pin. Rigging faulty? maintenance manual and

| continue to operate.

No

+ Yes—Pp»
Check electrical Replace faulty
connectors at HMU (J1), component(s). Make
ECU or DEC (J2), and Np required checks
sensor for looseness or [1-127) and continue to
damage. Connectors operate.
faulty?

No

+ Yes—p»

Advance PCL to lockout
and listen for click from
Hamilton Standard HMU
or aline the white line on
the PAS spindle with the
stop boss on the
Woodward Governor
HMU. Vapor vent
observed, click heard or
white line alined with stop
boss?

1-134 Change 7

Make circuit check at S39
connector [para 1-79).
Make ECU or DEC and
HMU system checks
(para 1-81). System
faulty?

Yes—Pp»

Replace faulty
component(s). Make
required checks
[1-127) and continue to
operate.
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No

v

TM 1-2840-248-23
T.0. 23-T700-6

No Np Governing When Advancing PCL to “FLY” (Cont)

Replace ECU or
DEC
and make required
checks
[1-127). Does fault

remain?

No
No
Continue to operate.
h 4

Remove PAS rotary
actuator. Rotate
PAS fully clockwise,
then fully counter-
clockwise. Click
from Hamilton
Standard HMU
heard, white line
alined with stop
boss on Woodward
Governor HMU and
vapor vent
observed?

No

v

Replace HMU
[6-39). Make

required checks
(para 1-127) and
continue to operate.

Yes»

Check PCL linkage
to PAS for proper
ground idle rig
position and for
binding according to
applicable aircraft
maintenance
manual and

continue to operate.

Yesp»

Make alternator and
yellow cable check
(para 1-82). Parts

faulty?
|

No

v

Replace HMU
[6-39). Make
required checks

(para 1-127) and

continue to operate.

Yes»

Replace faulty
alternator stator
{para 7-51]) or yellow
cable [para 7-41).
Make required
checks
and continue to
operate.
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Troubleshooting Procedure 21.

Np Does Not Respond to Np Demand Trim (with torque matching
normal, Np does not respond to normal Np/Nr trim)

Has Np exceeded limits in
[figure 1-587

No

!

Yes—Pp»

Replace engine. Make
required checks [paral
[1-126) and continue to

operate.

Check all Np system
electrical connectors for
tightness. When
removing connectors,
check pins and sockets
for damage or debris.
Connectors faulty?

A 4

Yes—Pp»

Tighten connectors or
replace faulty
component(s). Fault

fixed?
|

No

v

Check aircraft Np demand
system at E1 connector
System

faulty?

No

!

Check Np demand
system at E1 connector

(para1-86). System ok?

No

!

Repair Np demand
according to applicable
aircraft maintenance
manual and continue to
operate.
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Yes—Pp»

Replace (T700, T701)
ECU or (T701C, T701D)

DEC [para 7-11). Make
required checks

[1-127) and continue to
operate.

Yes—Pp»

Yes—Pp»

Make required checks

(para 1-127) and continue

to operate.

Repair Np demand
system according to
applicable aircraft
maintenance manual and
continue to operate.
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Troubleshooting Procedure 22.  Np Instrument Not Indicating or Fluctuating
(all other instruments normal)

« It may be necessary to rotate the main rotor by hand in the reverse direction. If
so, be sure power turbine rotor is free to rotate.

« If power turbine rotor is seized, rotating the main rotor in the reverse direction
will apply enough force to damage power turbine rotor.

NOTE

A slight audible metal-to-metal rubbing noise coming from within the power
turbine module after extended operation at high power is normal.

YesP»

Check all Np system Tighten, clean,
electrical connectors repair, or replace
for tightness. When connectors as
removing required. make
connectors, check required checks
pins and sockets for (para 1-127) and
damage or debris. continue to operate.
Connectors faulty?

No

* Yes Yes»
Troubleshoot aircraft Do an Np sensor Replace faulty part:
Np indicating system system check (paral + Yellow cable
according to trouble- m’; System (para 7-41)
shooting procedures faulty* * Np sensor [paral
in applicable aircraft ]
maintenance Make required
manual. System checksm
ok? and continue to

operate.
No
No
v v
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Troubleshooting Procedure 22.

(all other instruments normal) (Cont)

Np Instrument Not Indicating or Fluctuating

No No
v A 4 Yes Yesp
Replace (T700, Make alternator and Replace faulty

Repair Np indicating
system according to
applicable aircraft
maintenance
manual and
continue to operate.

1-138

T701) ECU or
(T701C, T701D)
DEC [para 7-11).
Make required
checks
[1-127). Does fault

yellow cable check

[para 1-82]. Part(s)
faulty?

remain?
I

No

v

Continue to operate.

<

Change 7

alternator stator
(para 7-51)) or yellow
cable [[para 7-41).
Make required
checks|[(para 1-127)
and continue to
operate.




Make required

checks
| 1-126) and continue
to operate.

TM 1-2840-248-23

at a time, ECU or
DEC and manually
match torques at
100% Np/Nr at
various power
settings. Manual
operations ok?

No

v

See troubleshooting
procedure 72.

at S39 connector

(para 1-79). Make
ECU or DEC and
HMU systems check

(para 1-81). System

faulty?
|

No

v

checks|(para 1-127)

and continue to
operate.

T.0. 2J-T700-6
Troubleshooting Procedure 23.  Abnormal Np/Nr Rollback During Collective Application
(with engines not at power limit condition)
NOTE
Steady-state and transient matching is working, but causing abnormal Np/Nr
upspeed or underspeed.
Yes Yes
Perform a maximum Troubleshoot both Repair LDS system
power check LDS systems for according to
(T701, proper rigging applicable aircraft
T701C, T701D AH- according to trouble- maintenance
64A), or 1-147 shooting procedures manual and
(T701C, T701D UH- in applicable continue to operate.
60L)). Torque and manual. System
system ok? faulty?
T |
* ¢ - YesP» YesP»
Replace engine. Check one engine Make circuit checks Replace faulty parts.

Make required

Check aircraft Np
demand system,
load share, and
instrument
indicating cables
System
faulty?

No

v

Check aircraft
collective rate pot
and (T701C, T701D
AH-64A) Nr input to
DEC according to
applicable aircraft
maintenance
manual and
continue to operate.

YesP»

system according to
applicable aircraft

continue to operate.

Repair Np demand

maintenance
manual and

Change 7 1-139
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Troubleshooting Procedure 24.

Stall Above Ground Idle Speed (acceleration or deceleration above

ground idle speed)

NOTE

« A stall is indicated by an audible rumble or bang and may not cause a rise in

TGT.

« If an unusually high-pitched whining sound is heard, see [paragraph 1-87

Yes—P»

Visually inspect Replace engine. Make
[1-284) engine inlet and required checks (para
actuating system linkage [1-126) and continue to
assembly for foreign object operate.
jamming, looseness, inlet
blockage or binding.
Assembly faulty?

o

+ Yes—P»

Check for full HMU
actuator rod travel of 1.6-
1.8 inches (seelfig]
[1-146) by using an open-
end wrench on flats of
actuating shaft to set
linkage assembly the fully
closed position (HMU

Inspect actuating system
linkage assembly
2-51, 2-71). System

ok?
I

No

v

Replace engine. Make

extended). Assembly [1-126) and continue to
faulty? operate.
No
+ Yes—Pp»
Using borescope (paral Replace engine. make
[1-172)), inspect required checks (para
compressor. Damage out- [1-126) and continue to
of-limits? operate.
No
+ Yes—Pp»
Using borescope (paral Replace engine. Make
[1-172)), inspect required checks (para
combustion section. [1-128) and continue to
Damage out-of-limits? operate.

1-140

Yes—P»

Continue to operate.
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T.0. 2J-T700-6

Troubleshooting Procedure 24.  Stall Above Ground Idle Speed (acceleration or deceleration above
ground idle speed) (Cont)

No
* Yes—Pp» Yes—Pp»
Perform accel/decel MOC. Replace HMU Continue to operate.
Engine stalls? ([para 6-39). Make
required checks
[para 1-127). Fault fixed?
No Nlo
14 |
Yes—Pp Yes—Pp

Perform maintenance
check flight, repeating
flight operation which
produced stall. Is engine
anti-ice light off during
start?

Replace anti-icing bleed
and start valve (para
[10-25). Perform
maintenance check flight,
repeating flight operation
which produced stall.

Suspect hot gas ingestion
and continue to operate.

| Fault fixed?
No l
No

¢ Yes—Pp» + Yes—Pp» :
Engine stalls during Replace HMU [[para 6-39) Continue to operate.
maintenance check ﬂight? and make required checks

T [para1-127). Perform

No maintenance check flight,

A 4 repeating flight operation

Suspect hot gas ingestion
and continue to operate.

which produced stall.
Fault fixed?

No

4

Clean the compressor
[para 1-157). Perform
maintenance check flight,
repeating flight operation
which produced stall.
Engine stall?

No

v

Continue to operate.

Yes—P»

Replace engine. Make
required checks
[ 1-128) and continue to
operate.

Change 5
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Troubleshooting Procedure 25.

Starting Stalls (audible popping or whining during Ng acceleration to
ground idle speed)

If TGT exceeds the following,
» (T700) 850°C (1562°F)
» (T701) 869°C (1596°F)
e (T701C, T701D) 851°C (1564°F)
before idle speed is reached, retard PCL to off. Turn ignition switch off. Motor
engine until TGT decreases below 538°C (1000°F).

NOTE

Starting system should be able to motor engine to at least 24% Ng (10,728
RPM). Starter must not cut out below 52% Ng (23,244 RPM). This can be
checked by using cockpit instruments.

Yes—Pp» -
Prime engine fuel system Continue to operate.
and attempt
start. Start ok?
No
+ Yes—Pp»

Engine stalls on start.
Check motoring speed
and starter cut-out speed
(see note). Starting
system faulty?

Troubleshoot starting
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

No
+ Yes—P» YesP»
Check engine anti-ice (T700) Remove, inspect, (T700) Replace primer
light on cockpit advisory and test primer nozzles nozzles([(para 6-8), and
panel. Light on during (para 6-5, 6-6, 6-7). fuel start manifold tube
start? Nozzles clogged? (para 6-27). Make
required checks [paral Yes
[1-127). Start ok?
No
l{ No
YesP» -
No Replace HMU [(para 6-39) Continue to operate. —
and make required
checks|(paral-127). Start
ok?
|
No
v v
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Troubleshooting Procedure 25.

TM 1-2840-248-23
T.0. 23-T700-6

Starting Stalls (audible popping or whining during Ng acceleration to

ground idle speed) (Cont)

No

A 4 Yes—Pp»
Using borescope Replace engine. Make
1-172), inspect the required checks
following: [1-126) and continue to
« Compressor operate.

» Combustion liner

» Stage 1 nozzle assy
component(s) damage
out-of-limits?

No

v

Yes—P»

Clean the compressor

para 1-157)) and attempt

start. Start ok?

No

4

Continue to operate.

Check aircraft cross feed
bleed valve. Valve ok?

No

'

Replace valve as directed
in applicable aircraft
maintenance manual and
continue to operate.

Yes—P»

Replace engine. Make
required checks
[1-128) and continue to
operate.
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Troubleshooting Procedure 25.

No

v

Starting Stalls (audible popping or whining during Ng acceleration to

ground idle speed) (Cont)

Visually inspect
[1-284) engine inlet and
actuating system linkage
assembly for foreign object
jamming, looseness, inlet
blockage or binding.
Assembly faulty?

