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F1HT R
SECTION1 GENERAL

1. CAAC ATTH3E B A B 5 S HR-ESHE 5/CAAC Validation Data Sheet and Type Certificate Data Sheet

L]

and issuance date

Hh B P22 S A R e 55 s RO H

CAAC Validation Data Sheet Number, Revision

RS A RAEEE 5 . BRIRAIUE HE Type
Certificate Data Sheet Number, Revision and

issuance date

History No.VTCO0054E; Revision 0; December 26, 1995

EERe) No.VTCO054E, hRiX 4, 2024 401 A 30 H No. EO0049EN, fiAs: 20, 2016 E 12 A 1 H
Current | No.VTCO0054E; Revision 4; January 30, 2024 No. EO0049EN, Revision 20, December 1, 2016
ik No.VTCO0054E, ik 0, 19954 12 A 26 H | No. EO0049EN, hiA: 1

No. EO0049EN, Revision 1,

No.VTC65, Rk 0, 199741 H 6 H
No.VTC65; Revision 0; January 6, 1997

No. E00049EN, fiiA: 4
No. E00049EN, Revision 4

No.VTCO0054E, K¢k 1, 2008 4E 12 H 30 H
No.VTCO0054E; Revision 1; December 30, 2008

No. E00049EN, ffiA: 13, 200743 H 8 H
No. E00049EN, Revision 13, March 8, 2007

No.VTCO0054E, fRIX 2, 2016 8 H 9 H
No.VTCO0054E; Revision 2; August 9, 2016

No. EO0049EN, fiA: 19, 2016 4 6 H 23 H
No. E00049EN, Revision 19, June 23, 2016

No.VTCO0054E, FRIX 3, 201743 A 31 H
No.VTCO0054E; Revision 3; March 31, 2017

No. E00049EN, fiA: 20, 2016 £ 12 A 1 H
No. E00049EN, Revision 20, December 1, 2016

TE: B O E RS SRS RS B S

Note: Above TCDS information of Certification Authority is only for reference

CAAC \TTHEE BB TR HLUH / CAAC VTCDS Change Record

CAAC AT Hudfs H FXE b BRI BT 5 DL/ #wik
K/ CAAC VTCDS Change Record Remark
CAAC VTCDS
Revision
1. 59 CAAC K BRibHFATHE R Y
2N T NN € R DO D)
CCAR-34-R1 o .
. . , FAA HiJs $ A 5 X 3 %
Add CAAC Special Requirements: fuel venting and L
) - . JSEfK) FAA B SO A — 5
RRIX 4/Rev 4 exhaust emissions requirements CCAR-34-R1
R . e VTCDS Rev 4 corresponds to
2. CAAC KT 3 Skl & HZRER
the same FAA TCDS as
Changes of description of CAAC Special Requirements
VTCDS Rev 3
about “No.3 Jet Fuel”

2. J&jl/Category:

3. AW 245/ Validation Authority:
B %E 24 /A /Certifying Authority:

Wiz & sh L/ Aeroengine

o A A2 R/CAAC
2 E B2 JR/FAA
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4.

8-S & HERA N/ Type Certificate Holder:

GE Aviation

1 Neumann Way

Cincinnati, OH, US 45215-6310

5.

6.

ETOPS:

CAAC R ER/Special Requirements:

General Electric Company

(1) AN RIS AR “3 S mr e
(GB 6537)

National Standard of the People’s Republic of China
“No.3 Jet Fuel” (GB 6537)

(2) BRUFHEMRIHEHE A E CCAR-34-R1

Fuel venting and exhaust emissions requirements

CCAR-34-R1
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%2 5
SECTION 2

71 52/ History

VTCO0054E,VTC0054
E, hRiX 4,2024-01-30

E00049EN,E0004
9EN, Revision
20,2016-12-01

GE90-85B

GE90-90B

II1I. #5/MODELS

GE90-110B1

GE90-113B

GE90-115B

el (RS

RATINGS (See NOTE 5)
RORESE, Wi,

Maximum continuous, at sea level,
FRSHES, B

static thrust, Ib

K 5Bl WIE 16D, T,
Takeoff (5 min. see NOTE 16), at sea
level,

HAHES, W5/

static thrust, 1b

- BUE M i R E/
Flat rating ambient temperature
it2 &/ Takeoff

I N 3% 42/ Maximum continuous

#/ COMPONENTS (GE P/Ns)
WE U I F
Hydromechanical Control Unit

T R BHLIE R

Full Authority Digital Engine Control
(FADEC)

fifif£ (3 21) H/W (See Note 21)

BWAE (7% 21) S/W(See Note 21)

