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This Operation Manual is for IRZ-500 series
variable speed drives (hereinafter — VSD, drives)
and is intended to provide the user with
information on technical characteristics, design,
functions of the drives, and rules of their usage.

The Operation Manual covers the software
versions as follows:

Hacrosiimee pyKOBOACTBO IO  IKCIUTyaTallHH
pacrpocTpaHsieTcss Ha CTAHLUIO YIPABJICHUS C
4acTOTHBIM perynupoBanueMm (naiee — CVY) u
O3HAKOMJICHUS c

npeaHa3Ha4cHoO JJIsA

TCXHUYCCKHUMU XapaKTCPUCTUKAMHU,

YCTPOMCTBOM M pabOTOM, a Takke MpaBHiiaMu €€

AKCILTyaTaIiH.
PykoBocTBO o SKCIUTyaTalllH
pacmpocTpaHsieTcsi Ha  CIEAYIOUIMe BEpCHH

MPOrPaMMHOTO 00ECIICUCHUSI:

6.1.X
6.2.X
8.6.X
8.7.X

8.8.X
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1 DESCRIPTION OF THE PRODUCT
AND ITS OPERATION

1.1 Purpose of the product

1.1.1 The drive is intended to manage, protect,
control parameters and regulate rotation
frequency of Electric Submersible Pump System
(ESP system) with power of the submersible
electric motor (hereinafter — motor, motor) up to
400 KW under the temperate and Arctic climate
conditions.

1.1.2 Reference designation of the drive

versions is described below:

IRZ-5XX-XX-XXXXSTF1B

1 OIIMCAHHE n PABOTA
N3JAEJIUA
1.1 Ha3zuauyenue usaeus
1.11 CY npenHa3HaueHa [ yOpaBJieHUS,
3alIUTHI, KOHTPOJIS apaMeTpoB U

pEryJIMPOBAHMSI YaCTOTHI BPAICHUS YCTAHOBKH
aneKTpoueHTpooexkHoro Hacoca (YOIH) ¢
NOTPYXHBIM 3JieKTpoaBurarenem (ganee — [15]1)
MomHocThio g0 400 kBt B ycinoBusx
YMEPEHHOTO ¥ apKTUYECKOTO KIIMMATA.

1.1.2 PacimudpoBka yCIOBHOTO 00O03HAYCHUS
ucnonaenus: CY:

Additional features*
(not included in base configuration):

S — smart control algorithms

T — the drive can still support operation of the ESP system at
drive input voltage drop down to 0 V for at least 100 msec.

F1 — input filter is included

B — inverter bypass, i.e. it is possible to switch from supplying
motor by the frequency inverter to supplying motor directly
by the power grid and vice versa without stopping ESP

Drive nominal current (A)

Cabinet version

0 — less than 250 A
1-250 A
2-400 A
3-630A

4 -800 A
5-1000 A

6 —1200 A

7 —1400 A

8 — 1600 A

Cabinet size according to nominal current:

Purpose:

1 — for induction (asynchronous) motors
4 — for both permanent magnet and induction motors
5 — for permanent magnet motors
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NP3 -5 XX -XX-XXXXUT®PL1b

JomnonHuTenbHble QYHKIMOHATbHBIE BO3MOKHOCTH *
* - (He BXOJAT B 0a30BYI0 KOMIUJIEKTAIIUIO)

N - HHTenekTyanbHbIM NPUHIUIT YIPABICHUS;

T - CnocoGHOCTH coxpaHeHHUs paboTOCOCOOHOCTH
VOIH npu npopanax Hanpsikenus CY o 0B
B Teuerue He meHee 100 mc;

®1 - Hanuuue BXOJHBIX CETEBHIX QHIBTPOB;

b - B03MOXHOCTbh aBTOMAaTHYECKOTO MEPEKIIOYCHHUS
paboTHI 3TEKTPOABUTATENS KaK OT mpeoOpa3oBa-
TEJIS YaCTOTHI HA CETh AIIEKTPOCHAOKEHHUSI, TaK U
obpatHo, 6e3 octanoBku YII[H.

Homunanbbiit Tok CY (A)

Monuduxkanus nmkada

Tunopasmep mkada B 3aBUCUMOCTH OT
HOMHHaNIBHOTO TOKa CVY':
0 - menee 250 A;
1-250A;

2-400 A;

3-630A;

4 -800 A;

5-1000 A;

6-1200 A;

7-1400 A;

8-1600 A.