No

v

Yes—P»

Replace engine. Make
required checks (paral
[1-128) and continue to

operate.

Check full HMU actuator
rod travel of 1.6-1.8 inches
(sed fig. 1-148) by using
and open-end wrench on
flats of actuating shaft to
set linkage assembly in
the fully closed position
(HMU actuator rod fully
extended). Assembly

Yes—P»

Inspect actuating system

linkage assembly (paral
(51 2-56, 2-71). Attempt

start. Start ok?

No
faulty?
No
+ - Yes—P» v
Replace anti-icing bleed Replace HMU
and start valve _ 6-39) and make required
[ 10-25) and make required checks [(para 1-127). Start
checks|(para 1-127). Stall ok?
during start?
No
Continue to operate.
No
v
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Continue to operate.

Yes—Pp»

Continue to operate.




TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 25.  Starting Stalls (audible popping or whining during Ng acceleration to
ground idle speed) (Cont)

- Yes—P»
Using borescope Replace engine. Make
[1-172), inspect the required checks
following: 1-126) and continue to
» Compressor operate.
« Combustion liner
e Stage 1 nozzle assy
component(s) damage
out-of-limits?
No
+ Yes—P» -
Clean the compressor Continue to operate.
and attempt
start. Start ok?
No
+ Yes—P» -
Check aircraft cross feed Replace engine. Make
bleed valve. Valve ok? required checks
[ 1-126) and continue to
| operate.
No

|

Replace valve as directed
in applicable aircraft
maintenance manual and
continue to operate.
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Troubleshooting Procedure 26.  Abnormally High TGT During Start

CAUTION
If TGT exceeds the following, but within the troubleshooting area of|figures 1-50

1-51, or 1-52,

* (T700) 850°C (1562°F)

* (T701) 869°C (1596°F)

* (T701C, T701D) 851°C (1564°F)

before idle speed is reached, retard PCL to off. Turn ignition switch off. Motor
engine until TGT decreases below 538°C (1000°F).

NOTE

Starting system should be able to motor engine to at least 24% Ng (10,728
RPM). Starter must not cut out below 52% Ng (23,244 RPM). This can be
checked by using cockpit instruments.

Yes

Prime engine fuel

system |(para 1-137)

and attempt start.
Start ok?

No

Continue to operate.

+ Yesp»

TGT remains at
600°C (1112°F)
during start
sequence and
ground idle. Is
motoring speed less
than 24% Ng
(10,728 RPM), or
starter cut out below
52% Ng (23,244
RPM)?
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Troubleshoot
aircraft starting
system according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual and
continue to operate.
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Troubleshooting Procedure 26.  Abnormally High TGT During Start (Cont)

No
+ YesP» Yes —
Check light on Replace HMU
cockpit advisory [6-39) and make
panel for normal required checks
operation of anti- para 1-127). TGT
icing bleed and start abnormally high?
valve. Islight on |
during start to
. No
ground idle speed? +
Continue to operate.
No
l YesP» -
Visually inspect lslepklace epg|ge.
engine ake require
inlet and actuating checks
system linkage and continue to
assembly for foreign operate.
object jamming,
looseness, inlet
blockage or binding.
Assembly faulty?
No
+ YesP YesPp
Check full HMU Inspect actuating
actuator rod travel of system linkage
1.6-1.8 inches (see assembly
fig. 1-146)) by using [2-49, 2-51, 2-71).
and open-end Attempt start. TGT
wrench on flats of abnormally high?
actuating shaft to |
set linkage No
assembly in the fully L 4
closed position Continue to operate.
(HMU actuator rod
fully extended).
Assembly faulty?
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Troubleshooting Procedure 26.  Abnormally High TGT During Start (Cont)

No Yes
+ Yesp» + Yes»
Replace anti-icing Using borescope Replace engine.
bleed and start , Make required
valve inspect the checks
and make required following: and continue to
checks « Compressor operate.
[1-127)). Abnormally « Combustion
high TGT on start? liner
| e Stage 1 nozzle
No assy
+ component(s)
Continue to operate. damage out-of-
limits?
o
v YesP» Yes»
Clean the Troubleshoot aircraft Repair TGT
compressor TGT indicating indicati'ng system
[1-157) and attempt system according to according to
start. TGT troubleshooting applicable aircraft
abnormally high? procedures in maintenance
applicable aircraft manual and

1-148

No

v

Continue to operate.

maintenance
manual. System

faulty?
I

No

v

Check thermocouple
assembly
[1-83). Replace
faulty component(s).
Make required
checks
and continue to
operate.

continue to operate.




Troubleshooting Procedure 27.

Combustor Rumble During Start

NOTE

T™ 1-2840-248-23
T.0. 2J-T700-6

e Combustor rumble is a low frequency noise often described as a howl that may
be heard intermittently during engine start.
e Combustor rumble may be more pronounced during cold weather and/or during
engine acceleration to ground idle.

Combustor rumble below
ground idle?

A 4

Combustor rumble at
ground idle or above?

No

v

Continue to operate.

Yes—P»

Continue to operate.

Yes—P»

Replace fuel injectors
(para 6-23). Is combustor
rumble acceptable?

No

v

Yes—P»

Continue to operate.

Replace combustion liner

(para3-14]. Is combustor

rumble acceptable?

No

v

Remove cold section
module.

Yes—Pp»

Continue to operate.

Change 3
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Troubleshooting Procedure 28.

No Start (fuel mist seen coming from tailpipe; no rise in TGT)

| WARNING |

Igniter Plugs

 Before energizing the ignition circuit, be certain that no fuel or oil is present.
Have fire extinguishing equipment present.
 High voltage is present. Be certain the ignition unit and plugs are grounded
before energizing the circuit.
* Never touch or make contact with the electrical output connector when
operating any ignition component.
* Never hold or make contact with the igniter plug when energizing the ignition

component.

Yes—P»

Troubleshoot ignition Repair ignition circuit
circuit according to according to applicable
troubleshooting aircraft maintenance
procedures in applicable manual and continue to
aircraft maintenance operate.
manual. Circuit faulty?

I

No

v Yo Stall new igniter plug(s)
Remove and inspect nstall new igniter plug(s
igniter plugs [para 7-9|(T700), or 7-10
7.8 (T700), or 7-6, 7-8 (T701, T701C, T701D))
(T701, T701C, T701D)). and attempt start. Start
Igniter plug(s) faulty? ok?

No

l{ No

Yes—Pp»

Check the size of ferrule Replace combustion liner
bore by inserting a 13/32 (Para 3-14) and attempt
inch drill rod or equivalent start. Start ok?
through ferrule. Drill rod
or equivalent enters?

No

< No
v
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Yes—P»,

Make required checks

(para 1-127) and continue

to operate.

Yes—Pp»

Make required checks

(para 1-127) and continue

to operate.
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Troubleshooting Procedure 28.  No Start (fuel mist seen coming from tailpipe; no rise in TGT) (Cont)

No
+ Yes—P» Yes—P»
Do an electrical ignition Install new lead(s) ([paral Make required checks
lead check (para 1-89). /-28) and attempt start. and continue
Leads faulty? Start ok? to operate.
| I
No
No «¢ I
l Yes—Pp»
Do a primary ignition Replace faulty part(s):
system check (para 1-78). « Alternator stator
Ignition system faulty? (bara 7-51)
| * Yellow cable
No (para 7-41)
v « Ignition exciter
Continue to operate. "'
Make required checks
and continue
to operate.
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Troubleshooting Procedure 29.

No Start (no compressor rotor rotation)

NOTE

Starting system should be able to motor engine to at least 24% Ng (10,728
rpm). Starter must not cut out below 52% Ng (23,244 rpm). This can be
checked by using cockpit instruments.

Troubleshoot starting
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. System faulty?

No

v

Yes—Pp»

Repair starting system
according to applicable
aircraft maintenance
manual and continue to
operate.

Check for seized
compressor rotor by
hand-cranking (para 1-
98). Compressor rotor

turns?

No

'

Yes—Pp»

Fault is not in engine.
Refer to troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

Yes—Pp»

Withdraw radial drive
shaft about 7-1/2 inches
and hand-crank to check
for rotation of accessory
gearbox (AGB). AGB
rotate?
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Wait for TGT to drop
below (T700, T701)
150°C (302°F) or (T701C,
T701D) 80°C (176°F);
then hand-crank the
engine (para 1-98).
Compressor rotor turns?

No

v

Replace engine. Make
required checks [paral
[1-126) and continue to
operate.

Yes—Pp»

Fault is not in engine.
Refer to troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.




Troubleshooting Procedure 29.

No

v

Determine which of the
following parts are seized
by removing them in the
order listed. Check for
rotation of AGB after each
removal by handcranking
AGB.
* HMU
¢ Oil and scavenge
pump
* Fuel boost pump
(para 6-33)
» Particle separator
blower
 Alternator stator
(para 7-51)
« Starter (TM 55-4920-
328-13)
Do all parts rotate?

No

v

Replace the faulty part.
Make required checks
(para 1-127|) and continue

to operate.

No Start (no compressor rotor rotation) (Cont)

Yes—P»

If all parts rotate, replace

accessory gearbox
[5-4). Make required

checks[(para 1-127)) and

continue to operate.

TM 1-2840-248-23
T.0. 23-T700-6
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Troubleshooting Procedure 30.

(T700) No Start (no fuel mist seen coming from tailpipe;
no rise in TGT)

Prime the fuel system

[parad-137). Steady

stream of fuel coming from
aircraft common drain.

No

Yes—Pp»

Attempt start. Start faulty?

No

v

Continue to operate.

Check ENG PCL for
proper ground idle rig
position and for binding
according to applicable
aircraft maintenance
manual. Lever ok?

No

v

Yes—P»

Troubleshoot aircraft fuel
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

v

Repair faulty lever. Prime
the fuel system ([paral
[1-137)). Steady stream of
fuel coming from aircraft
common drain.

No

v

Troubleshoot aircraft fuel
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

Yes—P»

Make fuel flow verification
check[[para 1-75). Do a
POU leak (seen from
aircraft common drain)
during check?
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No

Yes—P»

Replace POU [para 6-87)

and make required checks
(para1-127). If startis
faulty, see troubleshooting
procedure 28.
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Troubleshooting Procedure 30. (T700) No Start (no fuel mist seen coming from tailpipe;

no rise in TGT) (Cont)

No
+ Yes—P» Yes—P»
Mist seen coming from Remove and test primer Install new nozzles
tailpipe and no drainage nozzles[(para 6-5, 6-7). (para 6-8) and fuel start
from POU (seen from Nozzles clogged? manifold (para 6-27).
aircraft drain during Make required checks
check?) (paraI-127). If start is ok.
Continue to operate.
No |
l No
Yes—P» +
Replace HMU [[para 6-39) Replace POU [para 6-87).
and make required checks Make required checks
No (para1-127). Start faulty? ). If startis
faulty, see troubleshooting
procedure 28.
No
A 4 Yes—P» l

Replace HMU
and make required checks
(para-127). Start faulty?

No

v

Replace POU [para 6-87).

Make required checks

(para 1-127) and continue

to operate.

Continue to operate.
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] Troubleshooting Procedure 31.