110,000

110,760

92°F/33°C
77°F/25°C

110,000

113,530

86°F/30°C
77°F/25°C

110,000

115,540

86°F/30°C
77°F/25°C

1962M80

1962M67

2041M27
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I11. #-5/MODELS

GE90-110B1

GE90-113B

GE90-115B

KAWL G
Configuration Type Box

FADEC %5 fH 44
FADEC Rating Plug
GO1
G02
GO03
G04

B SIER

Main Fuel Pump

RKRG
IGNITION SYSTEM

P> 53K Bl & GE PN
Two ignition exciters GE P/N

P Kk %€ GE P/N
Two ignitor plugs GE P/N

390-850-001-0
390-851-001-0
390-850-002-0
390-851-002-0

390-801-011-0
390-803-001-0
390-803-011-0
390-803-021-0

2042M69

9238M66

1754M84

390-802-001-0
390-804-001-0

390-800-001-0
390-805-001-0
390-805-011-0
390-805-021-0
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I11. #-5/MODELS

GE90-110B1

GE90-113B

GE90-115B

FEBERS @)

PRINCIPAL DIMENSIONS (in)

KR XU e HER 2wk
Length (Fan spinner to nozzle centerbody)
TR (RKAN5E) /

Width (maximum envelope)

i (RRAhE) /

Height (maximum envelope)

BER (FE)

WEIGHT (dry)

BFERBIUAN, FEA RSB AR
AL PN 81 Y A e 8 %
Includes basic engine, basic engine
accessories, and optional equipment as
listed in the manufacturer’s engine

specifications.

BEOME (), URSIN
CENTER OF GRAVITY
LOCATIONS (in); Engine only
ARG D)

Station (axial)

IKFER

Waterline

hiI 2k
Buttline

286.67

148.38

154.56

19316 Ib

21921 1.5

100.14% 0.5

100.28 = 1.5
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IvV. #5/MODELS Fi& /Al
SR l/FUEL ULiERE 7 CHEUERIAIH . / See Note 7 for approved fuels.
1&iH/OIL 2 JEEMTP TS GE MU D5S0TF1 BRRETE LT WA M M AAE A o Bt A i ot B 5 A,

GE90 /iR 553@ % SB79-0001 .
Type 2 oils conforming to GE90 Specification DSOTF1 or the latest revisions are authorized. For

approved brand of oils refer to GE90 Service Bulletin 79-001..

R/
CERTIFICATION BASIS

(GE90-76B/-77B/-85B/-90B)

(GE90-110B1/-113B/-115B)

1965 4 2 3 1 HARLM) 14 CFR 4 33 #, 4 33-1 3 33-15 f2IEZE; 2009 4 6
29 HAER01 14 CFR 3 34 3, 58 4 1BIE%: LA+ SC-33-ANE-08-NE;
2008 4F 11 H 24 HARKIMEE 33-27 1BIEE 33.71(c)(4)%#K. / Title 14, Code of
Federal Regulations (14 CFR) part 33, effective February 1, 1965, amendments 33-
1 through 33-15, inclusive; 14 CFR part 34, amendment 4, effective June 29, 2009;
and Special Condition Number SC-33-ANE-08-NE; and para. 33.71(c)(4),
amendment 33-27, effective November 24, 2008.

LAR REIHLAL S (GE90-76B/-77B/-85B/-90B ) Jifi /& H [ FL AL &8 (i R Bl
AR HEEAIHEHE 0 ) (CCAR-34R1) (2023 451 H 1 HAERD 1
NHRAE:

o ARFERNMEBURLYHE AR : CCAR 34.21(e)#X (CAEP/10 5 CAEP/11)

The following emissions standards promulgated in CAAC regulation CCAR-34R1,
effective January 1st, 2023, have been complied with for GE90-76B/-77B/-85B/-
90B:

* Non-volatile Particulate Matter emission standards: CCAR 34.21(e) (CAEP/10
and CAEP/11)

1965 42 H 1 HAEZ¥ 14 CFR 28 33 36, 2 33-1 1 33-20 {2 1E%; 2012 4 12
H 31 HARH 14CFR 55 34 3, 28 S 2IES; & H 4 SC-33-ANE-08-NE;
2003 4F 1 A 15 HAAIEE3F§33.73(0) I 7953 S#4; 2008 4E 11 H 24
HASRSE 3327 BIER 33.71(c)@)%K;: 2016 £ 7 H 6 HEMMW
33.27(c)(Q)(v)Z5E R 42 H)E ELOS # GE90-2015-MT-07-P-1; 2016 4 11 H 30
H AR 33.27(c) &30 2 4 5E ELOS # GE90-2016-MT-03-P2 / 14 CFR part 33,
effective February 1, 1965, including Amendments 33-1 through 33-20; 14 CFR part
34, amendment 5, effective December 31, 2012; Special Condition SC-33-ANE-08-
NE, and Exemption to §33.73(b), No. 7953 dated January 15, 2003; and para.
33.71(c) (4), amendment 33-27, effective November 24, 2008. Part 33.27(c)(2)(v)
ELOS # GE90-2015-MT-07-P-1 dated July 6, 2016,Part 33.27(c) ELOS # GE90-
2016-MT-03-P2 dated November 30, 2016.
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GE90-110B1, GE90-113B, and GE90-115B (1745 SR r HEME AT HE S 14 7 5 L Atk
1 ILYE 25, /See NOTE 25 for detailed summary of the certification basis for fuel
venting and exhaust emissions for GE90-110B1, GE90-113B, and GE90-115B

models.