Haznauenne CV:

1 - nnst acunxpounbix [19/];

4 - nns BEHTUJIBHBIX U aCHHXPOHHBIX [13/];
5 - nns BeHTHIbHBIX [1D]1.
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1.1.3 The drive is intended to operate under the 1.1.3 CY mnpennasHaueHa Ui SKCIUTyaTalldd B

following conditions:

ambient air temperature: from minus 60
°Cto +50 °C
relative air humidity: 100% @ +25°C

- atmospheric pressure: 84..106.7 kPa
(630..800 mm Hg)

- shaking, vibration, shocks shall be
avoided

- altitude above sea level: not more than
1000 m

1.1.4 The drive cabinet protection class is 1P43,
except for the operator’s panel. The operator’s
panel protection class is IP23 as per GOST
14254. If requested, the drives can be produced
with IP54 enclosure or a higher class.

1.2 Technical characteristics

1.2.1 The drive ensures functioning of the
motor when connected to a three-phase AC
network system.

1.2.2 The drive is powered by an AC network
with voltage of 480 V and frequency of 50+1 Hz.
The allowed voltage range in the power grid is
from 340 to 550 V.

1.2.3 Nominal DC voltage of auxiliary circuits
equals 24 V.

1.2.4 Insulation of electrically isolated circuits
of the drive withstands the test voltage of 2.5 kV,
50 Hz, within 1 minute.

1.2.5 There are several modifications of the
drive depending on main circuit nominal
currents. VSD names, main circuit currents, and
recommended nominal power values of motors
according to specific VSD modifications are
given in Table 1.1.

1.2.6 The drive ensures switching on, switching
off, and operation control of the motor according
to user-defined settings.

1.2.7 The drive ensures functioning of motor in 1.2.7 CY

7

CICAYIOIUX YCIIOBUAX:

TEMIIepaTypa OKpPYKaloLIero BO3IyXa OT
munyc 60°C no +50°C;
OTHOCHTEJIbHAS
OKpY’KaIOIIero  BO3/ayXa
temneparype +25 °C;
atMocdepHoe nasienue ot 84 mo 106,7
klla (ot 630 1m0 800 MM pT. CT.);
OTCYTCTBHE TPSICKH, BUOpAINH, YIapOB;
BBICOTA HAJ] YPOBHEM MOpsS — He Ooiee
1000 m.

1.1.4 CY oOecreuuBaer CTENEHb  3AIUTHI
obosoukn IP43, 3a HCKIIOYEHHEM IaHEIH
omepaTtopa co creneHbio 3amuthl 1IP23 mo 'OCT
14254, Tlo TpeOOBaHUIO W3TOTABIMBAIOTCS
CTaHIIMH YIIPABJICHUS CO CTENEHbIO 3amuThl |P54
WJIU BBIIIIE.

BJIQKHOCTh
100% 1npu

1.2 TexHuyeckue XapaKTePUCTHKH

1.21 CY obecneunBaer
[I9]] npu mnuranuu oOT TpexdazHo
MIEPEMEHHOTO TOKA.

(YHKIIMOHUPOBAHUE
ceTu

1.2.2 Tlutanne CY  ocymiecTBisieTcs  OT
DIIEKTPHUYECKOW  CETH  NEePEMEHHOTO0  TOKa
HOMUHaJIBHBIM HampsbkeHueMm 480 B, wacrtoroii
(50+1) I'u. JlomycTUMBIH AMANa30H H3MEHCHHUS

HanpsDKeHUs1 dnekTpuueckord cet ot 340 1o
550 B.

1.2.3 HoMHuHaTBHOE TIOCTOSHHOE HAIPsDKEHUE
BCIOMOTAaTEIbHBIX Liemel 24 B.

1.2.4 V3onsiumst  DIEKTPUYECKH  HECBSI3aHHBIX
anektpuyeckux  ueneit  CY  Bblep)KHBaeT
ucHbITaTeNbHOE HanpsbkeHne 2,5 kB, 50 I'm B
Te4eHHue | MUH.