(T700, T701C, T701D) No Start (no fuel mist seen coming from
tailpipe; norise in TGT)

Yes—Pp»

Prime the fuel system Attempt start. Start faulty?
(para 1-137]. Steady |
stream of fuel coming No
from aircraft common +
drain. -

| Continue to operate.

No

¢ Yes—Pp»
Check eng PCL for proper Troubleshoot aircraft fuel
ground idle rig position system according to
and for binding according troubleshooting v
to applicable aircraft procedures in applicable I
maintenance manual. aircraft maintenance
Lever ok? manual and continue to

| operate.

No

¢ Yes—P» ¢ Yes—P»
Repair faulty lever. Prime Make fuel flow verification Replace ODV[(para 6-74)
the fuel system check Does and make required checks
1-137). Steady stream of ODV leak (seen coming (para 1-12%). If startis
fuel coming from aircraft from aircraft common faulty, see troubleshooting
common drain. drain) during check? procedure 28.

o

4
Troubleshoot aircraft fuel
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

No
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Troubleshooting Procedure 31. (T700, T701C, T701D) No Start (no fuel mist seen coming from
tailpipe; no rise in TGT) (Cont)

No

+ Yes—P» Yes—P»
Mist seen coming from Replace HMU |(para 6-39) Replace ODV|(para 6-74)
tailpipe and no drainage and make required checks and make required checks
from ODV (seen from (para 1-127)). Start faulty? (para 1-127). If start is
aircraft drain during faulty, see troubleshooting
check?) procedure 28.

No

No Continue to operate.

h 4 Yes—P» -
Replace HMU [(para 6-39) Continue to operate.

and make required checks

(para 1-127). Start ok?
I

No

Replace ODV/(para 6-74).

Make required checks

(para 1-127) and continue

to operate.

Change 7 1-157
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Troubleshooting Procedure 32.

Slow or Hung Start (TGT increases but hangs)

(On a hung start, engine lights off but does not accelerate to idle speed.

Speed hangs up between lightoff and idle.)

NOTE

« If anti-icing bleed and start valve does not open, compressor will probably stall
at about 40% Ng (17,880 rpm). When compressor stalls, a rumble or bang will
be heard, but TGT may not rise.

« If an unusually high-pitched whining sound is heard see paragraph 1-87]

(T700) Remove P3 hose
and tube [para 10-5), and
inspect for cracks,
damage, loose
connections, or blockage

(para 10-7). P3 hose and

tube faulty?

(T701, T701C, T701D)
Remove P3 tube (para 10-
55) and inspect for cracks,
damage, loose
connections, or blockage

(para 10-57). P3 tube

faulty?
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Yes—Pp» -

Check starting system. Troubleshoot s_tartlng
Starting system should be system according to
able to motor engine to at troubleshooting
least 24% Ng (10,728 p_rocedure§ in applicable
rpm). Starter must not cut aircraft malntena_nce
out below 52% Ng (23,244 manual and continue to
rpm). This can be operate.
checked by using cockpit
instruments (RPM)
starting system faulty?

|

No

A 4 Yes—Pp»

(T700) Repair or replace
P3 hose and tube
[10-4). Remove particle
separator blower
[5-11). Remove shroud
and inspect impeller
15-13). Impeller damaged?

(T701, T701C, T701D)
Repair or replace P3 tube
Remove
particle separator blower
(para 5-11). Inspect
impeller (para 5-13).

Impeller damaged?

No

'

Reinstall particle separator
blower (para 5-14). Make
required checks
[1-127) and continue to

operate.

Yes—Pp»

Replace blower
[5-14)) and HMU
[6-39). Make required
checks|[(para 1-127)) and

continue to operate.




TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 32.  Slow or Hung Start (TGT increases but hangs)

(On a hung start, engine lights off but does not accelerate to idle speed.
Speed hangs up between lightoff and idle.) (Cont)

No

(T700) Rei f IP3 h ves
einsta ose
T700) Replace POU

and tube (para 10-9). _ Make
Check POU for leakage required checks
' POU | 1-127) and continue to
leaking? operate.
(T701, T701C, T701D) (T701, T701C, T701D)
Reinstall P3 tube Rep,aée ODV.
10-59). Check ODV for Make required checks
leakage ' (para 1-127) and continue
Valve leaking? to operate.

I

No

+ Yes Yes—P»,
(T700) Remove, inspect, (T700) Replace primer Continue to operate.
and test primer nozzles nozzle Make
[para 6-, 6-6, 6-7). required checks
Nozzles faulty? [1-127). Start ok?

No

l< No

Yes—Pp»

Replace HMU Continue to operate.
6-39) and make required

checks [(para 1-127).

Start ok?

Change 7
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TM 1-2840-248-23

T.0. 2J-T700-6
Troubleshooting Procedure 32.  Slow or Hung Start (TGT increases but hangs)

(On a hung start, engine lights off but does not accelerate to idle speed.

Speed hangs up between lightoff and idle.) (Cont)

No

+ Yes—P»
Using borescope Replace engine. Make
(para 1-172), inspect required checks
compressor damage out of [1-126) and continue to
limits? operate.

No

+ Yes—P»

Remove particle separator
blower (para 5-11)l Check
for broken or missing
impeller vanes by turning
shaft by hand. Blower ok?

No

v

Reinstall blower
5-14).

Yes—P»

Install new blower (fparal
5-14) and make required
checks|(para 1-127]). Hung

start?
I

No

v

Continue to operate.
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Troubleshoot aircraft fuel
system for leaks and
restrictions according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Fuel system ok?

No

v

Repair fuel system
according to applicable
aircraft maintenance
manual. Attempt start.

Hung start?

No

v

Continue to operate.

Yes—P»

Troubleshoot aircraft
crossbleed valve
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

Yes—Pp»

Troubleshoot aircraft
crossbleed valve
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.




Troubleshooting Procedure 33.

Ng exceeds operating
limits in table 1-17] (T700)
or 1-18 (T701, T701C,

T701D)?
I

No

v

Check PCL linkage for
proper ground idle rig
position and for binding
according to applicable
aircraft maintenance
manual. Linkage or
cables faulty?

No

4

Replace HMU [para

[6-39). Make required
checks[(para1-127) and

continue to operate.

TM 1-2840-248-23
T.0. 2J-T700-6

Uncontrolled Acceleration (Ng) (gas generator continues to accelerate
beyond ground idle speed)

Yes—Pp»

Replace engine. Make
required checks

[1-126) and continue to
operate.

Yes—Pp»

Repair linkage according
to applicable aircraft
maintenance manual and
continue to operate.

Change 7
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Troubleshooting Procedure 34.

Engine Exceeds TGT Operating Limits in “Replace Engine” Area of

Figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,
(T701C, T701D) Figure 1-5P or 1-55

Troubleshoot
aircraft TGT
indicating system
according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual. Indicating
system high?

A 4

Yesp»

Repair indicating
system according to
applicable aircraft
maintenance
manual. (T700)
Does indicating
system error agree
with amount of
overtemperature
above 886°C
(1627°F) (transient)
or above 850°C
(1562°F) steady
state?

(T701, T701C,
T701D) Does
indicating system
error agree with
amount of
overtemperature
above (T701) 886°C
(1627°F) or (T701C,
T701D) 871°C
(1600°F) (transient)
or above (T701)
867°C (1593°F) or
(T701C, T701D)
851°C (1564°F)
(steady-state)?

|
No

A 4

Yesp»

Continue to operate.

TGT indicating
system ok?

No

v

Repair indicating
system according to
applicable aircraft
maintenance
manual and
continue to operate.
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YesP»

Do a thermocouple
assembly check
and
yellow cable
overtemperature
troubleshooting

check (para 1-94).

Circuit ok?

YesP»

Do an E1 harness
overtemeprature
troubleshooting

check (para 1-93).

Short in harness?

YesP»

Replace E1 harness
according to
applicable aircraft
maintenance
manual and
continue to operate.




Troubleshooting Procedure 34.

TM 1-2840-248-23
T.0. 2J-T700-6

Engine Exceeds TGT Operating Limits in “Replace Engine” Area of

Figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,

(T701C, T701D) Figure 1-52 or 1-55 (Cont)

No

v

Replace engine.
Make required
checks
and continue to
operate. If ENG
PCL was below fly
when overtemp
occurred, replace

No the HMU and the
engine. If ENG
PCL was at fly
when overtemp
occurred, replace
the HMU, (T700,
T701) ECU or
(T701C, T701D)
DEC and engine.
A 4 YesP» -
Replace faulty Replace engine.
part(s): Make required
+ Yellow cable checks
[para 7-41) and continue to
e Thermocouple operate. If ENG
assembly PCL was below fly
when overtemp

Do a TGT limiter
setting check
[1-129 (T700) or
1-130 (T701,
T701C, T701D)).
Does fault remain?

No

v

Make required
checks
and continue to
operate.

occurred, replace
the HMU and the
engine. If ENG
PCL was at fly
when overtemp
occurred, replace
the HMU, (T700,
T701) ECU or
(T701C, T701D)
DEC and engine.
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TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 35.

Engine Exceeds TGT Operating Limits and is in “Troubleshoot” Area of

figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,
(T701C, T701D) Figure 1-5P or 1-55

Yes
Troubleshoot > Repair indicating
aircraft TGT system according to
indicating system applicable aircraft
according to maintenance
troubleshooting manual and
procedures in continue to operate.
applicable aircraft
maintenance
manual. Indicating
system high?
I
No
— v YesP» Yes» -
Indicating system Repair indicating See troubleshooting
low? system according to procedure 34.
applicable aircraft
maintenance
manual. Did error
in TGT indicating
system raise
No indicating TGT into
"replace engine"
area of figure?
o
— A 4 - YesP» + YesP» YesP» -
Indicating system is Overtemperature Was popping or See troubleshooting

ok.
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Change 7

occurred during
start?

noise indicating a
stall present during
overtemperature?

No

v

See troubleshooting
procedure 26.

procedure 25.




TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 35. Engine Exceeds TGT Operating Limits and is in “Troubleshoot” Area of
figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,
(T701C, T701D) Figure 1-52 or 1-55 (Cont)

No

+ YesP» YesP» -
Overtemperature (T700) Was Continue to
occurred with overtemperature operate.

due to unintentional
operation above
886°C (1627°F)
(transient) or 850°C
(1562°F) (steady-
state)?

engine operating in
lockout (manual
control by PCL)?

(T701, T701C,
T701D) Was
overtemperature
due to unintentional
operation above
(T701) 886°C

N (1627°F) or (T701C,
T701D) 871°C
(1600°F) (transient)
or (T701) 867°C
(1593°F) or (T701C,
T701D) 851°C
(1564°F) (steady-
state)?
v
No
¢ YesP» -
Engine stall prior to See troubleshooting
overtemperature procedure 24.
(audible popping or
banging)?
No
v

Change 7 1-165



TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 35.

Engine Exceeds TGT Operating Limits and is in “Troubleshoot” Area of

figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,

(T701C, T701D) Figure 1-52 or 1-55 (Cont)

No
v Yesp Yesd Yesdp
Prior to Do a thermocouple Replace faulty Make required
overtemperature assembly check part(s): checks|(para 1-127)
event, TGT: (para 1-83) and  Yellow cable and continue to
+ Was higher yellow cable (para 7-41) operate.
than ambient air overtemperature + Thermocouple
temperature troubleshooting assembly
with aircraft check (para 1-94). (para 7-62)
power turned Short circuit? Do a TGT limiter
on? setting check
* Increased when 1-129|(T700) or
motoring engine 1-130 (T701,
I while it was T701C, T701D)).
cool? No Fault fixed?
< No
DoETT A 4 Yesd, Yes
© arness Replace E1 harness Continue to operate.
overtemperature according to
troubleshooting applicable aircraft
check (para 1-93). maintenance
Short in harness? manual. Fault
fixed?
No
No i
Yes -
Attempt start. TGT See troubleshooting
No high during start? procedure 26.
I
No
4
See troubleshooting
procedure 37.
v
1-166 Change 7




Troubleshooting Procedure 35.