PLR RSN (GE90-110B1/-113B/-115B) i & P E R AT E (%e KBl
TEHUBRIHRI R E ) (CCAR-34R1) (2023 451 H 1 HAERD
T HIbRE:

o AR R TSR HE SR AE: CCAR 34.21(e)ik (CAEP/10 5 CAEP/11)

The following emissions standards promulgated in CAAC regulation CCAR-34R1,
effective January 1st, 2023, have been complied with for GE90-110B1/-113B/-
115B:

* Non-volatile Particulate Matter emission standards: CCAR 34.21(e) (CAEP/10

and CAEP/11)

FISLHKATE EOOMIEN/ TYPE CERTIFICATE E00049EN

iteT) & TEY APPLICATION R | T
MODEL DATE ISSUED/AMENDED
GE90-76B DEC 16, 1991 FEB 2, 1995
GE90-85B DEC 16, 1991 FEB 2, 1995
GE90-90B AUG 10, 1994 JUL 2, 1996
GE90-77B NOV 20, 1995 JUL 2, 1996
GE90-94B MAR 5, 1999 JUN 9, 2000
GE90-113B JUN 27, 2000 JUL 30, 2003
GE90-115B JUN 27, 2000 JUL 30, 2003
GE90-110B1 JAN 9, 2002 JUL 30, 2003
GE90-75B DEC 16, 1991 FEB 2, 1995

(BX7H/Deleted JUL 24, 1995)

GE90-92B AUG 10, 1994 JUL 2, 1996

(HUiH/Deleted June 26, 2000)

CAAC AT HEHAl/ CAAC  $:57 FAA 5 g FEat A il ml a8 g 2Lt

VALIDATION BASIS

A PR RLR/
PRODUCTION BASIS

Accept FAA certification basis as validation basis.

CAAC & FH#3R/Special Requirements:

(1) e N RN FE 5 b e “3 Sk (GB 6537)

National Standard of the People’s Republic of China “No.3 Jet Fuel” (GB 6537)
(2) KRR HE L R E CCAR-34-R1

Fuel venting and exhaust emissions requirements CCAR-34-R1

GE90-76B/-77B/-85B/-90B/-110B1/-113B/-115B 4= & #4IF No. 108.
GE90-76B/-77B/-85B/-90B/-110B1/-113B/-115B Production Certificate No. 108
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¥ 1/NOTE 1

¥ 2/NOTE 2

YR/ NOTE

RV REINUE T3 /MAXIMUM PERMISSIBLE ENGINE ROTOR SPEEDS

GE90-76B
i JE % T-/Low pressure rotor (N1): 2,465 RPM (109.0%)*
15 %% 1-/High pressure rotor (N2) : 10,705 RPM (114.7%)**

GE90-77B/-85B/-90B
i B % T-/Low pressure rotor (N1): 2,465 RPM (109.0%)*
/& i F/High pressure rotor (N2) : 10,918 RPM (117%)**

GE90-110B1/-113B/-115B
i B % T+/Low pressure rotor (N1): 2,602 RPM (110.5%)***
/& i F/High pressure rotor (N2) : 11,292 RPM (121%)**

*100% N1 is 2,261.5 RPM
**100% N2 is 9,332.0 RPM
**%100% N1 is 2,355.0 RPM

5 KV IR /MAXIMUM PERMISSIBLE TEMPERATURES

GE90-76B_ (Wi 10)

IR HE R (T49)
Indicated turbine exhaust gas temperature (T49)

%S ek (W 16) / 1,787°F (975°C)
Takeoff 5 minutes (see NOTE 16)
KIESE 1,697°F (925°C)
Maximum Continuous
Himi&Esy (FHsEs) / 1,382°F (750°C)
Ground starts (manual or auto)
s CFHEAESD / 1,517°F (825°C)
Inflight starts (manual or auto)

* 60 B I KBRS / 1,796°F (980°C)

* 60 seconds maximum transient

VH THTELRE FR 1/0i] temperature limits
% 4£/Continuous 255°F (124°C)
B}/ Transient 275°F (135°C)
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¥ 3/NOTE 3

GE90-77B/-85B/-90B
ORI R HE R (T49)
Indicated turbine exhaust gas temperature (T49)
AR5 el (RIE16) /
Takeoff 5 minutes (see NOTE 16)
RO HESE
Maximum Continuous
HT Ry (FEhEES /
Ground starts (manual or auto)
wriish) (FhEAazsh) /
Inflight starts (manual or auto)
* 60 B f KIS /

* 60 seconds maximum transient

T VHELRE PR 1)/0il temperature limits
JE#E/Continuous

5%}/ Transient

GE90-110B1/-113B/-115B
ORI R HE R (T49)
Indicated turbine exhaust gas temperature (T49)
AR5 el (RIE16) /
Takeoff 5 minutes (see NOTE 16)
RO ESE
Maximum Continuous
HT Ry (FEhEES) /
Ground starts (manual or auto)
wriish) (FhEAazh) /
Inflight starts (manual or auto)
* 30 B s K /

