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FIED MR

Section1 GENERAL

1. RS\ RESEE BRI AE B/ Revision of the The validation data sheet

issuance date

RS AT UEAE B g 5 RRIRAIATUR H 391/

The validation data sheet Number, Revision and

RS SRR 15 . RN H 1/
Type Certificate Data Sheet Number, Revision and

issuance date

2T No. VTCO0382E, hRIX 0, 2024 &£ 9 H 26 H#i | No.E.095, hA: 3, 20204 12 H 16 Haik
Current K TCDS No.E.095, Issue : 03, Date: 16 December

2024

No. VTCO0382E; Revision 0; Date: 26 September | 2020

T B O E R T S A R E RS

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

2. AA[ )R /Validation Authority:
B & 24 Jfj/Certifying Authority:

3. BEEHAUEFHE A /Type Certificate Holder

MR IEFE KAT/ETOPS:

>

5. CAACEFZER/CAAC Special Requirements:

o [E RS R/CAAC
WK R i 2 42 4 JR) /EAS A

FEEHTHHUR BN, 64510 [H/RAE, VEE
Safran Helicopter Engines, 64510, Bordes, France

ANiEH/NA

e N BT ] [E S bR i3 S B UREL” (GB 6537)
National Standard of the People’s Republic of China
“No.3 Jet Fuel” (GB 6537)

SCI: Arrano-1 A% A ZH1307 B AEOHIE D)
SC1: Arrano-1A Engine 30-minute AEO Power Rating

SC2: Arrano-1 AR & ZWALE N L5 KR %
SC2: Arrano-1A Engine Inadvertent Use of Maximum
Engine Over-speed.

SC3: Arrano-1AB R ENHLLLAPU T 2 TAE
SC3: Arrano-1A Engine Operation in APU Mode

2-13




ARSI\ O] JEEHEE/The Validation Data Sheet BR>R/Revision: 0

F2E>  HAE

Section2 DATA

1 #ER General

1.1 5 /Type:

ARRANO 1 %741/ ARRANO 1A. ZR SHAHLHER T 2 K R IR, HAUEEMERIERSBIT, SAER
HHERB) ) B 2 e K

ARRANO 1 Series/ ARRANO 1A. This model is approved for use on multi-engine civil rotorcraft at the ratings
and within the operating limitations specified below, subject to compliance with the powerplant installation
requirements appropriate to approved installations.

1.2 M5 EMUEREH N /Type Certificate Holder:
FIEETHLE N, 64510 /K48, 1LE
Safran Helicopter Engines, 64510 Bordes, France
DOA Z%%i'5: EASA.21).070

DOA reference: EASA.21J).070

1.3 f#illi& i /Manufacturer:
FEUE B FHH1 A BH1/Safran Helicopter Engines

1.4 5 1 H /Certification Application Date:

ARRANO 1A 201246 H20H
20 June 2012

1.5 EASA H 58 2% H H/EASA Certification Reference Date:
2016412 H30H/30 December 2016

1.6 EASA # 7€ H /EASA Certification Date:

ARRANO 1A 201946 5 18H
18 June 2019
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2 HEHRM Certification Basis
2.1 EASA i g 5:Aill/EASA Certification basis
2.1.1 i EbrifE/Certification Specifications:
CS-E Amendment 4, effective 12 March 2015
2.1.2 & M2k /Special Conditions:
- 309> $MAEOZN IE T /Approval of a 30 minute power rating ;
- PLAPUT LA /Operation in ‘APU’ mode ;
- BRI R SR ] HE#E/Transient over-temperature, over-speed and over-torque limit
approval ;
2.1.3 {5 /Deviations:
Jc/None
2.1.4 %344 4x/Equivalent Safety Findings:
Jc/None
2.1.5 LAY ER/Environmental Protection Requirements:
CS-34.1- JRIMHENM/CS-34.1 - Fuel venting

2.2 CAAC i & Z:fili/ CAAC Certification basis

2.2.1 & HIER T E/Applicable airworthiness regulation
Hh [ BTN E SR 33 # R2 Wit A~/CCAR-33R2

2.2.2 T F 41/ Special conditions
L H %A1 Arrano-1AZY R BIHL3043 £ AEORE T %
SC1: Arrano-1A Engine 30-minute AEO Power Rating
L ZAF2: Arrano-1 AR R SN REN L B K e
SC2: Arrano-1A Engine Inadvertent Use of Maximum Engine Over-speed.
26 1F3: Arrano- 1A R L LLAPUT; R TAE
SC3: Arrano-1A Engine Operation in APU Mode