No

4

Yesp

TM 1-2840-248-23
T.0. 2J-T700-6

figure: (T700) Figure 1-50 or 1-53, (T701 or 1-54,

(T701C, T701D) Figure 1-52 or 1-55 (Cont)

Did overtemper-
ature occur while
retarding engine to
ground idle during
shutdown (engine
rollback)?

|
No

v

Yesp»

Troubleshoot aircraft
crossbleed valve for
sticking open.

Attempt start. TGT
high during start?

No

v

See troubleshooting
procedure 37.

See troubleshooting
procedure 26.

Change 7

Engine Exceeds TGT Operating Limits and is in “Troubleshoot” Area of
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TM 1-2840-248-23
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Troubleshooting Procedure 36. Engine Overtemperature (exceeds TGT operating limits)

NOTE
See overtemperature checklist[(para 1-94) before troubleshooting.

(T700) was YT See troubleshooting
overtemperature in procedure 34.
"replace engine" area
or 1-53), with no
visible engine
overtemperature damage
present?
Was overtemperature in
"replace engine" area
(T701) or
I 1-54) (T701C, T701D)
[ 1-52 or 1-55), with no
visible engine
overtemperature damage
present?
I
No
+ Yes—P»
(T700) was See troubleshooting
overtemperature in procedure 35.

"troubleshoot" area

or 1-53), with no
visible engine
overtemperature damage
present?

Was overtemperature in
"troubleshoot" area
(T701) [fig. 1-51|or 1-54)
| [(T701c, T701D)
or 1-55), with no visible
engine overtemperature
damage present?
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Troubleshooting Procedure 36.

No

v

(T700) was
overtemperature in
"replace engine" area or
in "troubleshoot" area
or 1-53), with
engine overtemperature
damage present?

Was overtemperature in
"replace engine" area or
in "troubleshoot" area
(T701) [fig. 1-51] or 1-54)
or (T701C, T701D) (fig. 1-
52 or 1-55), with engine
overtemperature damage

present?
I

No

4

Continue to operate.

TM 1-2840-248-23
T.0. 2J-T700-6

Engine Overtemperature (exceeds TGT operating limits) (Cont)

Yes—Pp»

Replace engine. Make
required checks
[1-126) and continue to
operate. If ENG PCL was
below fly when over-
temperature occured,
replace the HMU and the
engine. If ENG PCL was
at fly when overtemper-
ature occurred, replace
the HMU, (T700, T701)
ECU or (T701C, T701D)
DEC and engine.

Change 7
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TM 1-2840-248-23

T.0. 2J-T700-6
Troubleshooting Procedure 37. TGT Exceeds Limiter Setting (TGT exceeds (T700, T701) ECU or
(T701C, T701D) DEC limiter setting at FAT above (T700, T701) 4°C
I (40°F) or (T701C, T701D) —14°C (7°F))
. — Yes—Pp

Determine TGT limiter Continue to operate.
setting (T700)
or 1-130 (T701, T701C,
T701D)). Is TGT limiting
ok?

|

No

h 4 Yes—Pp»
TGT limiting too high or Repair indicating system
too low. Checks TGT according to applicable
indicating system aircraft maintenance
according to trouble- manual and continue to
shooting procedures in operate.
applicable aircraft
maintenance manual.
System faulty?

o
Replace (T700, T701) Yes—¥ Check thermocouple Yes— Replace HMU (para 6-

I ECU or (T701C, T701D) assembly[(para 1-83) and 39). Make required
DEC and replace faulty part(s): checks[(para 1-127)) and
make requwechhei;:kS « Yellow cable continue to operate.
_IFIF-_ [-127). Fau M
remains? « Thermocouple
assembly [(para7-62)
Make required checks
(para1-127). Fault
No remains?
o
v 4

Continue to operate.
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Troubleshooting Procedure 38.

If one instrument
fluctuates, troubleshoot
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. System faulty?

No

v

Check yellow cable
connectors at (T700,
T701) ECU or (T701C,
T701D) DEC, HMU, and
thermocouple assembly,
and check aircraft cable
connections at E1 on
ECU and at green cable
connector W3J1 on swirl
frame. Make sure that
pins are not bent and that
connectors are secure.
Connectors ok?

No

v

TM 1-2840-248-23
T.0. 2J-T700-6

TGT Fluctuates at Ground Idle Speed (idle speed or TGT drifts above

and below limits in[paragraph 1-125)

Yes—Pp»

Repair faulty system
according to applicable
aircraft maintenance
manual and continue to
operate.

Yes—Pp»

If only TGT fluctuates, do
a thermocouple assembly
check [para 1-83).
Replace faulty part(s):

* Yellow cable

(para 7-41)

» Thermocouple

assembly [(para 7-62)

Make required checks

[para1-127) and continue

to operate.

Yes—P»

Tighten, clean, or repair
faulty connectors as
required. Connectors
faulty?

A 4

Make functional check
[para 1-131) to verify fault
has been corrected and
continue to operate.

Replace faulty part(s);

* Yellow cable

» Thermocouple
assembly [[para 7-62)

Make required checks

and continue

to operate.

Change 7
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TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 39.

TGT Instrument Roll-Back, not Indicating or Fluctuating (TGT roll-back

is a differential greater than 30°C. All other instruments normal)

Yes—Pp»
Check thermocouple Tighten, clean, or repair
harness, yellow cable, and faulty connectors as
aircraft E1 connectors for required. Fault remains?
tightness. When removing |
connectors, check No
exposed pins and sockets +
for damage and debris. :
Connectors faulty? Continue to operate.
!
+ Yes—P»
Do a thermocouple Replace faulty part(s):
assembly check (paral * Yellow cable
(1-83). System faulty? (para 7-41)
* Thermocouple
assembly[(para 7-62))
Make required checks
(para 1-127)) and continue
No to operate.
h 4 Yes—Pp»
Troubleshoot aircraft TGT Repair TGT indicating
indicating system system according to
according to trouble- applicable aircraft
shooting procedures in maintenance manual and
applicable aircraft continue to operate.
maintenance manual.
System faulty?
o
+ Yes—Pp»
Replace ECU or DEC Replace alternator stator
(para7-1T). Make [para7-51). make
required checks required checks
[1-127)). System faulty? 1-127) and continue to
operate.

No

v

Continue to operate.

1-172

Yes—P»

Replace faulty part(s).
Make required checks
and continue
to operate.




Troubleshooting Procedure 40.

Make sure aircraft selector valve is on and PCL is at idle.

Operating at Ground Idle Speed

NOTE

T™M 1-2840-248-23
T.0. 2J-T700-6

Excessive Fuel Leaking from Overboard Drain While Engine is

Disconnect the

following drain lines

(fig. FO-3):

e Common drain
(D3)

¢ HMU vent/drain
(D5)

Turn on aircraft

prime pump (see

Note). Common

drain (D3) leaks?

YesP»

Remove HMU
[6-39). Check HMU
pad for fuel wetting.

Pad wet?

<

YesP»

Check HMU
packings for
damage. Packings

YesP»

Replace packings
(para 6-39)| Make
required checks and

damaged? continue to operate.
No
l YesP»
Remove fuel Replace packings
connector (para (bara5-45)] Make
[5-45) and check required checks and

packings for
damage. Packings
damaged?

No

A 4

Install HMU (paral
[6-39]. Replace fuel
boost pump
[6-33]. Make
required checks
(hara 1-127) and
continue to operate.

continue to operate.
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TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 40.  Excessive Fuel Leaking from Overboard Drain While Engine is
Operating at Ground Idle Speed (Cont)

No
4 Yesdp
HMU vent/drain Replace HMU
(D5) leaks? [6-39). Make
required checks
(para 1-127)) and
continue to operate.
No
(T700) POU drain | ' ©>>[(T700) Replace
(D4) leaks? POU [(para 6-87).
Make required
(T701, T701C, checks
T701D) ODV drain and continue to
(D4) leaks? operate.
(T701, T701C,
T701D) Replace
ODV [para 6-74).
Make required
No checks|(para 1-127)
and continue to
operate.
A 4

Continue to operate.
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Troubleshooting Procedure 41.

Prime engine fuel system
(para1-137). Steady
stream of fuel coming
from aircraft common
drain?

|
No

A 4

No Fuel Mist Seen Coming from the Aircraft Common Drain During

Engi

ne Prime or Vapor Vent

Yes—Pp»

Continue to operate.

Check PCL and PAS
linkage for proper ground
idle rig position according
to applicable aircraft
maintenance manual.
System ok?

No

v

Replace (T700) POU
or (T701,
T701C, T701D) ODV
and make
required checks
[1-127). Fault remains?

No

v

Continue to operate.

Yes—Pp»

Continue to operate.

Yes—Pp»

Replace HMU [para
[6-39). Make required
checks([(para1-127) and

continue to operate.

TM 1-2840-248-23
T.0. 2J-T700-6

Change 7
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TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 42.

Fuel filter bypass

YesP»

Service fuel filter

Fuel Filter Bypass Light ON

light does not (para 6-46).
illuminate, but
impending bypass
button has popped?
Nlo
Fuel filter bypass Yes» Remove filter ves» PCL was not ves Clean aircraft fuel
light illuminates. element [(para 6-46) retarded when system according to
Has impending and inspect bowl bypass light came applicable aircraft
bypass button (para 6-54)l Check on? maintenance
popped? fuel tank for manual. Replace
contamination. fuel system
Large quantity of components [paral
debris found in filter [1-77). Make
bowl or fuel tank? No required checks
(para 1-127) and
continue to operate.
\ 4 Yes» -
Reset bypass Replace fuel filter
indicator (para 6-47). Make
and install new filter required checks
element (para 6- and
55). Run engine at continue to operate.
ground idle for 10
minutes before
making an over-
speed check
[1-132 (T700) or
No 1-133 (T701,
T701C, T701D)).
No Bypass light come
on?
No
v A\ v
1-176 Change 7




Troubleshooting Procedure 42.

A 4

Fuel Filter Bypass Light ON (Cont)

No

v

Make required
checks
and continue to
operate.

Was start made
with fuel shutoff
valve closed?

A 4

Yesp»

Incorrect operating
procedure was
used. Reset
bypass indicator
[(para 6-46)) and
reinstall fuel filter
element (paral
[6-55). Make

required checks

(para 1-127) and

continue to operate.

Reset bypass
indicator
and install new filter
element
[6-55). Run engine
at ground idle for 10
minutes before
making an over-
speed check
1-132 (T700) or
1-133 (T701,
T701C, T701D)).
Bypass light come
on?

|
No

A 4

Make required

checks [(para 1-127)

and continue to
operate.

YesP»

Replace fuel filter
[para6-47). Make
required checks
and
continue to operate.

TM 1-2840-248-23
T.0. 2J-T700-6
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TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 42.

No

v

Fuel Filter Bypass Light ON (Cont)

YesP»

Disconnect green
cable at fuel filter.
Check cockpit light
with aircraft power
on. Lighton?