1.2.5 CY umMeeT UCIOJIHEHHS B 3aBUCHMOCTH OT
HOMMHAJIBLHOTO TOKa TJIaBHOM 1(S1078
HaumenoBanue CVY, BeIMYMHBI TOKOB TJIaBHOU
LEMU, a TaKKe PEKOMEHAYEeMble HOMHUHAIbHBIC
MOIIHOCTH TofKIouaemMbix 119/1 B 3aBucumMocTH
ot ucnionHenus CY npuseneHs! B Tadbmuie 1.1.

126 CY obecrieynBaeT BKJIIOUEHHE,
OTKJIIOYeHHe u  ympaBineHue 11D B
COOTBETCTBUU C 3aJaHHBIMH II0JIb30BATEIIEM
yCTaBKaMH.

obecrieunBaer

padory IIDJ] B
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the modes as follows:

- manual

- automatic

- automatic according to a user-DEFINED
time program

1.2.8 The drive regulates rotation frequency of
the motor rotor:

- from 3.5 to 70 Hz with increment of 0.1
Hz for induction motors

- from 15 to 240 Hz (up to 6,000 rpm) with
increment of 0.1 Hz for permanent
magnet motors

Upon a request, the drive can be produced with
output frequency up to 600 Hz (up to 12,000

rpm).

Allowable deviations of output voltage frequency
are £0.1 Hz.

1.2.9 The drive controls the value of effective
linear (phase-to-phase) voltage within the range
from O to 600 V with relative error not exceeding
2 %.

1.2.10 The drive monitors operating current of
the motor. This is done by measuring step-up
transformer primary winding current (or current
at the output of the frequency inverter (FI) in the
mode of operation with the inverter) and the
measured value is recalculated by software into
motor operating current taking into account the
step-up transformer ratio. Motor current is
monitored with relative error not exceeding 2 %
within the range from 0.1 of the drive nominal
current to the drive nominal current.

1.2.11 The drive monitors insulation resistance
of the “Transformer—Cable—Motor” link within
the range from 1 to 10 MOhm with relative error
not exceeding 10% and within the range from O
to 1 MOhm with relative error not exceeding
2.5%.

CIIEYIOIIUX PexXUMax:

- pY4HOU;
- aBTOMaTHYECKHIA;
- aBTOMAaTHUYECKUI 1o 3aJ1aBaeMoit
BPEMEHHOH ITporpaMmme.
1.28 CY obecrieunBaeT pEryJIUpOBaHHE

4acTOThI BpamieHus poropa [19/1:

- ot 3,5 1o 70 I'n ¢ auckperHoctoio 0,1 '
JU1s1 aCUHXPOHHBIX [19/1;

- ot 15 mo 240l'm (mo 6000 o6/MuH) c
nuckpetHocThio 0,1 I'l 1711 BEHTUIIBHBIX
S 1.

[To oTnenbHOMY 3aKa3y BO3MOXHO U3TOTOBJIICHHE
CVY ¢ Beixonnoit gacroroit 1o 600 I'y (1o 12000
00/MuH).

JonmycTuMOe OTKJIOHEHHE YacTOThl BBIXOJHOTO
HanpspkeHus =0, 11,

1.29 CY obecrieunBaeT KOHTPOJIb
JIEHCTBYIOLLIUX 3HAaYEHUH JIMHEHHEBIX
HanpsbkeHnid B 1uamazoHe or 0 mo 600 B c
OTHOCHTEJIbHOM MOTPENTHOCThIO He 6oee 2 %.

1.2.10 CY obecreunBaeT KOHTPOJb BEIHMUYMHBI
pabouero Toka I13J/1. KoHTpoabs mpou3BOAUTCS
no mnepsuuHoil obmotke TMIIH (B pexume
pabotsl ¢ II4 — Ha Bbixoze [T4) um mporpamMMHo
NEePECYNTHIBACTCS B BEJIMYMHY pabodero Toka
I[I3 ¢ yuerom xo3dduumenta tpanchopmanuu
TMIIH. KonTtposnb Toka I13/1 ocymectBusercs ¢
OTHOCHUTEJIbHOM MOTpenHocTbio He Oonee 2 % B
nuamnaszone ot 0,1 or HomuHanLEHOrO ToKa CY 10
HOMMHaIBHOTO Toka CV.