* 30 seconds maximum transient

H THELRE FR 1)/0il temperature limits
JE4E/Continuous

5%}/ Transient

1,885°F (1,030°C)

1,859°F (1,015°C)

1,382°F (750°C)

1,517°F (825°C)

255°F (124°C)
275°F (135°C)

1,994°F (1,090°C)

1,922°F (1,050°C)

1,382°F (750°C)

1,517°F (825°C)

2,003°F (1,095°C)

270°F (132°C)
290°F (143°C)

PRIFNIG % J PR #HI/FUEL AND OIL PRESSURE LIMITS

B VBRI R 12 70 psige T/ RVFBAIH IR IEIE W IRIEAME T CRMUBRIH R ST 52 &4 1E)
R 5.0psia. KATEFEAE 38,000 FER LN, GnSR-FIBRE 7T 4.5 psia, 7 15 B0 SR8k s
JHEZE 3.5 psia.

Maximum allowable fuel pressure is 70 psig. Minimum allowable fuel pressure under normal operating

10
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conditions (fully operational aircraft fuel system) is 5.0 psia. At altitudes of 38,000 feet and below,
transitory excursions of 15 seconds or less to a minimum fuel pressure of 3.5 psia are allowable provided

the average fuel pressure remains above 4.5 psia.

T8 i & J7BR #1]/0IL PRESSURE LIMITS
ik JE/LOW PRESSURE
PRH#1/Z 10.0 psid (69 kPa FEZ) (JLiF 14) /The limit is 10.0 psid (69 kPa diff.).

(See NOTE 14)

¥ 4/NOTE 4 UERERNemIE SR el
ACCESSORY DRIVE PROVISIONS
GE90-76B/-77B/-85B/-90B
IRy Ji (ISR | R0 E TR B D)) (T BYP)LE R K 5
DRIVE PAD ) Gear Ratio to Core W) PR ACES ) NN TGN )
Rotation Facing Speed Horsepower Continuous Shear Torque Maximum
Gearbox Pad Pad Rating IN-LB (N'm) Overhung Moment
HP (kW) IN-LB (N * m)
kK AL/ IDG (120 kVA) CCW (%) 0.7947 243 (181.3) 10,000 — 10,500 2,000 (226.0)
(1,130 —1,187)
i HE %/ Hydraulic Pump CCW 0.3783 85 (63.5) 4,250 — 4,850 230 (26.0)
(480 - 548)
H 2% B K AL VSCF/PMG CCW 2.4126 58 (43.3) 3,500; 4,500%* 400 (45.2)
Generator (20/30 kVA) (395, 508)**
RHMLILH IR B/ IDG Overload | 1000 /N H, it 304 5 77(226.8 kVA)IRZ 5 474l /304 HP (226.8 kVA) for 5 minutes per 1,000 hours of operation
Limits | 1000 /N e, #3406 55 77(302.9 kVA)RZ 5 £l . /406 HP (302.9 kVA) for 5 seconds per 1,000 hours of operation

VSCF i #BR 1/ VSCF/PMG

Overload limits

#EI 500 B 73(373.0 kVA) B & B A B, /500 HP (373.0 kVA) electrical fault

1000 /NEF e, B 87 T 13(64.9 kVAYE % 5 4r4%f. /87 HP (64.9 kVA) for 5 minutes per 1,000 hours of operation

1000 /I, I 116 B 43(86.5 kVA)E % 5 #2%1. /116 HP (86.5 kVA) for 5 seconds per 1,000 hours of operation
HEI 128 B 77(95.5 kVA) = LA % . /128 HP (95.5 kVA) electrical fault

100%1% LoMLEE S 9,332 RPM./ 100% core speed is 9,332 RPM

(*) RS 4l Counter Clockwise
(**) B S8 W B R AA O%, FARKRIE 1S % GE 125, /Shear torque capability is a function of operator

requirements. Consult GE Aviation for installed capability.

GE90-110B1/-113B/-115B

Y e (s | SR/ZLETH BT (T BTN KR 5
DRIVE PAD L A% E) Gear Ratio to Core ) Bt (K0 b N )
Rotation Facing Speed Horsepower Continuous Shear Torque Maximum
Gearbox Pad Pad Rating IN-LB (N'm) Overhung Moment
HP (kW) IN-LB (N * m)

11
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R L IDG (120 kVA) CCW (*) 0.7947

%% %%/ Hydraulic Pump CCW 0.3783

H g 2% B K AL VSCF/PMG CCW 2.4126
Generator (20/30 kVA)

243 (181.3)

85 (63.5)

58 (43.3)

10,000 — 10,500
(1,130 - 1,187)
4,250 - 4,850
(480 - 548)
1,250 max
(141.2 max)

2,000 (226.0)

230 (26.0)

400 (45.2)

K HLIE F PR 1/ IDG Overload

1000 /N e, BT 304 T 13(226.8 kKVAYEZ 5 4r4h, /304 HP (226.8 kVA) for 5 minutes per 1,000 hours of operation