2.2.3 %54% 4>/ Equivalent Level of Safety
J&/None

2.2.4 #34/Exemptions
J&/None

2.2.5 I REEKR/ Environmental Protection requirements
J&/None
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3 F AR /Technical Characteristics
3.1.1 531 E U/ Type Design Definition:

| ARRANO 1A

| P/N 0356000010 |

3.1.2 #fiild/Description:

ARRANO 1 RFiRA ISR T # QS EMH AR HERE . A ERSEREBINFIRNREB OES

Hl. ERMGEEMBEREERE (F171RE) MEBEEM, WRERRE RN T L EHIETERE

BEERE. B (RRLER) BN ERHE. RIBHENREFE FIZF R (FADEC) &

o

The ARRANO 1 series turboshaft engines have an annular inlet integrating inlet guide vanes, a two-stage

centrifugal compressor driven by a single-stage high pressure turbine, a reverse flow combustion chamber

and a single-stage low pressure turbine (power turbine) driving a reduction gearbox located at the front of

the engine and an exhaust pipe. The high pressure (gas generator) shaft drives the accessory gearbox. The

engine is controlled by a Full Authority Digital Electronic Control (FADEC).

3.1.3 W4 /Equipment:

BAE R BB E AR B S AE RSN 5 B E ST e, £ 2R AN T W W AT 17 5 o

The equipment necessary to operate the engine and that is not included in the Engine Type Design Definition

is defined in the applicable Installation and Operating Manual.

3.1.4 R~}/Dimensions:

KE (=X

mE (2K

T (ZA)

Length (mm) Height (mm) Width (mm)
ARRANO 1A 1219 817 623.2
3.1.5 “F-Hi/Dry Weight:
HiE (i EECU) (AT

Weight (completely equipped with EECU)(kg)

ARRANO 1A

173.5

3.1.6 #17E {H/Ratings:

3.1.6.1 ©£%T1E (FE) /Al Engines Operative (kW)

RN SE K (54380 307r4HAEO
Maximum Continuous Take-off (5 minutes) 30-minute AEO
ARRANO 1A )2 738 851 851
3.1.6.2 B4 %% (FE) One Engine Inoperative (kW)
HELLOEI 2 4r%h OFl 30 b OEI
Continuous OEI 2-minute OEI 30-second OEl
ARRANO 1A )2 924 1011 1061

(1) _bIRVEREAEAE 22BN Ul W 5 M P o i 3

Ko BT N2 109% ] ) 5 /)ME

The performance values specified above are defined in the Installation and Operating Manual and

correspond to minimum values at 109% N2.

5-13




£ SN\ TT{F£3E 8/ The Validation Data Sheet

FR>X/Revision: 0

(2) A RTEAMIIVERE 2K,

the applicable Installation and Operating Manual.

3.1.7 =% % /Control System:
Arrano-1A A BURIE R LB FI=HI R G, & E FIEHIZ5P/NS H70QMA010003) f5 4Lt A RITR A

(BHREE S ERAMYB FIRHRP/NSH)
ARRANO 1A Dual channel electronic engine control system. Electronic Engine Control Unit (EECU) P/N
70QMAO01000 or later approved standard (software standard included in the EECU P/N)

3.1.8 WAA CRRM/AE /AN Fluids (Fuel/Oil/Additives):
T 2 5] 18 FH 1) 22 2R A0 FH U0 B 2000

Refer to the applicable Installation and Operating Manual.

3.1.9 Az a3 b 3KBh/Aircraft Accessory Drives:

15 2 @& 1) 22 25 A48 FH Ui B -t . For detailed performance curves, refer to

i3 ] BE | dRERL | KBS | FANF | BUEER | RRESHTE o
] Rotation | THIEK | &B M | # (1so | KWiF# Maximum
Rotation | Speed H%E Maximum | 1940) % Continuous shaft
direction Maximum static Maximum Shear power (1)
Torque in | cantilever | unbalance shaft 8%, 2 o
overload (1ISO 1940) | maximum | AEO A Fa
condition breakaway | #E4£10EI | 30
torque /\dle, OEI
AEO and /2-min
(0]4]] and
continuo 30-sec
us OEI
rpm daN.m daN.m G daN.m kw kW
B L ImEs$t | 11727 8 25 25 18 13 13
Starter-Generator cw (100%
N1)

(1) BESHUMIHZRIREATE 19 kW FEE20 81, s 1825 kWHFZESFD .

Transient mechanical offtake is allowed up to 19 kW for 2 minutes and up to 25 kW for 5 seconds.