1.211 CY o0ecrieunBaer KOHTPOJIb
conpoTuBIieHHs u3oisiuuu cucteMbl «TMITH —
kabenp — [19/]» B quanaszone ot 1 7o 10 MOwM ¢
OTHOCHTEIILHON MOTpenTHOCThIO He Ooee 10 % u
B auama3oHe oT 0 7o 1 MOwM ¢ oTHOCUTEIBHOU
MOTPENTHOCTHIO He Oonee 2,5 %.
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Table/Tabnuma 1.1 — Drive versions/ McrionHeHus: CTaHIMN yIIpaBICHUS

Nominal current
in the main circuit

Recommended max.
nominal power of
connected motor for 50Hz

Type of connected

motor/

Tun noak/Irxo4YaeMoro

Name/ (A (KW/HP)/ 1
HaumenoBanue Homunaneubeli | HoMuHaNbHAsE MOITHOCTH
TOK TJIABHOM nojkrogaemoro I119/]
uerm, A st yactoTsl 50 [,

kBT1/mn.c.

IRZ-510-01-100/

WP3-510-01-100 100 30/40

IRZ-510-20-160/

1IP3-510-20-160 160 50/65

IRZ-511-20-250/

1IP3-511-20-250 250 85/115

IRZ-511-25-250/

1IP3-511-25-250 250 85/115

|RZ-512-20-400/

MP3-512-20-400 400 125/170

|RZ-512-25-400/

MP3-512-25-400 400 125/170

IRZ-513-18-630/

1P3-513-18-630 630 200/270 ction

IRZ-513-25-630/ ACHHXPOHHBIH

11P3-513-25-630 630 200/270

IRZ-514-18-800/

11P3-514-18-800 800 250/335

IRZ-514-25-800/

1IP3-514-25-800 800 250/335

IRZ-515-15-1000/

MP3-515-15-1000 1000 310/415

IRZ-516-01-1200/

MP3-516-01-1200 1200 375/500

IRZ-517-01-1400/

MP3-517-01-1400 1400 435/580

IRZ-518-01-1600/ 600 -

1P3-518-01-1600
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Recommended max.

Type of connected

NP3-555-16-1000

Nominal current nominal power of motor/
in the main circuit | connected motor for 50Hz | Tum monkMoYaeMoro
Name/ (A (KW/HP)/ o1
HanmenoBanue Homunaneueii | HomuHanbHas MOIIHOCTH
TOK TJIAaBHOU noakrogaemoro I119]]
uenu, A st yactotsl 50 I,
kBr/1.c.

IRZ-540-01-100/
1P3-540-01-100 100 30/40
IRZ-540-20-160/
1P3-540-20-160 160 50/65
IRZ-541-20-250/
MP3-541-20-250 250 85/115
IRZ-541-25-250/
MP3-541-25-250 250 85/115
IRZ-542-20-400/

400 125/170
MP3-542-20-400 Induction or Permanent
IRZ-542-25-400/ Magnet /
NP3-542-25-400 400 125/170 ACHHXPOHHBIH
IRZ-543-18-630/ WJIN BEHTUJIbHBIN
1IP3-543-18-630 630 200/270
IRZ-543-25-630/
1P3-543-25-630 630 200/270
IRZ-544-18-800/
11P3-544-18-800 800 250/335
IRZ-544-25-800/
1P3-544-25-800 800 250/335
IRZ-545-16-1000/
MP3-545-16-1000 1000 310/415
IRZ-551-20-160/
WP3-551-20-160 160 50/65
IRZ-551-20-250/
1P3-551-20-250 250 85/115
IRZ-552-20-400/

400 125/170
11P3-552-20-400 Permanent Magnet/
IRZ-553-18-630/ Ben UL HLL
1P3-553-18-630 630 200/270
IRZ-554-18-800/
1P3-554-18-800 800 250/335
IRZ-555-16-1000/ 1000 210/415

10
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1.2.12 The drive prevents from motor turn on
when succession of phases in the supply mains is
wrong.

1.2.13 The drive prevents from motor turn on at
motor backspin rotation at a frequency from 1 to
50 Hz. The frequency is monitored with relative
error not exceeding 2 % (the limit value of
backspin rotation frequency at exceeding of
which the motor must not be turned on is preset).

