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Adaptive elementsthe analysis and test scheme design research of frequency
converter

ZHANG Hongyang, LI Jun, SHI Zhentang
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Abstract: Oilfield enterprises have widely used all kinds of frequency converters for production because the
requirements of green, low-carbon, energy conservation and emission reduction. While achieving good energy-
saving results, the requirements for adaptive elementsthe analysis and various performance test methods and means
of frequency converters are constantly improving. The test path of frequency converter in oilfield enterprises under
the three adaptive requirements of working environment are analyzed, power supply quality and load conditions,
and defines the test methods of temperature rise, efficiency,harmonic and power factor as the key performance
parameters of frequency converter and its adaptability to power grid. Based on the field test instrument, a laboratory
test scheme which can realize the real-time data detection and calculation of voltage and current based on variable
frequency drive, tested unit and feedback unit is designed, and a system test platform which can adapt to the series
of inverter products with power level of 10~200 kW and voltage level of 0~1 200 V is built. The effectiveness of

the scheme is verified by experiments.

Key words: adaptive elementsthe analysis; key performance parameters; test scheme; experimental verification

0 515 B 8 R A P 2 BRATE 36 4 1 4652 15 9
EEEE D MEEGE T E, 0% KR, BIREAMILTEER REKikR
RAEA RGN AR EE TR 2, g R SRS, R AL 2 2

REACEETE (45 319019-2)

82 | @i Ll - 2022FE 415 %E0H



ABY 5t 1 WL B T A RGBT

B4, AT RERMNAETFHHEL, GEA YL
SN BT, R O i A A0 s v B R
AT ARSI AR RIS ik, HEE
R PEOT B 2, X TIPS AR A3 2% il . PR A &
BN EK, KRTAFHEMIEES. DR
G A TP AR R AN R AT ML D L 3 5
FEE &, S8 & B RE MRy M S 5 .

L8 43 % 18 Ik oy H A o B ik B, 3
BkLLTR) AL &% LabWindows/CVIEK A, 7% )&
A A 2 B LMD K s il L (03 5 Fn s £
PR PR S & TN F & . SCHk[2]08 of g or K
T O B £ 1 R i U L B LR S 0
RGL, ARG A TS AT R S RO AT Sk
B R K 95 0E , ok AL, T 0L SE s UE W% A G A
AR REMER A M . SCERI31WF ST T A2 40
w o mEmR,  pE ik AR g ws s R s AL,
i HA R Zh e RS ABB Y 42 B A% S5 AR 5 HL HE I 15
Pk LAt v, SCBLHLREAYNEBIE SR, H Az
RGBT, TReECR M. B ama
TRAT Ik A 35 2% ZORES B I 5 5, SR B 1R
AT ERERE R IR R R L 2P, SCHk[4]
AT ARSI ZFENREE TR, ##HT
I 5 o 48 L A8 4 2% BEA T MR J5 755, (IR &
GialLAEA AL B ik, Wik TmE RS
HI PR 2E K,

A 4% 2% 2 fe R & g6 AN AH AT DL T 6 AR
Hh (s A AR 4 2% BEA T IR, 3 TR 7 A A
JmNK, fEdE IRz TR R S, Sk
[S1ikit T —Z# T ACS-800745 5 #% (1 17 2% Pk Ak
MAR R G, fEAH s ) 2 a0 s 2o nt Hoift 47 ik
PEREMITR 5 L BE = 43 A (50T 0 2 ) A 1 R ke ¥
WITRS 2321%3% £ 7ML, H /5 FAMATLABAK
T3 R EBIR R . R R BE AT T IR 5 A7
SCHR[6-TIXAC-AC, £ W 564N R HL ) B - 3¢
BRI B REFEAT T o M BF ST s SCHR (815 1IE
T A R T e LI S R T SRR BSHE
T P L — Bt a8, Gt MATL AB#R {3k
TTIEM o Hr s CHR[9]17& F TestStand fiLabVIEW
TR T HIAA B sh MR T, o T 4 il B

www.eage.com.cn

Engineering Design | FEixit
AR MR 2 A, FRAR T MR AE R
FHBL Wy R PR32, 1 T 728 53 25 428 il B 1S A 4t 52 0
RANERE . SCER[ 1013 T T —Fhe™ H 48 41 2% 4 RE
MK FR g, fett TEEE MBS, & 7T
FRAE MR . DRSS SRR, %R G
BEE T, (EWUE VGBI, AR ZE N
T 1%, UL E#F5E 2 DL — h Re Ml ik ok BL s 2
PARA AT R, Z N RS 4 R7% 8 S8 A48 4
gk ARGy tt, el e e Ty
AR HARK LW R,

AN FGEFN 4 R AR T R, AR A AR
WM. SRR S I A, e R
T TE P 28 4 2% Pk RE R 4% 3 B MR SE R HE AT o b,
RIF R B REMNIX RSB Rk 1, &t 2 9s
e DA R S MR S, SRR T ik RA
Rtk WTEIREE . e & FOR e Dol =4 J5
T, O g Aol F A 55 2% A RS 2 4T o0 Hr, B
Bl TRt RS TR RN B 2 DR B S Ok A A 2
RHEPERES L, UL Bkt v 5 o P 55 T i A 0 i
T5 ko W UHE T A MG ) . M AL ZE RN ] 5t AL
ZH A4 B REAS S B L s L FRL U S B SO AS DUFT T
BRI 5 2, B T T LA . B350 10 ~ 200
kW, HLEZEGO0~ 1200 VASSi#% 2251 7= dh 9 S 4l
oG, k2 2% MK A o Hr e e T 05 B A
ok