A 4

Yes»

Fault is electrical,
not fuel system
contamination.
Disconnect aircraft
cable from green
cable. With aircraft
power on, check
cockpit light. Light

off?
I

No

v

Troubleshoot aircraft
electrical system
according to
troubleshooting
procedures in
applicable aircraft
maintenance
manual. Reconnect
aircraft cable and
check cockpit
bypass light with
aircraft power on.
Verify that light is
out and continue to
operate.

YesP»

Inspect connector at
fuel filter. Pins bent
or damaged?

1-178

Repair connector
and recheck light.
Continue to operate.

YesP

Inspect connectors
for bent or damaged
pins. Replace faulty
parts and recheck
bypass light. Light
off?

No

|

Replace green cable
and
make required
checks [paral
[1-127). Check
cockpit bypass light
with aircraft power
on. Verify that light
is out and continue
to operate.

Make required

checks [(para 1-127)

and continue to
operate.




Troubleshooting Procedure 42.

Fuel Filter Bypass Light ON (Cont)

TM 1-2840-248-23
T.0. 2J-T700-6

N+0
Check for short Yes P Remove filter ves® PCL was not ves Clean aircraft fuel
circuit across pins 1 element [(para 6-46) retarded when system according to
and 2 of connector and inspect bowl bypass light came applicable aircraft
on fuel filter. Circuit (para©-54)l Check on? maintenance
open? fuel tank for con- manual. Replace
tamination. Large fuel system
quantity of debris components [paral
found in filter bowl [1-77). Make
or fuel tank? required checks
No No (para1-127) and
continue to operate.
\ 4 - A 4 Yes -
Replace fuel filter Reset bypass Replace fuel filter
(para 6-47). Make indicator (para 6-46) (para6-47). Make
required checks and install new filter required checks
(para1-127) and element [para (para1-127) and
continue to operate. [6-55). Run engine continue to operate.

at ground idle for 10
minutes before
making an over-
speed check
(T700) or
1-133 (T701,
T701C, T701D)).
Bypass light come
on?

|
No

h 4

Make required

checks [(para 1-127)

and continue to
operate.
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TM 1-2840-248-23
T.0. 2J-T700-6

Troubleshooting Procedure 42.

1-180

Fuel Filter Bypass Light ON (Cont)

No
+ YesP
Was start made with Incorrect operating
fuel shut-off valve procedure was
closed? used. Reset bypass
indicator and
reinstall fuel filter
element [para 6-45).
Make required
checks
No and continue to
operate.
4 YesP»

Reset bypass
indicator and install
new filter element
[para6-45). Run
engine at ground
idle for 10 minutes
before making an
overspeed check

Bypass light come

on?
I

No

v

Make required
checks
and continue to
operate.

Replace fuel filter
[para6-45). Make
required checks

and

continue to operate.




TM 1-2840-248-23
T.0. 23-T700-6

Troubleshooting Procedure 43.  Low Fuel Pressure Caution Light ON Below Flight Idle Speed

NOTE

Engine and/or APU should not be on during test.

Yes—P» Yes—Pp»
Turn on aircraft fuel Do a green cable check Replace green cable (paral
system priming pump (see for fuel pressure sensor [ 7-35). Make required
note). Is light on? [para1-97). Green cable checksl[(para 1-127]) and
faulty? continue to operate.
o
+ Yes—Pp»
Check aircraft electrical Repair electrical system
system. System faulty? according to applicable
aircraft maintenance
manual and continue to
operate.
No
No l
Troubleshoot aircraft fuel
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.
A 4
Remove fuel boost pump Yes— Reinstall pump
(para 6-34)). Inspect for 6-38). Troubleshoot fuel
sheared shaft and for system according to
damage[(para 6-36). troubleshooting pro-
Pump ok? cedures in applicable
aircraft maintenance
manual and continue to
operate.
No

l

Install new pump (paral
6-39) and fuel filter

element :
Make required checks

and continue
to operate.
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Troubleshooting Procedure 44.

Low Fuel Pressure Caution Light ON at or Above Flight Idle Speed

Yes—P»

Troubleshoot aircraft
electrical system
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. System faulty?

No

4

Repair electrical system
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

Replace engine fuel boost
pumpl({para 6-33) and fuel
filter element (para 6-45).
Prime the engine fuel
system [para 1-137).
Make required checks
[para 1-127). Does fault

remain?
I

No

v

Continue to operate.
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Yes—P»

Troubleshoot aircraft fuel
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.
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Electrical Chip Detector Light Does Not Go ON During Electrical Chip
Detector Circuit Test [[para 1-90)

Troubleshooting Procedure 45.

Disconnect aircraft E3
connector. Check for
power (28 VDC) at sockets
11 and 12 on aircraft
harness with aircraft power
on. Sockets have 28
VDC?

Yes—P»

Disconnect green cable
from chip detector and
remove chip detector
[8-52). Short out chip
detector gap while
checking for continuity
across pins 1 and 2 on
chip detector connector
[para1-90). Circuit open?

No |

! v
Troubleshoot harness Replace green cable (paral
according to trouble- [7-35). Make required
shooting procedures in checksl(para 1-127)) and
applicable aircraft continue to operate.
maintenance manual and

continue to operate.

Yes—P»

Replace chip detector

and make
required checks
[1-127)). Do a chip detector
test and
continue to operate.
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Troubleshooting Procedure 46.

NOTE

Electrical Chip Detector Light ON During Engine Operation

« If engine chip detector light comes on, and if debris is "allowed" ([fig.1-48), a
series of up to three 15-minute ground runs at flat pitch, 100% Nr must be made

to clean engine oil system of debris.

« If engine chip detector light comes on, and debris is "allowed", continue making
runs until a 15-minute run is made without engine chip detector light coming on.
« If engine chip detector light comes on for 3 runs, replace engine.

« If no engine chip detector light comes on during a 15-minute run, continue to

operate.
« If engine chip detector light comes on and debris is "not allowed", replace
engine.
* Repetitive chip light occurences, after being cleared by 15-minute runs is cause
to reject the engine.

YesP» No—p» YesP»
Disconnect green Analyze debris Remove engine Replace engine.
cable, remove chip (fig. 1-48) Debris scavenge screens make required
detector [(para 8-52) "allowed"? and inspect (para checks [(para 1-126)
and check it for [8-16). Debris and continue to
debris. Debris present? operate.
found on chip
detector? Yes
Nlo ¢ No
+ A 4 YesP»
See troubleshooting Clean [para 8-53) Shut down engine.
procedure 47. and reinstall chip Remove chip
detector (paral detector and inspect
[8-55). Replace oil it to verify no debris
filter element (paral is present. Continue
[8-35) and do to operate (see
required checks note).
(para1-223). Run

engine at flat pitch
(100%) Nr) (single
engine only) for 15
minutes. Abort run
if engine operation
is abnormal. Was a
15-minute run
completed without
engine chip detector

light coming on?

No
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No

v

TM 1-2840-248-23
T.0. 23-T700-6

Electrical Chip Detector Light ON During Engine Operation (Cont)

YesP» - YesP» No—p» -
Engine chip de- Clean and reinstall Shut down engine. Replace engine.
tector light comes chip detector. Remove chip Make required
on during run. Shut Repeat 15-minute detector and checks
down engine and run. Chip light analyze debris and continue to
inspect chip de- comes on? [1-48). Is debris operate.
tector [fig. 1-48). Is "allowed"?
debris "allowed".
| No
Yes

No

v

Replace engine.
Make required
checks[(para1-126)
and continue to
operate.

!

Shut down engine.
Remove chip
detector and inspect
it to verify no debris
is present. Continue
to operate.

y

Clean and reinstall
chip detector.
Repeat 15-minute
run. Chip light
comes on?

No

!

Shut down engine.
Remove chip
detector and inspect
it to verify no debris
is present. Continue
to operate.

YesP»

Replace engine.
Make required

checks
and continue to
operate.
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TINY, HAIR-LIKE, METALLIC THIN, LONG, HAIR-LIKE
SLIVERS (BRONZE AND SILVER

MANY SMALL PIECES, COLORED)
POWDERY SPIRAL-SHAPED CURLS CURLS

HAIR-LIKE SLIVERS (BRONZE AND SILVER

LORED

S \__,\» \_;9- ORED)

SILVER PLATING

) CHIPS

[Fuzz Buiour ] [MACHINING DEBRIS SPERATING BEBRIS] (SMOOTH, SHINY)
— | S— [

\ ALLOWED/ BLACK CARBON BITS
BLACK, GRITTY
PARTICLES
~—.. _\/

~\. -
MAGNET N NI

NONMETALLIC PARTICLES |
| —

(=)

NOT ALLOWED
& 4 )

SILVERY IN COLOR, MAGNETIC

SMALL, DARK, IRREGULAR,
MAGNETIC PARTICLES

CLUSTERS OF SMALL
MAGNETIC FLAKES

CHUNKS

! CHIPS OR FLAKES | \

NOTE

1. DURING NORMAL OPERATION, SOME BUILDUP OF MATERIALS THAT ARE “ALLOWED”MAY BE FOUND ON CHIP
DETECTOR. THE AMOUNT WILL VARY BUT IS NOT CAUSE FOR ENGINE REMOVAL.

2. CHARACTERISTICS FOR IDENTIFYING TYPES OF CHIPS THAT ARE "NOT ALLOWED” ARE AS FOLLOWS:

® MAGNETIC MATERIAL. {DETERMINE IF SMALL CHIPS ARE MAGNETIC BY PLACING CHIPS ON
THIN PAPER AND BY OBSERVING IF CHIPS MOVE WHEN MAGNET IS MOVED UNDER PAPER.)

® MANY CHIPS OF SIMILAR SIZE AND SHAPE.
¢ SMOOTH AND REFLECTIVE ON ONE SIDE, ROUGH ON THE OTHER SIDE, MAGNETIC.

® ROUGHLY CIRCULAR OR ELLIPTICAL FLAKES, THINNER AROUND THE EDGES, MAGNETIC.
1156892-00-A2A

Figure 1-48. Electrical Chip Detector Debris; Analysis
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Troubleshooting Procedure 47.  Electrical Chip Detector Light ON and No Debris Found

Disconnect green cable
from chip detector. Check
engine chip detector
caution light with aircraft
power on. Light on?

Yes—P»

Disconnect aircraft E3
connector from green
cable. Lighton?

Yes—Pp»

Clean|(para 8-53), inspect
(para 8-54)), and reinstall
chip detector (para 8-55).

Troubleshoot aircraft
electrical system
according to
troubleshooting
procedures in applicable

No aircraft maintenance
manual and continue to
operate.

y Yes—Pp»

Check between pins 11
and 12 of green cable
connector (W3J1)
resistance must be at least
10,000 ohms; otherwise,
there is a short circuit. Is
circuit shorted?

No

v

Check engine and aircraft
electrical connectors
according to applicable
maintenance manual.
Replace any damaged
parts. Clean [para 8-53),
inspect((para 8-54), and
reinstall chip detector
[para8-55). Make
required checks
[1-127) and continue to
operate.

Replace green cable
7-35). Clean (para 8-53),
inspect((para 8-54), and
reinstall chip detector
[para8-55). Make
required checks
1-127) and continue to
operate.
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Troubleshooting Procedure 47.

No

v

Electrical Chip Detector Light ON and No Debris Found (Cont)

No

v

Make required checks
and continue
to operate.