Limits | 1000 /N =, #83id 406 5 73(302.9 kVA)E: % 5 #b4h. /406 HP (302.9 kVA) for 5 seconds per 1,000 hours of operation

VSCF i # PR #1/ VSCF/PMG

Overload limits

B 500 B 73(373.0 kVA) B & Bl A HBE. /500 HP (373.0 kVA) electrical fault

1000 /N, IS 87 D /7(64.9 kVA)RRZ 5 435, /87 HP (64.9 kVA) for 5 minutes per 1,000 hours of operation
1000 /N, BT 116 T 43(86.5 kVA)E % 5 #2%1. /116 HP (86.5 kVA) for 5 seconds per 1,000 hours of operation
HBIT 128 T 77(95.5 kVA) LA % . /128 HP (95.5 kVA) electrical fault

(*) iR 4t/ Counter Clockwise

100%AZ% o HLELHZ 9,332 RPM./ 100% core speed is 9,332 RPM

RENWLAE BRI T T HI 5 N R HE G 221 B : /Engine ratings are based on calibrated test stand

1. W PHE LIRS, FRUEE 71(14.696 psia), 59 °F /Sea level static, standard pressure (14.696

PR HAE 18,400 BTU# / Fuel lower heating value of 18,400 BTU #

¥E 5/NOTE 5
performance under the following conditions:
psia), 59 °F

2.

3. HMEPES, 100%EPKE /Ideal inlet, 100% ram recovery

4. PERIEIRHLRAT R /Production aircraft flight cowling

5. PEERAUERK S /Production instrumentation

6.
£ 6/NOTE 6 K VFA 5153280 /MAXIMUM PERMISSABLE BLEED AIR EXTRACTION

GE90-76B/-77B/-85B/-90B

To % P 5l ST FAEEL /No customer bleed or customer horsepower extraction

EOR R N 510 2% R RVHE

Stage 4 Stage 7 Stage 10 Maximum

Allowable
Below 23% N1K 7.8 1.8 13.6 15.4
23t031% NIK 7.6 1.6 12.8 14.4
31t057.4% NI1K 7.4 1.3 12.6 139
574 to 80% N1K 7.2 1.3 12.6 139
80 10 96.8% N1K 7.0 1.3 6.5 8.3
Above 96.8% N1K 6.5 1.3 6.5 7.8

12
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¥ 7/NOTE 7

¥ 8/NOTE 8

¥ 9/NOTE 9

¥ 10/NOTE 10

GE90-110B1/-113B/-115B

4% BT % 9% BN ACVHA
Stage 4 Stage 7 Stage 9 Maximum
Allowable
Below 27% N1K 7.6 1.5 11.2 12.7
At 51% N1K 7.6 1.5 11.5 13.0
At 80% N1K 7.6 1.5 12.0 13.5
At 88% N1K 7.6 1.5 11.0 12.5
At 93% N1K today 7.6 1.5 8.0 9.1
Above 93% N1K 7.6 1.5 7.3 9.1

#kiH/FUEL

HEVE R Rk 6 20005 A2 GE RV DSOTF2 (K2R o KELefkyh 4% i PRC RUVE RP3 A7 R AT LA
AERTE DSOTF2 [Y2ER . A8 VR G R SR 445 0 750 th 2255 A2 GE JYE DSOTF2 fJ 5K

Approved fuels must conform to GE Specification DSOTF2. Certain fuels such as those produced to PRC
Specification RP3 meet the requirements of DS0TF2 by means of the Specification. The engine will

operate with a mixture of fuels or additives conforming to GE Specification DSOTF2.

o BB B B ) 75 A PR / Life limits established for critical rotating components for:

Xt GE90-76B/-77B/-85B/-90B )75 iy pit ] Wl GE9O K AIHL T/ GEK 100700 % 5 &  GE90-76B/-
77B/-85B/-90B are published in Chapter 5 of the GE90 Engine Manual, GEK 100700

X GE90-110B1/-113B/-115B {77 fiir [R i . GE90 K ZHLF M GEK 109993 5% 5 &
GE90-110B1/-113B/-115B are published in Chapter 5 of the GE90-100 Engine Manual, GEK 109993

P IZATII IR E, DR AU S 4 A0 2 T XU el (N1 Attt Feidifh &
TSR R B
Power setting, power checks, and control of engine thrust output in all operations are based on Fan Speed

(N1). Speed sensors are included in the engine assembly for this purpose.

o T A B ] B th5 9 320-839-501-0 [ GE90-76B KEIML, ikl GE9O ARSI 4E 72-169 %f
HP/LP iR T {33847 203 . FADEC 5| AT 30°C 1A%, MRS /R EGT 44152 975°C (2 X)),
980°C (2 &, % 60 ), 965°C (KiELE).

13
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¥ 11/NOTE 11

¥ 12/NOTE 12

GE90-76B engines with configuration type box number 320-839-501-0 must incorporate the HP/LP
turbine hardware and associated changes per General Electric GE90 Service Bulletin 72-169. The FADEC
incorporates a 30°C shunt. The corresponding indicated EGT limits are 975°C (take-off), 980°C (take-off

with 60 second max. transient), and 965°C (max. continuous).

