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0. CNWUCOK U3MEeHEeHUM

Table of Change Notices

naTa
date

cTpaHuua (bl)

eBuU3mnsa
P Page(s)

u3BelleHne 06 n3smeHeHUn
change notice

1. nocrtaHoBKa 33aga4yu

PeayKkTopbl A0HbI BbITb MPOBEPEHbI U UCMbITAHbI
nepej nocTaBKoM B COOTBETCTBMW C NpoLeaypoi
3aBOACKUX MPUEMOYUHbIX UCMbITaHWI. MpumeHAtoTCA
Mepbl COrNACHO KPUTEPUAM, OTMEUYEHHbIM B 3TUX
cneundmKaumnsax NPUEeMKHU.

Definition of Acceptance Test
The gear unit(s) has/have to be checked and tested by
this factory acceptance test procedure. It applies to the
marked check boxes [X] for corresponding activities and
criterias.

|E MpoBepKa cobpaHHbIX peayKTopoB

Inspection of assembled gear units

|E MpegoctaBneHne AOKYMEHTOB COMNacHo
KOHTPO/IbHOMY CMIMCKY MaHa KOHTpoAA KadecTsa (QIP)

Submittal of documents, acc. check list of quality
inspection plan (QIP)

|E MoaTBeEpPXKAEHUE KPUTEPMEB NPUEMKM B
COOTBETCTBMM CO cneumdmKaLment 3aKasa NocpescTBOM
UCNbITaHUA peayKkTopa. Kputepumn npnemaemoctu
OOJIKHbI CNYKNUTb 40KA3aTeNbCTBOM BbINOJIHEHMA
TpeboBaHM HacToALWEeN cneundmrKaLMKM 3aKas3umMKa.

Verification of test criteria acc. order specification by
testing of gear units.

Test criteria should be verify the compliance of requests
of order specification

© 2020, ZIMM Germany

cTpanuua (page) 2 /7




OOKYMEHT document
ZG-FAT-CraHgapTt

BbINyCK Ha (oT) Issued on(by)

12.09.2019 (rPO)

® A
ZInvrnga AKT npPMnemMoYHbIX UCMNbITAaHUNA
Haercii - Mougtut - O Factory Acceptance Test (FAT)

2. CpepacTtBa M3amepeHua N KOHTPOA Checking and Measuring Devices

[nsa npoBepKM yKasaHHbIX MapameTpoB ucnonbsytotcs  Following checking and measuring devices may be

cnepylowme KOHTPOIbHO-U3MepuUTeibHble NPUbopPbI: used for verification of test parameters

WcnbitatenbHblit cteH, ¢ 2 ceobopHo Test stand w/ two free 6asoBan niuTa c nasamn  2000mm x
YCTaHaB/inBaeMbIMUN TECTOBbIMU ABUTATENAMMU to assemble test motors base p/ate 2500mm

(2) TecToBbIx agBUraTena Siemens (2) Siemens Test motors MowHoCcTb power 55 kW

M1 - Mpusop, M1 — Driver CkopocTb BpaweHna speed 0~3700 rpm
M2 —Topmos M2 — Brake KpyTawmin momeHT  torque 0~360 Nm

XapaKkrepuctuku: cucrema npusoga (1) / cetb / 1LE1503-2CB22-2JF4 xapaKTepuUCTMKa Harpy3Ku, NOCTOAHHAA MOLLHOCTb

o R S e R Ba3oBan Harpyska
700 e e e el ST OnpoknabiBatoulii
800 1 6€30nacHoro paccToaHma
500 - P — - - — KpyTAwmii MOMeHT
400 1
200 4 /"/_,.-- e =N \‘~‘>_
200F i Tl L
1001 . =
e 500 1000 1500 2000 2500 2000 2500  [1/min]
OsuraTtenb npusoaa(os), Motor of drive(s), if those is scope Mo 3aKasy acc. order
€C/IN OH BXOAMUT B KOMMNEKT of supply (optional)
noctaBku (onuus) M1 — Driver
M1 - npusog
N3meputenb KpyTALLEro MOMEHTa Torque measuring shaft T4A w/ TOYHOCTb accurancy 0,1%
T4A c nHamkaTopom AE703 handheld force display AE 703 HOMWHaNbHbIN
KPpYyTALWMIA MOMEHT 200 Nm
nom. torque 4000 rpm
HOMWHa/IbHasA CKOPOCTb DMS

BpalLeHnAa nom. speed

usmepumernibHaA cucmema
measuring system

N3mepeHune TemnepaTypsbl C Temperature measuring w/ CTaHAAPTHbIN DIN EN60751
MarHuTHbIMm aatynkom PT100 Magnet sensor PT100 AnanasoH nsmepenuid| -50~400 °C
Pe3bboBbiM gatymkom PT100 Screw-in sensor PT100 measuring range