3.1.10 5|5 $ZH/Bleed Extraction:
HWEANEAR P3 51 A$EHZ P3 5 PR G AR A M PR G B PRARHER PR CIRIRE T, &

KAuVF5I =& 205 5/,

The P3 air bleed extraction for helicopter use is limited by the section of the P3 extraction restrictor. The
maximum possible extraction is 205 g/s and corresponds to Take-Off power at ISA Sea Level conditions.

ARVEAEL, 5SS G I LA T

Refer to the applicable Installation and Operating Manual for further details.
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4 #AEFR##]/Operational Limitations

4.1 & PR/ Temperature

limits

4.1.1 MR KAESBHFRIRE (T45) [RHl/Gas generator exhaust temperature (T45) limits

Je 3l /On start-up:

TCPRER For an unlimited duration

e oRId A
Maximum overtemperature

ARRANO 1A 800°C 850°C
7 APU 3 /In APU mode:
ANBR
For an unlimited duration
ARRANO 1A 665°C
AT, BTA RBIHLERIZ AT I /In flight, All Engine Operative:
% (505D 3043 #FAEO RN S AEO WEZS (20 #2)
Take-off(5 minutes) | 30-minute AEO Maximum AEO transient (20
Continuous seconds)
ARRANO 1A (1) 912°C 912°C 886°C 934°C
EATH, — S8 RWIA TAER/In flight, One Engine Inoperative:
30 # Ol 2 4rfH OF HESEOE
30-second OEl 2-minute OEI Continuous OEI
ARRANO 1A 991°C 957°C 914°C
4.1.2 BRIMIEE CkshFLEEE) /Fuel temperature (Engine inlet)
AR I I St e MR T ek
¥, R B A Maximum fuel
Minimum fuel temperature temperature
Operating, starting and restart
envelope
ARRANO 1A w@@@ee | s -45°C A A I Fm 4 H s LUK | +57°C

Normal Fuels

sl R 22 1) PR vl P

The highest temperature between
-45°C
temperature

and Freezing
defined

applicable fuel standard

point

for the

(1) A < A 18 ] RO PEGH 8 SCRIBR 1, 13 2 B 22 AN U W 5 M0

Operating Manual for detailed definition and limitations of normal fuels usage.
(2) ARRANO 1AKR BNHLILAEAT FH EACHARL . 1B S0 222 A U 00, 1 A AR R I PR 4 e X
FIFR# . /Replacement fuels are authorized on ARRANO 1A engine. Refer to Installation and Operating

Manual for detailed definition and limitations of replacement fuels usage.
(3) ARRANO 1A R BHHLILHESE F N Uk, APU #ECERAL . A SR SURRHE T B PRI E AR,
Z i) ‘22 AN FH 1B Mt /Emergency fuels are authorized on ARRANO 1A engine, except for APU mode.
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Refer to Installation and Operating Manual for detailed definition and limitations of emergency fuels usage.
(4) W IELeRRL,  ERARRRNR BEAEAR T -30°CIR il B2 R AT 8 B vk st . A GVEAIE R, 1F
Zx [ 2 25 FE 5B F . /The minimum fuel temperature is subject, for certain fuels, to mandatory use
of anti-icing additive for temperatures below -30°C. Refer to the Installation and Operating Manual for
further details.

(5) HEAEMIAINFNE B CLBEAE U FM) Fe . /List of authorized additives is defined in the
Installation and Operating Manual.

(6) (AL ULHI T g ST Eal . BAR R SR TSR L M E RS, Climatic
operating, starting, and restarting envelopes of normal, replacement and emergency fuels are defined in the
Installation and Operating Manual.

4.1.3 5 MR FE /Oil temperature

AL I R B AR IR eI

Minimum oil temperature for starting Maximum oil temperature
ARRANO 1A (1) -36°C for 5 ¢St 115°C

-45°C for 3 ¢St

(1) VEAAMIE A PR, T2 e ffd UL BTt . /Refer to Installation and Operating Manual for

detailed oil temperature limitations

4.2 B K/B/MEE Maximum / Minimum Speeds:
4.2.1 R RAERFH (N1) /Gas generator speed (N1)
100% N1 =44 139 rpm
RATH AT APU BB IE /In-flight and APU mode minimum speeds:

BRI o BN TIREC B E R | APU B ITEA @
IDLE mode (1) IRFS APU mode FLIGHT mode (2
IDLE with PT locked
ARRANO 1A 57% 57% 59.8% 69.8%

(1) BEFEHEXS N T2 4T, N2 = 80%HT [ /MasE N1 i#/E . /This speeds corresponds to the
minimum stabilized N1 speed in IDLE mode with N2 = 80%.