TEHL T 45 UK 6 AF R I8 4T, L APAT L FEAERIFE: /For ground operation in icing conditions the

following procedures must be observed:

GE90-76B/-77B/-85B/-90B
FEHB TS5 VKO AR AR 0] CRLEE RHLH (AN D, /AT R AT A R #8422 —: / During ground
operations (including taxi-in and taxi-out) in icing conditions, the pilot must perform one of the following
shed procedures:
(a) IBEKEFVINER N1 KT 50%, HIEGAHED 15 2080, B, / Run up the engines
momentarily to a minimum of 50% N1 at intervals not to exceed 15 minutes, or
(b)  FEANFIABGIRAE(E-6 °C (23 °F) LLERF, AWz AR 3,048 k(10,000 $ER), #
HEAHEE 60 438 (1) [RIBE AT LA 48 4E : / For operation at ambient conditions of -6 °C (23 °F) and above,
and at airport altitudes up to 3,048 meters (10,000 ft), perform the following at intervals not to exceed 60
minutes:

1) ¥ N1 =3 55%LL E  / Increase throttle to a minimum of 55% N1

2) TEHEE TR %> 20 ./ Dwell at the specified N1 for 20 seconds minimum

3)  RIE RIS 4 il 8 AT S K FEF. / Decelerate to idle or proceed with normal takeoff

procedure.

T GE90 #:1F+48 S F- M GEK 100703, /See GE90 Operating Instructions Manual GEK 100703.

GE90-110B1/-113B/-115B

FEMUTHT A5 UK 5 AF R VR E) CRLEE KL BRI, RBIHLL BV ] N1 KT 50%,  HIAREA
L 60 %0, W GE90-100 #:/E+E 5 F M GEK 109994, / During ground operations (including taxi-
in and taxi-out) in icing conditions, the engine must be run up momentarily to a minimum of 50% N1 at
intervals not to exceed 60 minutes. See GE90-100 Operating Instructions Manual GEK109994.

VE: SEUKEEAE T RSIPUINER WA AR 4L, WL GE90-100 %2%& T/t GEK 109995. /Note: For
possible variations in engine acceleration times in icing conditions see the GE90-100 Installation Manual

GEK 109995.

B H AL 5 320-892-101-0 B¢ 320-892-201-0 1) GE9O KAHHL, #ELAULHE GE9O HR45 il i
77-008 % PT25 BivKERSEMf, RN L4048 GE90 5@ 73-040 %% FADEC #fF P/N
1853M99P06  (fiA 9.1.9.7 or BT / All GE90 engines with configuration type box part numbers
320-892-101-0 or 320-892-201-0 must incorporate the PT25 extended wedge ice shield per GE90 Service
Bulletin 77-008 and must incorporate FADEC software P/N 1853M99P06 (version 9.1.9.7 or later) per
GE90 Service Bulletin 73-040.

Fi g ¥ B & 5 0y 320-837-701-0, 320-839-501-0, 320-892-101-0, 320-892-201-0, 320-846-701-0,
320-892-601-0 1 320-915-201-0 f¥] GE9O KB, TEZSHFLEIKEMET, S/ N2 #d# N 6,066
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¥ 14/NOTE 14

¥ 15/NOTE 15

RPM. /All GE90 engines with configuration type box part numbers 320-837-701-0, 320-839-501-0, 320-
892-101-0, 320-892-201-0, 320-846-701-0, 320-892-601-0 and 320-915-201-0, have a minimum
permissible N2 of 6,066 RPM for in- flight operation during icing conditions.

FrE AL G5y 320-921-501-0 19 GE9O KL, 1EZPL5IKAKMET, BAhftvr N2 #lhy
6,310RPM. /All GE90 engines with configuration type box part numbers 320-921-501-0 have a minimum
permissible N2 of 6,310RPM for in-flight operation during icing conditions

BT # B G AR5 9 390-850-001-0 F1 390-851-001-0 [f] GE9O KL, {EA-FEEUKFAET, H/hf
YF N1 ¥:3# 4 730 RPM. / All GE90 engines with configuration type box part numbers 390-850-001-0
and 390-851-001-0 have a minimum permissible N1 of 730 RPM for in-flight operation during icing

conditions.

FEEFXT§33.68 SR MIFF A PEIRTE T, TN AR G 45 VK IR TIE AL X0 R %2 4 /E. B777-200LR/300ER &AL
A1 B777 BEHLEHT GE90-110B1/-113B/-115B KB X TiX Lk SR AL FLfb kAL B, JExT
§33.68 MG VERIE 75 ELHAMPE Al A IE .

Demonstration of compliance to §33.68, Induction System Icing is installation specific to the B777-
200LR/300ER and B777 Freighter airplanes for the GE90-110B1/-113B/-115B model engines. Installation
of these model engines on different airplane models or types will require a separate evaluation and finding

of compliance to §33.68

INAESGTEHRAE LT, RV HIE KT 10 psid (69.0kPa JE%), AN#Bid 15 #7. / During "negative-
G" operation only, it is permissible to operate below minimum oil pressure of 10 psid (69.0 kPa diff) for a

maximum of 15 seconds.