BTynouHbIM gatunkom PT100 Sleeve sensor PT100 3-NpoBOAHbINA 3 wire

TC-493 PT100-400 PT100-200
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N3meputennb
wyma Center 325

Sound measuring

Center325 mini sound level meter

AvanasoH usmepexHma 30~130dB
level range

Perncrpauma aaHHbIX
Siemens SIMATIC HMI

Data logging
Siemens SIMATIC HMI

CKOpOCTb BpalleHus Speed
TemnepaTypa Temperature
LKA Harpy3Kku Load cycle

KpyTawmit momeHT
no TOI-(y ,ﬂ,BMraTeﬂﬂ Torque over current

SIEMENS

e T EEE
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3. KoHTponb c60opKM

3.1. NpucoeanHUTENbHbIE Pa3Mmepbl
MNpoBepKa NpncoeguHUTENbHbIX pa3mepoB No
rabaputHomy [IoOKyMeHTaLmMA YepTeXKy B aKTe
NPUEeMOYHbIX UCMbITaHUM

3.2. [lpoBepKa Ha yTeuKku

PefyKTOpbl NPOBEPAOTCA HAa rePMETUYHOCTb. ITO
OTHOCUTCA KO BCEM HYaCTAM Kopnyca, pe3b603bIM
coegnHeHnAM, paclmputTenbHbiM MacCiAHbIM bayKkam 1
YNNOTHUTENbHbIM KOJibUam Bana.

Inspection of Assembly

Interface Dimensions
Checking of interface dimensions acc. certified drawing
documentation in inspection certificate

Leakage Test
Gear units tob e check of leakage. This applies to all
housing split surfaces, bolts, expansions tanks and
shaft seals.

X

Bu3yanbHas npoBepKa B npouecce
$YHKUMOHMpPOBaHMA

Visual test during functional test

L]

McnbITaHUS Ha repMEeTUUYHOCTb iaB/IeHUEM
MaKCMmanbHo < 1 > 6ap

Pressure check of leakage w/ max. <1> bar

L]

McnbiTaHnA cuctemsl BOAAHOIo oxnaxXaeHuma
AaBeHNEM MaKCUMaNbHO < 5> 6ap

Pressure check of water cooling system w/ max. <5>
bar

4. [lposepKa peayKrtopa

WcnbiTaHus pegyKTopa (0B) Npou3BoOAATCA B
ZIMM Germany. Mpoueaypa UChbITaHUN,
BK/IOYAs KpUTEPUU NPUEMTIEMOCTH
onpegenseTca NpuemoYvHon cneumduKaumen.

4.1. TecToBbINM 3aNycK
TecToBbIlV 3aMycK onpeaenaeTcs
cneundmKaument 3aKasa, a Tak e
BE/IMYNHOM N TUMOM HarpysKu.

Gear Unit Test
The test of gear unit(s) will be carried out at ZIMM.
The test procedure including test parameters is defined
by this factory acceptance test procedure.

Testing Assembly
The test setup is defined by order specification and type
and size of load.

|E MpoBepKa paboTbl 6e3 HarpysKku
free-load functional test

|:| O6paTHbIN TecT
back-to-back test

]

MpoBepKa KPyTALWEro MOMEHTA
Torque-bias test

T2,n2

4 61 HH m M2 HH 62 HH 61 HH M1 G2 ———— 61

n2 nl nl n2 nl # T1,n1 -+ T1,n1

T2=0 lerf\(/PV) T2=T1*n1/n2 T1=Pf:(lP1) H2 _”_ VE _||_ H1
T=f(VE,Hi) @— M1 PV

M1 TecToBbIV ABUraTeNb <NPUBOAHON ABUraTENb>
M2 TecToBbIV ABUraTeNb - <TeHepaTop, TOPMO3>
G1,G2 TecToBbIN peayKTOp

H1,H2 BcnomoraTtenbHbili peayKkTop (onums)

VE N3mepuTenb KpyTALLErO MOMEHTA

T Cuctema namepeHua KpyTALLero MOMeHTa
nl BxogHaa ckopocTb (0.....3000 06/muH)

P1 BxoaHasa mowHocCTb (makc. 50 KBT)

PV MNoTepn mowHoOCTH B cucTeme

Tl BxoAHOM KpyTAWMA MOMEHT

T2 BbIxoAHOM KpyTALWMIA MOMEHT

n2 BbIxogHaa CKOpOCTb

M1 Test motor <input driver>
M2 Test motor - <generator, brake>
G1,G2 Test gear unit