1-188

Yes—P» -

Reconnect green cable to Replace chip detector
chip detector with aircraft [para 8-51). Make
power on, check engine required checks
chip detector caution light. [ 1-127) and continue to
Light on? operate.

o

+ Yes—P»
Flex green cable to check Replace green cable (paral
for intermittent shorts. [7-35). Make required
Does engine chip detector checks[(para 1-127) and
Caution I|ght fliCkeI’ or Continue to Operate.
come on?
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Troubleshooting Procedure 48.  Excessive Oil Leakage at Overboard Drain (out-of-Limits)

NOTE

Overboard drain collects fluids from both engine and aircraft systems.

Isolate swirl frame drain
from aircraft common drain
and collect leakage.
Check oil leakage during
ground idle engine run.

Qil leakage from
overboard drain?

Yes—Pp»

Check engine oil level. Oil
level high?

A 4

Remove starter according
to applicable aircraft
maintenance manual.
Check pad for oil-wetting.

Yes—Pp»

See troubleshooting
procedure 51.

Yes—Pp»

Check for damaged
packing on starter jaw and
check starter for olil
leakage. Repair faults

No Pad wet with oil? according to applicable
aircraft maintenance
manual; then verify no oil
leakage and continue to
operate.

No
A 4 A 4 Yes—Pp»

Oil leakage from swirl
frame exceeds 5 cc/hr.
Replace No. 1 carbon seal

continue to operate.

No

Reinstall starter according
to applicable aircraft
maintenance manual.

packing damaged?

Replace packing and
reinstall HMU (para 6-44).

Make required checks

(para2-22). Make Remove HMU [(para 6-40). (para1-127)) and continue
required checks (para Check for oil-wetting or to operate.

[2-22). Make required damaged packing on

checks[(para I-127]) and shaft. Pad wet with oil or
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Troubleshooting Procedure 48.

No

v

Excessive Oil Leakage at Overboard Drain (out-of-Limits) (Cont)

Yes—P»

Replace axis-E carbon
seal and seal mating ring
[para5-28). Reinstall
HMU (para 6-44). Make
required checks
[1-127). Does fault

remain?

No

!

Continue to operate.

1-190

Remove and inspect fuel
boost pump (para 6-34).
Reinstall fuel boost pump
(para 6-38). Make
required checks

1-127). Does fault

remain?

No

!

Continue to operate.

Yes—P»

Replace fuel boost pump
[para6-34). Make
required checks

[ 1-127) and continue to

operate.




Troubleshooting Procedure 49.

Check oil cap and adapter
for correct installation and
for damage (para 8-80).
Cap and adapter faulty?

Y

TM 1-2840-248-23
T.0. 23-T700-6

Excessive Qil Leakage at Service Port Scupper

Yes—P»

Replace cap [para 8-80).

Was engine operated with
oil pressure below limits

para 1-125)?

No

v

If necessary, add oil

[1-112). Make required

checksl(para 1-127]) and

continue to operate.

Yes—Pp»

See troubleshooting
procedure 53.

Yes—P»

Remove starter according
to applicable aircraft
maintenance manual.
Inspect pad for oil-wetting
and for damaged
preformed packing on
shaft. Is pad wet with oil?

Yes—P»

Is packing damaged?

Y

Replace axis-B carbon
seal and seal mating ring
[para5-28). Reinstall
starter according to
applicable aircraft
maintenance manual. If

necessary, add oil

[1-112). Make required

checks[(para 1-127]) and
continue to operate.

Replace packing
according to applicable
aircraft maintenance
manual. If necessary, add
oil (para1-112). Run
engine to verify no oil
leakage and continue to
operate.
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Troubleshooting Procedure 49.

Excessive Oil Leakage at Service Port Scupper (Cont)

No
+ Yes—P»
Reinstall starter according Reinstall HMU
to applicable aircraft and remove fuel boost
maintenance manual. pump [(para 6-34).
Remove HMU [[para 6-40). Replace preformed
Inspect pad for oil-wetting packing on boost pump
and for damaged and reinstall boost pump
preformed packing on [para 6-38). If necessary,
shaft. Is pad and packing add oil (para 1-112).
ok? Make required checks
and continue
to operate.
No
l Yes—P»

Pad is wet with oil. Is
packing damaged?

Y

Replace AGB axis-E
carbon seal and seal
mating ring (para 5-28).
Reinstall HMU (para 6-44).
If necessary, add oil
[1-112). Make required
checks[(para 1-127)) and

continue to operate.
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Replace packing and
reinstall HMU (para 6-44).
If necessary, add oil
[1-112). Make required
checks|[(para 1-127]) and
continue to operate.




TM 1-2840-248-23

T.0. 2J-T700-6
Troubleshooting Procedure 50.  High Oil Consumption (over limits)
CAUTION
If engine requires more than 3.5 quarts of oil, and engine was operated, engine
bearings may be damaged.
NOTE
» According to standard procedure, addition of oil in whole quart quantities may
result in apparent high oil consumption. If excessive oil consumption is
suspected, maintain a log of quarts of oil used and of engine operating time.
See paragraph 1-125 for limits.
« If engine oil system is serviced and engine is tipped during removal or
installation, oil will seep (oil forming drops, puddles, or streaks) from A-sump,
down stage 1 blades, and into bottom of the main frame. This is no cause to
reject the engine.
YesP»
Check for oil leaking Clean engine
into engine inlet. [1-157) and continue
| to operate.
No
- ¢ YesP» YesP» YesP» -
Check oil cap Reinstall cap (paral More than 3.5 Replace engine.
adapter for correct [1-112). If damaged, quarts added and make required
installation and for replace cap engine operated? checks|(para 1-126)
damage|(para 8-80). [8-80). If necessary, and continue to
Cap faulty? add oil (para 1-112). operate.
Less than 5 quarts
added? No
\ 4
Make required
checks
and continue to
No operate.
No
v v
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Troubleshooting Procedure 50.

No

v

High Oil Consumption (over limits) (Cont)

More than 5 quarts
added?

No

l

YesP

Replace engine.
Make required
checks
and continue to
operate.

Exactly 5 quarts
were added. Did
cockpit oil pressure
gage show red and

YesP»

Was caution light on
for 2 minutes or
more?

No did engine oil
pressure caution
light come on? NoO
No
4 v
Check engine Check engine
according to according to
- [paragraph 1-74]
Make required Make required
checksl[(para 1-127) checks
and continue to and continue to
operate. operate.
A 4 YesP» YesP»

Check for external
leaks on engine.
Leakage present?

1-194

Locate, repair, or
replace part causing
leak. Fault fixed?

Make required
checks
and continue to
operate.

YesP»

Replace engine.
Make required
checks
and continue to
operate.




Troubleshooting Procedure 50.

Y

No

v

High Oil Consumption (over limits) (Cont)

No

4

Remove C-sump

heat shield (paral
[4-13). Check oil

leakage at C-sump
cover-to-housing
joint. Leakage

present?

No

l

YesP»

Remove C-sump
cover and replace
preformed packings
(para 4-13), reinstall
C-sump cover and
C-sump heat shield
(para4-16). Make
required checks
and

continue to operate.

Reinstall C-sump
cover and heat
shield [para 4-16).
Check for loose oil
scavenge tubes and
oil manifold
assembly fittings.
Tube and/or fittings
loose?

YesP»

No

!

Replace oil and
scavenge pump
[para8-11). Make
required checks

(para 1-127)) and

continue to operate.

Smoke in exhaust?

See troubleshooting

procedure 59.

Yesp»

Tighten tubes and/or
fittings as follows:
¢ Scavenge tubes
« Oil manifold
assembly
(para 8-92)
Make required
checks
and continue to
operate.

TM 1-2840-248-23
T.0. 23-T700-6
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Troubleshooting Procedure 50.

No

v

Check for oil
leakage during
engine operation.
Leakage present?

Yes»

See troubleshooting
procedure 48.

High Oil Consumption (over limits) (Cont)

No

+ Yesp YesP»
Check for oil Check for oil Replace No. 1
leakage in particle leakage at inner hub carbon seal (paral
separator inlet duct joint between inlet [2-22). Check and

and at clamp
between blower
discharge and
aircraft blower duct.
Leakage present?

1-196

and engine swirl
frame. Leakage
present?

No

l

Yesp»

clear swirl frame
drain and overboard
drain. Make
required checks

[para 1-127) and

continue to operate.

Check for puddling
in main frame airflow
path at 6 o'clock
position. Puddling?

Replace oil and
scavenge pump
(para 8-11). Make
required checks
(para 1-127).
Puddling?

No

v

Continue to operate.

YesP»

Replace engine.
Make required
checks
and continue to
operate.




Troubleshooting Procedure 50.

Y

No

v

High Oil Consumption (over limits) (Cont)

Remove particle
separator blower
[para5-11). Check
for damaged
preformed packing
on shaft. Check for
signs of excessive
oil-wetting from
accessory gearbox.

Packing damaged?

No

v

Replace blower
flange seal (carbon
seal) and mating
ring located at
particle separator
blower pad (paral
[5-28] step a).
Reinstall blower
(para 5-14). Make
required checks

(para 1-127) and

continue to operate.

YesP»

Check for loose oil
scavenge tubes and
oil manifold
assembly fittings.
Tubes and/or fittings
loose?

No

l

Replace oil and
scavenge pump
(paras8-11). Make
required checks and
continue to operate.

Tighten tubes and/or
fittings as follows:
» Scavenge tubes
(D 3-92)
+ Oil manifold
assembly
(para 8-92)
Make required
checks [(para 1-127)
and continue to

operate.

YesP»

Replace packing
and reinstall blower
(para 5-14). Make
required checks

(para 1-127)) and

continue to operate.

TM 1-2840-248-23
T.0. 23-T700-6
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Troubleshooting Procedure 51.  High Qil Level (oil level above full mark on sight glass)

Yes—P»
Check oil for fuel Replace oil cooler
contamination. Is oil [8-4). Replace contami-
contaminated? nated oil (hara 1-116).
Make required checks
and continue
to operate.

No

l

Engine may continue to
operate with over-serviced
oil tank.
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High Oil Pressure

NOTE

TM 1-2840-248-23
T.0. 23-T700-6

A sudden increase in oil pressure of 10 psig over normal engine pressure is

cause for investigation. Do not change oil and scavenge and pump, because it
cannot cause high oil pressure. Oil pressure during initial start (cold oil) should
return to normal after 5 minutes at idle speed.

Inspect oil pressure sensor

(para8-148). Sensor

faulty?

No

|

Do a green cable check
for the oil pressure sensor

circuit (para 1-95)1 Green

cable faulty?

No

v

Troubleshoot aircraft
system according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. System faulty?

No

v

Check oil supply tubes for
damage. Tubes ok?

No

|

Replace damaged oll
supply tube(s)
8-93). Make required
checks[(para 1-127) and
continue to operate.

Yes—P»

Yes—P»

Replace oil pressure
sensor [(para 8-146).
Make required checks
and continue
to operate.

Replace green cable (paral

[7-35). Make required
checks|(para 1-127]) and

continue to operate.

Yes—Pp»

Repair indicating system
according to applicable
aircraft maintenance
manual and continue to
operate.

Yes—Pp» Yes—Pp»
Replace B-sump oil inlet Make required checks
check valve (para8-104). (para1-127) and continue
Fault fixed? to operate.
No

v

Internal engine problem,
replace engine. Make
required checks
1-127) and continue to

operate.
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Troubleshooting Procedure 53.