UL GE90 #:/EF M GEK 100703/ See GE90 Operating Instructions Manual, GEK 100703, for GE90-
76B/-77B/-85B/-90B.

I GE90-100 #:/EF M GEK 109994/ See GE90-100 Operating Instructions Manual, GEK 109994, for
GE90-110B1/-113B/-115B.

XL R FHLEAE LT B4R . / THESE MODELS INCORPORATE THE FOLLOWING GENERAL

CHARACTERISTICS

R HES REE
ENGINE MODEL CHARACTERISTICS

GE90-76B FLAT / Basic Model
GE90-77B & 7 Sudt HPT/LPT SR iE F$E = 8Ue i /148, 5 GE90-76B —#F . HE

JIBUE AN A . / Same as GE90-76B except improved HPT/LPT
flowpath and higher thrust ratings. Corresponding Rating Plug changes

GE90-85B B BUEE uoh, 5 GE90-76B —Hf. HEHUE EAH N KA. / Same
as GE90-76B except higher thrust ratings. Corresponding Rating Plug changes.
GE90-90B i@ mauE /14, 5 GE90-77B —#E. HEBUE(EMANRIEA . / Same
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¥ 17/NOTE 17

¥ 18/NOTE 18

¥ 19/NOTE 19

GE90-110B1

GE90-113B

GE90-115B

as GE90-77B except higher thrust ratings. Corresponding Rating Plug changes.
HEARTF, FAN, LPC, HPC, HPT and LPT RUTE(F#A e, 26 1 ke
RAHESy, B AR R, HE)BUE AN K . WTE 22 / Differs
primarily from basic model in FAN, LPC, HPC, HPT and LPT hardware, higher
takeoff thrust rating with increased speed, and temperature limitations.
Corresponding rating plug changes. See NOTE 22.

R /155 GE90-110B1 —#E . 4 ) HUE A AR - /Same as
GE90-110B1 except higher thrust ratings. Corresponding Rating Plug changes.
BRig i 155 GE90-113B —#f. HEIHUEEMAHN LA . /Same as
GE90-113B except higher thrust ratings. Corresponding Rating Plug changes.

FERLGTEDL T, IEHE A 5 3B [ BR A AT BLEC S 10 738

The normal 5 minute takeoff time limit may be extended to 10 minutes for engine out contingency.

MR AT FRvE /TIME LIMITED DISPATCH CRITERIA

KR BB R GERAT e brdE: % T GE90-76B/-77B/-85B/-90B, . GE X GEK 103084
A GE90 ABHLF M GEK 100700 H @& TR A 7Y, ok me 37 AR AL R A Tk ./
Criteria pertaining to the dispatch and maintenance requirements for the engine control systems are
specified in: For the GE90-76B/-77B/-85B/-90B see General Electric Document GEK 103084 and the
Airworthiness Limitations Section of the GE90 Engine Manual GEK 100700, which defines the various

configurations and maximum operating intervals.

X1 GE90-110B1/-113B/-115B , 3K 5E XAE GE90-100 K ENHLT M GEK 109993 H )3 fii B ] 5
4¥o [For the GE90-110B1/-113B/-115B the requirements are defined in the Airworthiness Limitations
section of the GE90-100 Engine Manual GEK 109993

ST E A PPRHAE R TE PRSI TE DL AR B AL E 5 AT B EE, B ER A REAE XS T
GE90-76B/-77B/-85B/-90B %[ GE90 K#NHLFM GEK 100700 HHLEHIRH1H 5>, *FF GE90-
110B1/-113B/-115B % GE90-100 Engine Manual GEK 109993 H {1438 fiji FR i 443 »

For approval of repairs of fan blade composite material in the root section of the fan blade up to the inner

annulus flow path line see the Airworthiness Limitations Section of GE90 Engine Manual GEK 100700
for the GE90-76B/-77B/-85B/-90B and GE90-100 Engine Manual GEK 109993 for the GE90-110B1/-

113B/-115B.

M. /Note deleted
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Y& 21/NOTE 21

¥ 22/NOTE 22

¥ 23/NOTE 23

Y& 24/NOTE 24

i . /Reserved..

Y] FADEC 5 AR AFIL R A5 o BUEREAR AR B RS . R EIL 22
FADEC A LU i 41655 20 A A5 R A

The FADEC unit P/N originally defined both hardware and software. The hardware and software are now
defined by separate P/Ns. The engine should be equipped with a FADEC defined either by the combined
P/N or by the hardware and the software P/Ns.