H1,H2 Auxillary gear unit (Option)
VE Torque-bias unit

T Torque measuring system
nl Input speed (0....3000 rpm)
P1 Input power (max. 50 kW)
PV Power loss of system

T1 Input torque

T2 Output torque

n2 Output speed
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4.2. Tun Harpysku

|E McnbiTaHnA 6e3 Harpyskn ana Kaxkaoro peaykropa
no 3aKa3y/ Hanpas/ieHne BpalleHnAa cornacHo
YTBEPXKAEHHOMY YepTerKy

Definition of Testing Load
Free-load test for each gear unit of order w/ direction of
rotation acc. certified drawing

|:| TecT noa, Harpy3Koi 04HOrO AnanasoHa Npu
TBD% OT HOMMHANbHOIO KPYTALLErO MOMEHTA

Load test w/ single load spectrum at TBD% of nominal
torque

|:| TecT nog, HarpysKoi CTaH4APTHOrO AManasoHa npu
TBD% OT HOMMHANBLHOIO KPYTALLErO MOMEHTA

Load test w/ standard load spectrum L(i) at TBD% of

[] L2

Harpyska / load
100%

17% 33%

[] 1

Harpyska / load
100%

73%

47%

20%

10%

50%
Bpems / time

10% 50%
Bpems / time

100% 100%

nominal torque
[] 13 [] La
Harpyska / load

Harpyska / load
100%

100% 80%

50%

90%
100%

Bpems / time 100% Bpems / time

|:| L5 = L1 peBepcuBHbINf |:| L6 = L2 peBepCMBHbIl

|:| L7 = L3 peBepcuBHbIl |:| L8 = L4 peBepcUBHbI

|:| TecT nog, Harpy3Koi MHOFOCTYNEeHYaToro AManasoHa
TBD% OT HOMUHANbLHOIO KPYTALLEro MOMEHTA
COOTBETCTBMM CcO cneunduraumenn / ookymeHT: TBD

Load test w/ multiple load spectrum at TBD% of nominal
torque acc.
Specification / document: TBD

4.3. MpofonKUTeNnbHOCTb TecTa
MpoAoNXKUTENBHOCTb UCMbITAaHWUIA A0
YCTaHOBMUBLLENCS TEMMEPATYPbI, HO HE MeHee
60 MMHYT ANA NepBOro peaykTopa U3 HOBOro
3aKa3a Ha VICI'IOﬂHEHMe/M3,EI,enVIe.

Test Time
Test time until thermal equilibrium, but at least 60
minutes for first gear unit of order if a new
design/article applies.

X

MpoaonXuUTeNbHOCTb TecTa 5 MUHYT nan 2x5
MUHYT /19 BpaLLeHWs BNeBo/BNpaBo, ecu
onpeaeneHbl oba HanpaBAeHWA BPaLLEHUA

Testing time 5 minutes, respectively 2x 5 minutes for
cw/ccw speed direction if both directions defined

]

MpPoAoNKUTENBHOCTb UCMbITAHWUA B COOTBETCTBUM
co cneundurKkaumeit: TBD MuH.

Test time acc. Specification: TBD minutes

[ ] Bpawenwe na sxoge
NPOTUB 4aCOBOW CTpesiKe

]

BpaweHue Ha Bxoae
Mo YacoBOW CTpesike

|:| input clockwise |:| input counter clockwise

4.4. MapameTpbl UCNbITAHUN
3aHeceHWe NapamMeTPOB UCMbITaHWI B aKT MPUEMKN

Test Parameter
Documentation of test parameter in inspection certificate

BxogHasn CKOpPOCTb

Input speed

MowHoCTb ABUraTeNA NpuU UCNbITAHMAX NOA, Harpy3K0|7|

Motor power at load test

LI

BXOZHOM KpyTALWMIA MOMEHT NPU UCMbITAHMAX
noj, HarpysKo

Input torque at load test

TemnepaTtypa macaa B KapTepe
noALWNNHUK BbicTpoxoaHoro Bana (HSS)
noALWNNHUK ToxoxoaHoro Bana (LSS)

Temperatur oilsump
bearing of high speed shaft (HSS)
bearing of low speed shaft (LSS)

YPOBEHb LIyMa

Sound level

N3mepeHne Bubpaunm DO-ARTIKEL-VIB

Vibration Meassurement

O]

3aHeceHWe 3HaYeHMI TeCTOBbIX MAapPaMETPOB B
OTAENbHbIM NpoTOKoN NpoBepkn DA-SERIE-DBL

Documentation of values of test parameters in
separate checking report DA-SERIE-DBL
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