No Oil Pressure

If engine requires more than 3.5 quarts of oil, and engine was operated, engine
bearings may be damaged.

Troubleshoot aircraft
indicating system
according to applicable
aircraft maintenance
manual. System faulty?

No

v

Yes—P»

Repair indicating system
according to applicable
aircraft maintenance
manual and continue to
operate.

Has engine run for more

Yes—Pp»

Replace engine. Make

than 1 minute with no oil required checks
pressure? [1-126) and continue to
| operate.
No
¢ Yes—Pp»

Check engine oil level.
Level low?

1-200

Add oil, 1 quart at a time.
More than 3.5 quarts
added and engine

operated?

No

v

Add oil, 1 quart at a time.
More than 5 quarts

added?
|

No

v

If 5 quarts or less added,
remove oil and scavenge
pump and
inspect for sheared shaft
(para 8-14). Pump faulty?

Yes—P»

Replace engine. Make
required checks
1-126) and continue to
operate.

Yes—P»

Replace engine. Make
required checks
1-126) and continue to
operate.

Yes—Pp»

Install new oil and
scavenge pump (paral
[8-15). Check engine
serviceability [para I-74).
Make required checks

(para 1-127|) and continue

to operate.




Troubleshooting Procedure 53.

Y

No Oil Pressure (Cont)

No

v

TM 1-2840-248-23
T.0. 23-T700-6

Yes—P»

Hand-crank engine (paral Replace engine. Make
[1-98). Engine seized? required checks (paral
[1-128) and continue to
operate.
No
- l Yes—Pp»
Replace oil pressure Make required checks
sensor [(para 8-146)) and [para1-127) and continue
do an engine rollover to operate.
[para1-122). Oil pressure
ok?
Nlo
Replace engine. Make
reequired checks (pard
[ 1-128) and continue to
operate.

Yes—P»

Inspect oil pressure sensor

[para8-148). Sensor

faulty?

No

}

Replace oil pressure
sensor (para 1-166).
Make required checks

(para 1-127|) and continue

to operate.

Yes—P»

Do a green cable check
for oil pressure sensor
(para 1-95). Green cable
faulty?

Replace green cable (paral
/-35). Make required
checks|(para 1-127]) and

continue to operate.
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Troubleshooting Procedure 53.

No

v

No Oil Pressure (Cont)

Yes—P»

Troubleshoot aircraft
indicating system
according to trouble-
shooting procedures in
applicable aircraft
maintenance manual.
System faulty?

No

v

Repair indicating system
according to applicable
aircraft maintenance
manual and continue to

operate.

Remove oil and scavenge

pump [(para 8-12)) and

inspect for sheared shaft

(para 8-14). Pump ok?

No

v

Install new oil and
scavenge pump
[8-15). Check engine
serviceability [para 1-74).
Make required checks
and continue

to operate.
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Yes—Pp»

Hand-crank engine
[1-98). Engine seized?

No

I

Replace oil pressure
sensor [para 8-146)) and
do an engine rollover
[para1-122). Oil pressure

ok?

No

!

Replace engine. Make
required checks
[ 1-126) and continue to
operate.

Yes—Pp»

Replace engine. Make
required checks
[ 1-126) and continue to
operate.

Yes—Pp»

Make required checks
and continue

to operate.




Troubleshooting Procedure 54.

Disconnect green cable
connector W3P6 from oil
temperature sensor.
Check resistance between
the following:

Pin Resistance
1 toshell Open
2 toshell Open
3 toshell Short
1 to2 50 to

200 ohms

Resistance check ok?

No

4

Replace oil temperature

sensor (para 8-141)).

Make required checks

(para 1-127) and continue

to operate.

TM 1-2840-248-23
T.0. 2J-T700-6

(T700, T701C, T701D) No Oil Temperature

Yes

Disconnect green cable
connector W3J1. Check
continuity between the
following:

W3P6 W3J1
1 to 10
2 to 9
3 to 8

Check for shorts between
pins. Check ok?

No

|

Replace green cable
|7-35). Make required
checks|(para 1-127)) and

continue to operate.

Yes—Pp»

Troubleshoot aircraft
indicating system
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual and continue to
operate.

Change 7
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Troubleshooting Procedure 55.

Oil Filter Bypass Light Comes ON

NOTE

During engine starting when engine oil is below normal operating temperature,
cockpit oil filter bypass light may come on and may remain on until oil reaches
38°C (100°F). If oil filter is too dirty, light will remain on after oil temperature is

stable.

Has impending bypass
button popped?

A 4

Yes—P»

Replace oil filter element
(bara 8-35) and reset
impending bypass button.
Excessive amount of
debris found in filter or

bowl?
I

No

v

Check electrical chip
detector for debris.
Debris found on chip
detector?

No

v

Make required checks
(para 1-127] and continue
to operate.

Yes—P»

Drain and refill oil tank
(hara 1-116)l Make
required checks
[1-127)) and continue to
operate.

Yes—P»

See troubleshooting
procedure 46.

Yes—P»

Disconnect green cable
from oil filter bypass
sensor. Check cockpit
light with aircraft power
on. Is light off?

1-204 Change 4

Yes—P»

Check sensor pins 1-to-2,
pin 1-to-connector shell,
and pin 2-to-shell. Short

circuit?
I

No

v

Replace green cable
(para 7-35).] Reconnect
cable to sensor and run
engine to make sure that
light stays off. Make
required checks (para 1-
127) and continue to
operate.

Replace bypass sensor
(hara8-24).] Reconnect
green cable to sensor and
run engine to make sure
that light stays off. Make
required checks [para
[1-127) and continue to
operate.




Troubleshooting Procedure 55.

No

v

Fault is electrical (filter is
not clogged). Disconnect
aircraft E3 harness (W3J1)
at 10 o'clock position on
swirl frame flange. Check
cockpit light with aircraft
power on. Is light on?

\ 4

Check engine and aircraft
connectors for bent or
damaged pins. Replace
damaged part(s).
Reconnect aircraft harness
to green cable and check
bypass light with aircraft
power on. Is light off?

No

v

Disconnect green cable
from oil filter bypass
sensor. Check sensor
pins 1to 2, pin 1to
connector shell, and pin 2
to shell. Short circuit?

No

|

Replace green cable
7-35). Reconnect cable to
sensor and run engine to
make sure that light stays
off. Make required checks
and continue

to operate.

Oil Filter Bypass Light Comes ON (Cont)

Yes—Pp»

Troubleshoot aircraft
electrical system
according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Reconnect
aircraft harness to green
cable. Check bypass light
with aircraft power on to
make sure that light stays
off. Make required checks

(para1-127) and continue

to operate.

Yes—P»

Make required checks

(para 1-127]) and continue

Yes—Pp»

to operate.

Replace bypass sensor
Reconnect
green cable to sensor and
run engine to make sure
that light stays off. Make
required checks
1-127) and continue to

operate.

TM 1-2840-248-23
T.0. 23-T700-6
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Troubleshooting Procedure 56.  Oil Pressure Below Limits

« If engine runs for more than 1 minute with oil pressure below minimum limits
[para1-125)) and of aircraft indicating system is ok, replace engine. Make
required checks and continue to operate.

« If engine requires more than 3.5 quarts of oil, and engine was operated, engine
bearings may be damaged.

Yes—Pp»
(T700) Operate engine at Continue to operate.
90% Ng and note
minimum oil pressure (35
psi). Is oil pressure above
35 psi?
-
* Yes—P»
Check electrical connector Clean electrical connector
at oil pressure transmitter and continue
for corrosion or water. to operate.
Corrosion or water
present?
!
* Yes—P»
Check engine for external Locate, repair, or replace
oil leaks. Any oil leaks? part causing leak. Check
oil level and add oil if
necessary [[para 1-112)).
Do an engine serviceability
check [para 1-74). Make
required checks
No [1-127) and continue to
operate.
h 4 Yes—P»
Check engine oil level. Qil See troubleshooting
level high? procedure 51.
No
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Troubleshooting Procedure 56.  Oil Pressure Below Limits (Cont)

No
+ Yes—P» Yes—P»

Oil level low? Add oil, 1 quart at a time. Replace engine. Make
More than 3.5 quarts required checks (paral
added and engine [1-128) and continue to
operated? operate.

No
+ Yes—P» -
Add oil, 1 quart at a time. Replace engine. Make
More than 5 quarts required checks
added? 1-126) and continue to
I operate.
No
+ Yes—P»
Less than 5 quarts added? Continue to operate.
No
No + Yes—P» -
Exactly 5 quarts were Replace engine. Make
added. Did cockpit oil required checks.
pressure gage show red, [1-126) and continue to
and did engine olil operate.
pressure light come on for
2 minutes or more?
No
Check engine (para 1-74).
Make required checks
(para1-127) and continue
to operate.
- - Yes—Pp»

Oil level is ok. Remove Replace engine. Make

radial drive shaft cover required checks (paral

assembly[(para 5-29) and [1-128) and continue to

inspect axis-A oil nozzle. operate.

Oil nozzle broken?
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Troubleshooting Procedure 56.

Oil Pressure Below Limits (Cont)

No

+ Yes—P»
Inspect oil pressure sensor Replace oil pressure
[para 8-149). Sensor sensor .
faulty? Make required checks

and continue

| to operate.

No

l Yes—P»
Do a green cable check Replace green cable
for the oil pressure sensor 7-35). Make required
circuit (para 1-95)1 Green checks[(para 1-127)) and
cable faulty? continue to operate.

-

+ Yes—P»
Troubleshoot aircraft Repair indicating system
indicating system according to applicable
according to aircraft maintenance
troubleshooting manual and continue to
procedures in applicable operate.
aircraft maintenance
manual. System faulty?

-

+ Yes—Pp»
Install oil pressure gage in Replace oil pressure
place of oil pressure sensor .
sensor to verify low oil Make required checks
pressure. Pressure ok? and continue

| to operate.
No
+ Yes—Pp»

Replace oil and scavenge
pump (para 8-11). Run
engine and check oil
pressure. pressure ok?

No

v

Replace engine. Make
required checks
[1-126) and continue to
operate.

1-208

Check engine
1-74). Make required
checks|(para 1-127)) and
continue to operate.




Troubleshooting Procedure 57.

Oil Pressure Fluctuates

TM 1-2840-248-23
T.0. 23-T700-6

If engine requires more than 3.5 quarts of oil and engine was operated, engine
bearings may be damaged.

NOTE

A change of £5 PSIG is cause for investigation. Oil pressure will change during
transient conditions. These changes should stop about 1 minute after return to
steady-state Ng conditions.

Check engine oil level. Oil
level low?

Yes—Pp»

Add oil, 1 quart at a time.
More than 3.5 quarts
added and engine

operated?

No

v

Yes—P»

Replace engine. Make
required checks
1-126) and continue to

operate.

Add oil, 1 quart at a time.
More than 5 quarts

added?
|

No

v

Yes—Pp»

Replace engine. Make
required checks
1-126) and continue to

operate.

If 5 quarts or less added,
check oil consumption

(para1-144). Is

consumption within limits?

No

v

Yes—P»

Continue to operate.

Smoke in exhaust?

No

|

See troubleshooting
procedure 50.

Yes—P»

See troubleshooting

procedure 59.
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Troubleshooting Procedure 57.