1.2.14 The drive defines electrical power factor
(cos ¢) of the motor with relative error not
exceeding 2 %.

1.2.15 The drive monitors motor loading in
percentage of the nominal load provided in the
motor datasheet.

1.2.16 Relative error of time intervals

determination does not exceed 0.01 %.

1.2.17 The drive ensures receipt of information
from external equipment (downhole sensor
surface unit) that has output interface RS485 or
RS232.

1.2.18 When connected to the surface unit of the
downhole sensor system produced by IRZ, the
drive ensures receipt of telemetry data as follows:

- temperature of formation fluid at the ESP
intake

- temperature of the motor

- vibration acceleration in two mutually
perpendicular planes

- pressure of formation fluid at the ESP
intake

- ESP discharge temperature

- ESP discharge pressure

When the drive is connected to the surface unit of
a downhole sensor produced by other company,
the number of types of received data may be
different.

1212 CY obecrieunBaeT OJIOKMPOBKY
BiitoueHuss [I9J1 npu HapymeHun mnopsika
yeperoBaHus (a3 MUTAIOLIEH CeTH.

1.2.13 CY obecrieunBaeT 0JIOKHPOBKY
BimrodeHuss [19J] mpw Hamuyumu TypOMHHOTO
BpaileHus poropa II13/1 ¢ yactoToii B Auana3oHe
or 1 nmgo 50 Tu KoHTponb 4acToThbl
OCYIIIECTBIISETCS c OTHOCUTEJIbHOU
MOTpelHoCThI0  He ©Oonee 2 %  (3HaueHue
YaCTOTHI TypOUHHOTO BpaIleHus, npu
MPEBBILICHUU  KOTOpoW  BkitoueHwe  [1D]]
3anperaercs, 3a1aéTcsl yCTaBKOM).

1.2.14 CVY oOecrieunBaer omnpeneeHue
kod(¢uimenTa wmomHOCcTH  (COS @) IID]] ¢
OTHOCHUTEIIBHOM IMOrPEHIHOCTRIO He Ooee 2 %.

1.2.15 CY obecreunBaeT KOHTPOJb BEIHMYUHBI
sarpy3ku IIDJ] B mpoueHTax OT 3aaaBaemMoi
HOMUHAJIBLHON HAarpy3Ku U3 MaCIOPTHBIX JTAHHBIX

I1D/1.

1.2.16 OtHocuTenbHAS MOTPEIIHOCTh OTCYETa
BpEMEHHBIX HHTepBasioB He Oojee 0,01 %.

1.2.17 CY olecneunBaeT mnpueM HHPOpPMALUU
OT BHelIHero oOopyaoBaHus (Oj0ka mnpuema
MOTPY)KHOW TENEeMETPHUH), HMEIOIIET0 BBIXOJ
unTepdeiica RS485 nmn RS232.

1.2.18 [lpn mnoaKIIOYEHHH HA3eMHOTO OJIoKa
CHCTEMBI TIOTPY>KHOU TeJIeMETpUH IPOU3BOJICTBA
AO «MP3» CVY  obecrieunBaeTr  IpHEM
CIIeyIOIeH TeleMeTpHUuecKoi nHpopMaluu:

- Temmeparypa IUIaCTOBOM JKHMJIKOCTH Ha
Bxone D1IH;

- temneparypa [ID/1;

- BHOpOyCKOpeHHE B JIBYX B3aUMHO
MIEePICHIUKYIIIPHBIX TUIOCKOCTSIX;

- JIaBJICHHE TJIACTOBOM JKUIKOCTH HA BXOJE
OLH;

- TeMIleparypa Ha BBIKUJIE JIH

- JIaBJICHWE Ha BBIKUJC JITH

[Ipy moAKIIIOYEeHWH Ha3eMHBIX OJIOKOB CHUCTEM
MOTPY>KHOU TEJIEMETPUHU CTOPOHHUX
IIPOU3BOJUTENIEH KOIMYECTBO M HAMMEHOBAHUE
MIPUHUMAEMBIX [TAPAMETPOB MOKET OTJIMYATHCS.
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1.2.19 The drive automatically maintains the
required level of formation pressure, motor load,
average current of the motor or level of signal at
any analog input by means of regulation of motor
rotor rotation frequency.