(2) BEEEEX N T RATHEEUT, N2 = 100%0 B H/MEE N1 . /This speeds corresponds to the
minimum stabilized N1 speed in FLIGHT mode with N2 = 100%.

AT B , FTE KIIWLIE1T/In- fllght maximum speeds, All Engine Operative:
% (5 48D 04 4HAEO KSR AEO W4 (20 FP)
Take-off(5 minutes) | 30-minute AEO Maximum AEO transient (20
Continuous seconds)
ARRANO 1A 104% 104% 103% 105.5%

AT EEEE, — & KWL LA/ In-flight maximum speeds, One Engine Inoperative:

30 ¥ OFEl 2 4r%P O FELLOE
30-second OEI 2-minute OEI Continuous OEI
ARRANO 1A 107.8% 105.6% 104.5%

8-13




£ SN\ TT{F£3E 8/ The Validation Data Sheet

FR>X/Revision: 0

4.2.2 ) J1inEeHEE (N2) /Power turbine speed (N2)
B JJIRENI Y 100% N2 = 7 939 rpm
100% N2 =7 939 rpm on the power drive.
kAT BN /In-flight minimum speeds:

Fa5/stabilised

B (20 )
Transient (20 seconds)

ARRANO 1A

90%

70%

AE APU AR SIS FeVF i e B IR T Ig#

Operation with turbine locked is only authorized in APU mode and for engine starting.

RAT B EL IH /In-flight maximum speeds:

F275/Stabilised

ARRANO 1A

109%

#%9F: ARRANO 1A M5 CU5E Rk 115% 1 B KA KB FE I IE . ARHE CS-E 830, XX A K N2 18 K 20

MEEOL, QBTN T R EgEE (BUHEREED

Note: A Maximum Inadvertent Overspeed of 115% has been certified for the ARRANO 1A model. This
corresponds to the maximum N2 speed for which inadvertent occurrence of up to 20 seconds has been

demonstrated not to require rejection of the engine from service or maintenance action (other than to

correct the cause) according CS-E 830.

4.3 34EPR&I/Torque Limits:
e NHIEE, A &KL LAEIRZAS/Maximum torque, All Engine Operative:

ik 304 BHAEO 1) BRORIESE AEO W20 )
(5 %8 Maximum )
Take-off 30-minute AEOq) Continuous() AEO transient (20
(5 minutes) () seconds))
ARRANO 1A 940 N.m 940 N.m 816 N.m 940 N.m
wKHHE, —& KPIA LA/E/Maximum torque, One Engine Inoperative:
30 # OEI 2 418 OEIL HE ORI
30-second OEI 2-minute OEI Continuous OEI
ARRANO 1A () 1327 N.m 1176 N.m 1033 N.m

(1) XFT AEO #iEfd,

IR RN N T R SRR (4 B K

presented above correspond to the maximum torque validated for the engine.

For AEO ratings, torque values

(2) X7 OElI HUEMEA AEO Wi 20s, KENHIAHAAE 2 HIHHLEL ARINCHESE K I%F] EECU %
BTUE MRS, PLERSP BTNl E ok & . Emgs HEXT BT EECU JyREANEE T2 By BR i A LA 5
For OEIl ratings and AEO transient 20s,
engine torque values are limited by torque toppings sent by the helicopter on ARINC frame to the EECU in

MIRKAE . ARVEAEE, 15502 U T

order to protect the helicopter main gearbox. Values presented above correspond to the maximum value

of the torque topping range authorized by the EECU for each power rating. For further details refer to
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Installation and Operating Manual.

4.4 & 7R /Pressure Limits:

4.4.1 &M% 11/0il pressure

RENHLIZAT I IEH W E /T 400 kPa (AHXTE F7) A1 900 kPa CAHNHE 71) 22 1],

Normal oil pressure for engine operation is between 400 kPa (relative pressure) and 900 kPa (relative
pressure).

T AR AN B i KPR A NIRRT B £, /Minimum and Maximum levels warnings are functions of N1
and oil temperature.

4.4.2 BRMIE S CRPLBEL) /Fuel pressure (Engine inlet)

A REFET RAGRAT AR (R P EAiME B, 16 S b M B3] 0t Detailed
information about fuel pressures depending on atmospheric conditions and fuel specifications are provided
in the Installation and Operating Manual.

4.5 ZEE(B B /Installation Assumptions:
T 2 )3 FH 1 2 285 A0 A8 1 BH 1

Refer to the applicable Installation and Operating Manual.