No

v

Oil Pressure Fluctuates (Cont)

Inspect oil pressure sensor

para 8-150). Sensor
faulty?

Yes—Pp» -
Replace oil pressure

sensor [(para 8-146).

Make required checks

(para 1-127)) and continue

| to operate.
No
l Yes—P»
Do a green cable check Replace green cable

for the oil pressure sensor

circuit (para 1-95)| Green

cable faulty?
I

No

v

7-35). Make required
checks|(para 1-127)) and

continue to operate.

Replace oil and scavenge
pump (para 8-11). Run
engine and check oil
pressure. Fault remains?

No

v

Make required checks
(para 1-127)) and continue

to operate.

1-210

Yes—Pp»
Replace engine. Make

required checks
1-126) and continue to
operate.




Troubleshooting Procedure 58.

TM 1-2840-248-23
T.0. 2J-T700-6

normal operating temperature for affected engine)

If engine requires more than 3.5 quarts of oil and engine was operated, engine

bearings may be damaged.

(T700, T701C, T701D) Oil Temperature Exceeds Limits (exceeds

level low?

Check engine oil level. Ol

Yes—Pp»

Add oil, 1 quart at a time.
More than 3.5 quarts
added and engine

operated?

No

v

Yes—Pp»

Replace engine. Make
required checks
| 1-126) and continue to

operate.

Add oil, 1 quart at a time.
More than 5 quarts

added?
|

No

v

Yes—P»

Replace engine. Make

required checks
| 1-124) and continue to
operate.

Yes—P»,

If 5 quarts or less added,
check oil consumption

para 1-144).

Consumption within limits?

|
No

A 4

Continue to operate.

Smoke in exhaust?

No

v

See troubleshooting
procedure 50.

Yes—Pp»

See troubleshooting

procedure 59.

Change 7
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I Troubleshooting Procedure 58.

(T700, T701C, T701D) Oil Temperature Exceeds Limits (exceeds

normal operating temperature for affected engine) (Cont)

No
+ Yes—Pp» -
Inspect oil temperature Replace oil temperature
sensor |(para 8-143). sensor (para 8-141)).
Sensor faulty? Make required checks
(para 1-127) and continue
to operate.
No
l Yes—P»

Do a green cable check
for the oil temperature

sensor circuit (para 1-96).

Green cable faulty?

Replace green cable
| 7-35). Make required
checks|(para 1-127]) and

continue to operate.

No

v Yes— —
Troubleshoot aircraft Repair indicating system
indicating system according to applicable
according to aircraft maintenance
troubleshooting manual and continue to
procedures in applicable operate.
aircraft maintenance
manual. System faulty?

No

+ Yes—P» -
Replace oil cooler Replace oil and scavenge
and run engine. pump [(para 8-11) and run
Does fault remain? engine. Does fault

| remain?

No No

v

Make required checks

(para 1-127)) and continue

to operate.

1-212 Change 7

v

Make required checks

(para 1-127)) and continue

to operate.

Yes—P»,

Replace engine. Make

required checks
| 1-126) and continue to
operate.




Troubleshooting Procedure 59. Smoke in Exhaust

NOTE

» White mist coming out of tailpipe prior to engine lightoff is fuel mist.

» Smoke may be visible during the start cycle, especially at low ambient
temperatures.

« During locked rotor operation, exhaust smoke may be present.

« If engine oil system is serviced and engine is tipped during removal or
installation, oil will seep from A-sump, down stage 1 blades, and into bottom of
the main frame. This is no cause to reject the engine.

- YesPp»
Check for oil or Clean engine

hydraulic fluid [1-157) and continue
leaking into engine to operate.

inlet. Isolate and
correct source of
aircraft leakage into
inlet. Fault fixed?

No

+ YesP»
Check for visible Continue to operate.
signs of oil leakage
at scavenge tubes
and at oil manifold
assembly fittings.
Tighten leaking
tubes and/or fittings
and run engine.
Fault fixed?

No

v

(T701) Remove,
clean, and inspect
B-sump inlet check

valve (para 8-104).

Run engine. Smoke
in exhaust?

No Yes

v

Continue to operate.

TM 1-2840-248-23
T.0. 23-T700-6
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Troubleshooting Procedure 59.

Yes

v

Smoke in Exhaust (Cont)

Remove each oil

pump scavenge

screen [(para 8-17],

checking for:

« Loose fitting

» Damaged
packing

» Clogged screen

Screens ok?

1-214

Yes»

Check oil manifold
tube assembly for
leakage at the
following locations:
e C-sump aft
scavenge tube
e C-sump fwd
scavenge tube
* Midframe
connection
(for B-sump
scavenge)
Tighten loose
connections and run
engine. Fault fixed?

No

v

YesP»

Continue to operate.

Check oil manifold
to AGB flange for oil
leakage and for
loose bolts. Any
leakage or loose

bolts?
I

No

v

Replace oil and
scavenge pump
(para8-11). Make
required checks

(para 1-127) and

continue to operate.

YesP»

Tighten bolts and
run engine. Smoke
in exhaust?

No

|

Continue to operate.

YesP»

Remove oil manifold
and
inspect flange.
Replace manifold
adapter gasket and
reinstall oil manifold
[para8-92). Run
engine to verify no
smoke in exhaust
and continue to
operate.




Troubleshooting Procedure 59.

No

v

Yes»

Clean screens as
required (save
contaminant).
Replace packing
and reinstall
screens. If
contaminant that
clogs screen is
coked oil or machine
chips, run engine for
10 minutes with PCL
set at fly. Shut
engine down, and
inspect screens
clear and no smoke
in exhaust?

No

v

Make required

checks[(para 1-127)

and continue to
operate.

Smoke in Exhaust (Cont)

TM 1-2840-248-23
T.0. 23-T700-6

YesP»

Check oil manifold
to AGB flange for oil
leakage and for
loose bolts. Any
leakage or loose
bolts?

YesP»

Tighten bolts and
run engine. Smoke
in exhaust?

\ 4

Continue to operate.

YesP»

Remove oil manifold
and
inspect flange.
Replace manifold
adapter gasket and
reinstall oil manifold
(para 8-92). Run
engine. Smoke in
exhaust?

No

4

Continue to operate.

Replace engine.
Required checks

[para 1-126) and

continue to operate.
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Troubleshooting Procedure 59.

No

v

Smoke in Exhaust (Cont)

YesP»

Remove oil and
scavenge pump

(para 8-11). Make

required checks

para 1-127).

Smoke in exhaust?

No

l

Continue to operate.

1-216

YesP»

Remove oil manifold
and
inspect flange.
Replace manifold
adapter gasket and
reinstall oil manifold
[para 8-92). Run
engine. Smoke in
exhaust?

No

J

Continue to operate.

Replace engine.
Required checks

and

continue to operate.
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Troubleshooting Procedure 60. Overspeed Cuts in with One Test Button Depressed

Troubleshoot aircraft
overspeed wiring circuits
for proper operation and
for short circuits according
to troubleshooting
procedures in applicable
aircraft maintenance
manual. Circuits faulty?

No

4

Replace (T700, T701)
ECU or (T701C, T701D)
DEC [para 7-11). Make
required checks
[1-127) and continue to

operate.

Yes—Pp»

Repair circuits according
to applicable aircraft
maintenance manual.
Make an overspeed check

(para 1-132) and continue

to operate.

Change 7
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Troubleshooting Procedure 61.

Overspeed Test System Will Not Operate (overspeed test system fails to

cut back Ng and Np)

NOTE

If the overspeed test is performed with both PCL's in "fly" position, cutback in
Np may not be indicated on the aircraft instruments and may appear to be
always at 100%. However, Ng must decrease.

Yes—P»

Torque indicating on
cockpit instrument?

1-218 Change 7

(T700) Check POU
11-85). Valve or unit
faulty?

(T701, T701C, T701D)

Check ODV [para 1-85).
Valve faulty?

A 4

Troubleshoot aircraft
overspeed test switches
and aircraft harness to
(T700, T701) ECU or
(T701C, T701D) DEC for
open circuit and for
continuity according to
troubleshooting
procedures in applicable
aircraft maintenance
manual. Switches and/or
wiring harness faulty?

No

v

Replace (T700, T701)
ECU or (T701C, T701D)
DEC [para 7-11). Make
required checks
[1-127) and continue to
operate.

Yes—P»,

Yes—P»

(T700) Replace POU
(para 6-87). Make
required checks
[1-127) and continue to
operate.

(T701, T701C, T701D)
Replace ODV[{para 6-74).
Make required checks
and continue
to operate.

Repair switches and/or
wiring harness according
to applicable aircraft
maintenance manual and
continue to operate.




Troubleshooting Procedure 61.

No

v

Check torque and
overspeed sensor system
System
faulty?

No

!

Replace (T700, T701)
ECU or (T701C, T701D)
DEC [para 7-11). Make
required checks
[1-127) and continue to
operate.

TM 1-2840-248-23
T.0. 2J-T700-6

Overspeed Test System Will Not Operate (overspeed test system fails to
cut back Ng and Np) (Cont)

Yes—Pp» Yes—Pp»

Replace sensor Replace (T700, T701)

and/or blue cable ECU or (T701C, T701D)

(para7-46). Fault DEC [para 7-11). Make

remains? required checks
[1-127) and continue to
operate.

No

!

Make required checks

para 1-127)) and continue
to operate.

Change 7
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Troubleshooting Procedure 62.

ECU or DEC Lockout Mode Inoperative (engine will not respond to ECU
or DEC lockout when PCL is advanced to maximum position or engine

will not reset from lockout)

NOTE

During normal operation, when PCL is advanced to maximum position, a rapid
increase in% Ng will occur. Manual control of PCL is required to maintain 100%
Np (20,900 RPM) and balanced torques.

Does engine go into
lockout mode?

Yes—P»

Will engine reset to normal
operation when PCL is

retarded to ground idle.

No
l No
Yes—P» ¢

With engine shut down, Replace HMU

check PAS for correct
rigging by advancing PCL
to lockout and observe
vapor vent. Listen fora
click from Hamilton
Standard HMU or aline the
white line on the PAS
spindle with the stop boss
on the Woodward
Governor HMU when PCL
is advanced to lockout.
Vapor vent observed, click
heard or white line alined
with stop boss?

1-220

6-39). Make required
checksl(para 1-127) and
continue to operate.

Yes—P»

Continue to operate.




Troubleshooting Procedure 62.

No

v

Remove PAS rotary
actuator. Rotate PAS by
hand fully clockwise and
then fully counterclock-
wise. Listen for click at
HMU or look for alinement
of white line when rotating
CCW. Click heard or
white line aligned?

No

v

Do atorque and
overspeed sensor system
check [para 1-84).
System faulty?

No
A 4
Replace HMU

6-39). Make required
checks[(para 1-127) and
continue to operate.

TM 1-2840-248-23
T.0. 23-T700-6

ECU or DEC Lockout Mode Inoperative (engine will not respond to ECU
or DEC lockout when PCL is advanced to maximum position or engine

will not reset from lockout) (Cont)

Yes—Pp»

Check PCL and PAS
linkage for proper ground
idle rig position according
to applicable aircraft
maintenance manual and
continue to operate.

Yes—Pp»

Replace faulty part:

» Blue cable

e Torque and
overspeed sensor
(para7-69)

Make required checks

(para 1-127)) and continue
to operate.
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Troubleshooting Procedure 63.

Low Engine Performance (verified by maximum power check