1.2.20 The drive protects the ESP system against
malfunction caused by the following failures in
the power line:

- decrease of voltage below the preset low
limit

- increase of voltage above the preset high
limit

- voltages imbalance in phases

- error of phases succession

- phases loss

1.2.21 The drive ensures protection against
malfunction caused by the following failures in
the submersible ESP equipment:

current overloading for any phase
- current underloading for any phase
- phase currents imbalance

- decrease of insulation resistance in the
“Transformer — Cable —Motor” system. It
is possible to make the drive operating at
reduced insulation resistance of the
system: in this case the motor will be
quickly stopped in case of overcurrent

- unacceptable wellhead pressure (above or
below the preset limit)

- downhole sensor data falling outside the
operation range

The drive is capable to disable any of the
protection functions.

1.2.22 The drive allows presetting delay of
monitoring for certain groups of protection
functions.

1.2.23 The drive allows presetting time of
shutdown delay at actuation of any protection
function. Time of shutdown delay is counted

1.2.19 CY  obecneunBaeT  aBTOMAaTHYECKOE
NnojJiepKaHue 3aJaHHOTO 3HAYEHHUS IIACTOBOIO
nasienus, 3arpysku I19]1, cpennero Toka I13/]
WJIM YPOBHSI CUTHaJIa Ha JIOOOM M3 aHaJOTOBBIX
BXOJIOB ~ NYTEM  pErylupoBaHUS  YacTOTHI
BpaiueHus poropa I19/1.

1.2.20 CY o6ecneunBaer 3amuty YOIIH ot
ABAPHUITHBIX PEKUMOB, BBI3BAHHBIX CIICTYIOIIUMU
HAPYIICHUSIMH B JICKTPUYCCKOM CETH:
- CHIDKEHUEM HAIPsDKCHUS HIDKE YCTaBKH
MTOHFM)KEHHOTO HAIPSIKCHHS,

- IOBBIIICHHUCM HaIIPsAKCHUA BBIIIC

YCTaBKH MOBBIIIIEHHOT'O HAMPSHKCHUS;
- aucOamaHcoM HampshKeHUH 1o (aszam;
- HapyIIeHUEM IMOpsIKa YepeoBaHus ¢as;

- mpomagaHueM ¢as.

1.2.21 CY obecrieunBaeT 3alIuTy OT aBapHUHBIX
PEKUMOB, BbI3BaHHBIX CJICAYIOIIUMU
HapyLICHUAMHU B IOTpykHOU cucrteme YIIH:

- Ieperpy3oM 1o TOKY JUlsl I000H u3 ¢as;
- HEIOTpYy30M IO TOKY JUIs 000 13 das;
- nucOanaHcoM TOKOB ¢a3;

- CHUXXCHUEM COMPOTHUBIIECHUS H3OJSALIUN
cucrembl «TMIIH — xaGens — I19]I».
Bosmoxna pabora CVY npu CHUKEHHOM
COTNPOTUBIICHUHA W3OJIAIIMH CHUCTEMBI C
YCKOpPEeHHBIM OTKItoueHueMm I[19][ mpu
MOSIBJIEHUU TIEpPErpy3a Mo TOKY;

- HCEAONYCTUMBIM [aBJICHUEM Ha YCTHC
CKBa’>XHNHBI (BBIIJ_IC niIn HHWXKC
YCTAaHOBJICHHOI'O 3HAUCHU A y'CTaBKI/I);

- BBIXOJOM IapaMETPOB TEIEMETPUUYECKOU
nHpopmanuu u3 padboueit 30HHI.

CY wumeer BO3MOXHOCTH 3alpeTa KOHTPOJIS
JIF0O00M M3 3aIIuT.

1.2.22 CY wumeer BO3MOXHOCTL  3aJaHUs
BPEMCHH 3aJICP)KKH KOHTPOJIS JIIST OTICIIBHBIX
TPYIIN 3aIIHuT.

1.2.23 CY wuMeer BO3MOXKHOCTh 3aIaHUsI
BpPEMCHH 3aJIEPIKKHI OTKJTFOUCHUS npu
cpabarpiBann 000N  3amuThl.  Bpewms
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from the moment of actuation of the protection,
i.e. from the moment the parameter goes outside
the specified limit.