1 THRTIENENEERRISN

M AS S g TR b B Pkt &, %
JE T /EIREE . A & A fuer 100 = 2 = 08
ISR AL B o /I
1.1 T{EIRiE

75 T A LA BRI ] 5 78 4T 2% P e A B A
Ko LAEIREE 7RI RZ 0 R 5 6 i . 8% .
Peah, EhPERA R, K, EEAKE
SR 2, AR g JE B R A 5 AR AT A
Bim AR, IR i, AR
NPT 8t h R e AR LI L, SHT
Pk B AR5 A% B B WOk il B R b R A5

2022688 - @i Hdl | 83



B=Eixit | Engineering Design
DRI, 28 0 2 5 P ot R v 2 ORI 0 L B 42 A1l £
FEVFIE I . — MR T 3G s ais A% | 25 i 1l
%, LR A AR 75 2k B 5 1E PR 1 ] Hl 7R
B, Afeirl g g TEREESE, FE%
BRI AR A 4 R IR R 4, A RE
RUEAE = 2 A% 4. fESS IR OLT,
ARG N R AR FL 2 L B Al 2% Bh PRI 7 AR B kAR
ARSI K E K, HERRAKKSIEIEFK
%, XM R E R MEEEE,
1.2 #tEmiR

At e i B R BT AR A A 5 1 L LR 2 TR Y
HeZs e 5 v Ao R o el AL A it SR AR
FEAURE, B2 R AR S A . RO T HEHEA R
fir . ZCRACT AR, FF Has 3T PedE AR FnfE
TR B, AR S 2% e v He 8 e A O DL R
AL ke FL s BT A T A2 e M T S DR A, DARAER
L (HLHS ) B oy M Tl 2 2R, 2] A8 43 2%
Xt [T 52 RE 0 A = 22 PR 35 A A1 Al R P e v v £
AR E . AERRESE, Hod, R 52 dh 2k
Jr e 4 7 [ (0 4 252 Pt ] X A8 401 2% R 2 e, T
e et TR AT, DI Rp I TR, 0 0 2 R
1.3 fafgTs

2 A T o A O AR A e K AR e T AE
FIRTHE . sl wa T kR, FREHE
2 F N gd I 7] F iz 47 JE A R Rk . W ik 8l
IS 1 2% B 28K /INGE RN, SRR AR A B B LA
AR ae KRR ZE . T AR BT o),
BRI T “KRERNE” 1L, 23R
25, B, ARPEAS A &5 AL A0 Ak . TE PR gk
B TAEREE, BExtHmipl, E4ghl. KAHLFAK SR
S AR Y 22 S e BT 2 AR A

2 WRARSIRT
2.1 TIFRMAHE

2 TN R DA,
B2, LBIEE, WA, AR

GERAMIR T T B % . AT O PRI
JEH e, of SO A A0 & o kA e A G B SR N

84 | @i bl - 2002FEFEBEH

AR5 R AT oM. R GEARI MR K 2 2 &
LR, MR BERRZNT . R ERS, B
HEAILS KV-A, HTIIEEH0~420 V; AR
e R R R E5 4, HLE A0 ~1 400 V, FE
250 kV-A, K660 VFIL 140 VI HL; B
FM S R FEE AH0 ~ 1 400 V, HLZRETE R 40 ~
SA (HIRERN800/5 A) 5 MIEH=20~ 800 Hz,
R R H0.29%, HATEM . DB lFn gk
ot Fhae: wHEEETHEIT 120057
PLC; #8380 V. 690 VIl 140 V{422 kWil
LA . #0072 4 D R v A1 S B FL AR %5

AL
e g e S el | (<

W 2R 4 R
Bz | L =3
WAL Fh :
D i
o |_ | e | <!
pa HiLak
G (EPsSI

1 REZHMKEE
Fig. 1 Overall test path of the system
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Fig. 2 Test system platform

B3 Uik REHRIERE

Fig. 3 Operation interface of testing system
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Fig. 4 Testing plant unit
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Tab. Parameters of frequency converter at different frequencies

5 96.383 0.248 6.805 22.931 0.285 98.564 47.675
10 121.59 0.25 10.775 28.468 0.354 66.72 59.423
15 142.47 0.254 14.82 33.045 0.409 60.51 48.448
20 160.55 0.257 18.865 36.665 0.458 54.21 25.563
25 176.62 0.26 23.003 39.664 0.502 53.848 53.663
30 191.26 0.261 27.099 42.01 0.542 48.319 29.33
35 204.93 0.264 31.415 44.103 0.58 30.296 35.71
40 217.68 0.264 35.391 45.34 0.615 46.717 29.195
45 223.73 0.275 40.205 46.534 0.654 33.719 30.622
50 223.79 0.293 44417 48.285 0.677 6.262 2.62
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Fig. 6 THD, and THD, test curves at different frequencies
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Fig. 7 Test waveform of three-phase voltage and current
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