GE90-110B1/-113B/-115B K&#L, fE 2002 4F 8 26 HEHLMEIRE T X§21.19@) F G, %H
G VFR] GE AUASFEWE AL QR 2RI, AT LUEE BT B SHETS EOOO49EN Kb I & s A Al
5 T AN FH BT HR 43 T O 2 S E 1

An exemption to §21.19(a) was granted and issued in Washington, DC, on August 26, 2002, for the GE90-
110B1/-113B/-115B engine models. This exemption allowed GEAE to amend Type Certificate No.
EO00049EN to add these models rather than apply for a new type certificate for those engines, subject to

the following conditions and limitations:

1. FEF B SR, GE fias L 2iiEE§21.17. /GEAE must comply with §21.17 as if it was
a new type certificate.

2. GE M7 W AAE§33.76, AT K& ZdEMiX. /GEAE must conduct a large flocking bird
test as part of compliance with §33.76, Bird Ingestion.

3. GE Mzl §33.90 (MR ), AT KN EIFF S . /GEAE must
include an engine test to demonstrate compliance to §33.90, Initial Maintenance Inspection.

4. 2% GE90-110B1/-113B/-115B A BIHLE) CHLL A /2 FT A & AT X8 AL 5 & s ALIA
HERE AR, B35E ) CHLER#R 46 . /An applicant installing the GE90-110B1/-113B/-
115B engine models into an aircraft must comply with all of the applicable airworthiness

standards for a new type certificated engine, including applicable aircraft special conditions.

7E§33.73(b) ISR, ThAeatE g B &L 2 22 3% GE90-110B1/-113B/-115B K BhHLII B777-
200LR/300ER “KHLAN B777 BEHl. #7RHXE RSN LRAE I PR S |, K ZRI% A §33.73(b)
HEAT SR Al RIGAIE -

Demonstration of compliance to §33.73(b) Power or Thrust Response is installation specific to the B777-
200LR/300ER and B777 Freighter airplanes for the GE90-110B1/-113B/-115B model engines. Installation
of these model engines on different airplane models or types will require a separate evaluation and finding

of compliance to § 33.73(b).

GE90-76B/-77B/-85B/-90B I GE90-110B1/-113B/-115B &AL i ith i 48 55 396 2 T §33.71(c)(4) 1)
The engine oil tank filler cap of GE90-76B/-77B/-85B/-90B and GE90-110B1/-113B/-115B engine model
meet the requirement of §33.71(c)(4).
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GE90-110B1, GE90-113B 1 GE90-115B K ZNHLAENR L UL N HEK AOFRAEZR , IXEERHfER B 2012 4
12 3 31 HARLM 14 CFR 5 34 i, 58 SAB1EZR, F12012 457 3 18 HAALM 40 CFR 45 87 #:
The following emissions standards promulgated in 14 CFR Part 34, Amendment 5, effective December
31,2012, and 40 CFR Part 87, effective July 18,2012, have been complied with for: GE90-110B1, GE90-
113B, and GE90-115B.

PRIMAEMFRAE: /Fuel Venting Emission Standards: 14 CFR 34.10(a) and 34.11; in addition, 40 CFR
87.10(a) and 87.11.

RIAFaEL (SND HesthriE: /Smoke Number (SN) Emission Standards: 14 CFR 34.21(e)(2); in addition,
40 CFR 87.23(c)(1).

—&biR (CO) HEjthritk: /Carbon Monoxide (CO) Emission Standards: 14 CFR 34.21(d)(1)(ii); in
addition, 40 CFR 87.23(c)(1).

WEAL &Y (HCOHEBUhR HE : /Hydrocarbons (HC) Emission Standards: 14 CFR 34.21(d)(I)(i); in addition,
40 CFR 87.23(c)(1).

ZAENEY (NOx) HEBUARHE: /Oxides of Nitrogen (NOx) Emission Standards: 14 CFR 34.23(a)(2); in
addition, 40 CFR 87.23(c)(2).

B 7 2% B AR 25 R (FAA) I 78 56 T AR5 54 UE 308 B0 o 1V o 8 BRI & Ve 41, RBINL
]38 7 P B AR BT A B PR RATALLIICAO) I 16 28 B =B =805 %, 2.2.2 FRMH
Fa, 232 W —H MR AN G, 2.3.2.d3 BEMNEY (MFRA CAEP/6) MHEEHE, I .
FEE S8 O 8 S R IR

In addition to the FAA's finding of compliance based on the certification requirements defined in this
TCDS, the engine manufacturer has declared that the ICAO emissions standards identified in Annex 16,
Volume II, Third Edition, Part III, Chapter 2, Section 2.2.2 for SN, Section 2.3.2 for CO and HC, Section
2.3.2 .d.3 for NOx (also known as CAEP/6), and Part II Chapter 2 for fuel venting have also been

demonstrated.

PLR &SN (GE90-110B1/-113B/-115B) il A 1 [H RATAL & ik R Z AL WHLR R AN HE =
FEHPIED (CCAR-34-R1) (2023 41 A 1 AAERD #FFbxik:

o AR BRSO : CCAR 34.21(e)# (CAEP/10 5 CAEP/11)

The following emissions standards promulgated in CAAC regulation CCAR-34-R1, effective January 1st,
2023, have been complied with for GE90-110B1/-113B/-115B:

* Non-volatile Particulate Matter emission standards: CCAR 34.21(e) (CAEP/10 and CAEP/11)

=4
----JB----

--—-END---
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