4.6 PRAETIRIE/Time Limited Dispatch:

ARRANO 1A CARHEH T IRIIRIE . BN AIRERS KRR (4Er T B@Emi R =55 B
WA . TLD FIYRIE MR Ag B (22 f s A Ui F- ) 1€ L. ARRANO 1A has been approved for Time
Limited Dispatch. The maximum rectification period for each dispatchable state is specified in the
Airworthiness Limitations Section of the Maintenance Manual. The TLD dispatchable fault configurations are
defined in the Installation and Operating Manual.
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5. {EFMPRIZIEE/Operational and Service Instructions

F Mt Manuals RGNS UL PERET M
Installation and Operating Manual | Performance Brochure

ARRANO 1A X3561A0022 X3561A0012

FegnEm Yr4 T KEFM | g TGS | RSERA

Instructions  for | Maintenance Overhaul Maintenance REEE

Continued Manual Manual Manual Trouble | Service Letters

Airworthiness Shooting Book and Service
Bulletins

ARRANO 1A X3561A4602 X3561A5002 | X3561A4612 Z R &5 &
MRS B R
X
Refer to the SB
and SL directory
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6 % E/Notes

1. ARRANO 1A KENHLH% CS-E 780 @MKo e, AN 244 HE 22 B A F 13 I T F v F) 55K 226 {5l )
A BERERIE S5 VKA T 2441817 - ARRANO 1A engine is certified according to Airworthiness requirements
of CS-E 780 for satisfactory operation in icing conditions only when installed in accordance with the
Installation and Operating Manual.

2. ARRANO 1A KA HFIKEMEFE S H E . /ARRANO 1A is not certified for hail and bird ingestion.

3. BEJHLTE ZEXTARRANO IAKSINLIEATANKY) (B 528 | /K. . UKERUKIBTH: BARZIRAE (%
SEAE R BTN HriAh. ETHHLERIE BT 7R S BRI GS B UK . SRR BT, &
KA NEAE CLBERER U T .  Helicopter requirements for protection of ARRANO 1A
against foreign object (including bird), water, snow, hail and ice ingestion are defined in the Installation and
Operating Manual. The helicopter air intake design shall be such as to prevent instantaneous ingestion of ice,
snow and water in excess of maximum quantities defined in the Installation and Operating Manual.

4. ARRANO 1A EECU 223 A4 TE K IX 2 AP S AT fig 3 B PRk 1 X302 Ak o A S 1) 22 AR B AE 22 3 1
1% FH 150 B F R %€ L« ARRANO 1A EECU shall be installed outside of a designated fire zone and outside of a
zone that might lead to overheat conditions. Corresponding installation assumptions are defined in the
Installation and Operating Manual.

5. ARRANO 1A EECU HA5 OEITRAINING (HUARRZIIZ) B, HTIIGHIAEN R ALB K SRR
Pho BRBELZVEANE ., 152 hlid 1) 235 48 F 1 B -1 - ARRANO 1A EECU features an OEI TRAINING
mode for training crews in the event of engine failure. Refer to the applicable Installation and Operating
Manual for additional details.

6. ARRANO 1A EECU #fFCUR#E DO-178B FHFXT A ZAKAFMIERIAT T90IE. The ARRANO 1A EECU
software has been validated in accordance with the requirements of DO-178B guidelines for a level A
software.

7. ARRANO 1A [ TAE/#23) /T8 B E 2 25 AE F Ui B F M B3 . The operating / starting / relight
envelopes of ARRANO 1A are provided in the Installation and Operating Manual.

8. ARRANO 1A EECU 58l V PREEIGIUE, BHG EMI A1 HIRF, V022235 Ff Ui . Qualified
environmental conditions of the ARRANO 1A EECU, including EMI and HIRF, are detailed in the Installation
and Operating Manual.

9. ARRANO 1A FLH B iRl HIF L E . AXEZTRAME R, HS 0 2R8I Tt . ARRANO
1A is equipped with a power turbine overspeed shutdown device. Refer to the Installation and Operating
Manual for additional details.

10. BRI 22 4 JR e R 4R B i SO e R ) 2 75 78 CRBILYES T A CRIE T 28 5 & il
WiFR " #3571 . The EASA approved Airworthiness Limitations Section of the Instructions for Continued
Airworthiness is published in the Engine Maintenance Manual and Overhaul Manual documents, chapter 5
“Airworthiness Limitations”.
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11. ARRANO 1A KEWLEA APU B DRE. APUBLIE 6 AHAE (e M I 01D whog S
ARRANO 1A engine has APU mode capability. Use conditions of APU mode are defined in Installation and
Operating Manual.

- 52 END-
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