1.2.24 The drive ensures automatic restart (AR)
after:

- supply of voltage; it is possible to preset delay
time for automatic restart. The automatic restart
delay time is counted from the moment of
voltage supply;

- motor shutdown caused by high or low value of
operating voltage when voltage returns to the
operating range and after the time period preset
for automatic restart delay counted from power

supply;

- motor shutdown caused by high or low current
consumption by the motor; the delay time for
automatic restart can be preset (it is counted from
the moment of motor tripping);

- motor shutdown caused by its low loading; the
delay time for automatic restart can be preset (it
is counted from the moment of motor shutdown
caused by low loading);

- motor shutdown caused by increased imbalance
of voltages when voltage returns to the operating
range and after elapsing time of automatic restart
delay after power supply;

- motor shutdown in situation when the allowable
limit of consumed currents imbalance is violated;
the delay time for automatic restart can be preset.
The delay time for automatic restart is counted
from the moment of motor tripping caused by
violation of the allowable limit of consumed
currents imbalance;

- motor shutdown in situation when a signal from
the flow line pressure transducer is present; the
delay time for automatic restart can be preset.
The delay time for automatic restart is counted
from the moment of motor tripping caused by
actuation of the flow line pressure transducer;

3aJIep’)KKH  OTKJIIOUEHHUS]  OTCUUTHIBAETCA  C
MOMEHTa cpabaThIBaHUS 3aIUTHI, T.€. C MOMEHTA
BBIXOJla 3HAYEHUS KaKOro-imbo mapamerpa 3a
3a/IaHHYIO TPAHUILY.

1.2.24 CY  oOecmeumBaeT  aBTOMATHUYECKOE
noBTopHoe BkitoueHue (AIIB) noce:

- oJIa4yu HaNPSHKEHUS MUTaHU c
BO3MOKHOCTBIO 33JlaHUs BPEMEHU  3aJCP>KKHU
AIIB. Bpewms 3aaepxku AIIB orcuuthiBaeTcs ¢
MOMEHTA 014 HAMPSKEHUS TUTAHNUS;

- oTkiroyeHus I119]] mo nmpuyrHe MOBBIIEHHOTO
WM TIOHM)KEHHOTO padodero HampspKeHHsS TpHU
BO3BpAIICHUH 3HAYCHUS HAMPSIKEHHs B pabodyio
30Hy u orcyera BpemeHu AlIB mno mnonaue
MMUTaHUS;

- otkiitouenus [19]/] mo npuynHe NOBBILIEHHOIO
WIM TOHWXKEHHOro Toka morpebnenus I[19]] c
BO3MOJKHOCTBIO 3aJaHUsl BPEMEHHU 3aJCpPKKH
AIIB. Bpewms 3agepxku AIIB orcuuthiBaeTcs ¢
MOMEHTA 33U THOTO oTKItoueHus [19/1;

- ortkmoueHus I19]] nmo mpuunHe NMOHMKEHHOU
3arpy3Kd C BO3MOYKHOCTBIO 3a/IaHUSI BPEMEHH
3anepxkkn  AlIB. Bpems 3amepxku AlIB
OTCYUTHIBAETCS ¢ MOMeHTa oTKroueHus [13]] mo
MPUYMHE OHUKEHHOH 3arpy3Ku;

- otkitoueHus [19]/] mo nmpuynHe MOBBILIEHHOTO
qucOanaHca HaNpsDKEHUM TNpH  BO3BpAIIEHUHU
3HAYEHUs] HANpsDKEHHs B pabouyyi0 30HY U
orcuera BpeMeHu AlIB no nopaue nuranus;

- orkmouenuss 11D/ mpu  mpeBbllIeHUN
JIOMyCTUMOTO AucOanaHca TOKOB MOTPeOIeHus C
BO3MOKHOCTBIO 3aJlaHUsl BPEMEHHU 3aJCPKKH
AIIB. Bpewms 3anepxku AlIB orcumThIBaeTcs c
MoMmeHTa oTkmodeHus 110/ no mnpuumue
MPEBBIIIEHHUS] JTOMYCTUMOTO JucOallaHca TOKOB
noTpedeHus;

- orkmoueHud II9J] nmpum Hammuum curHana
KOHTaKTHOTO MAaHOMETpa C BO3MOYKHOCTBIO
3ananus 3anepxxku AlIB. Bpems 3anepxku AIIB
OTCUMTBIBAETCS C MOMeHTa oTKIroueHus I113/] mo
IIPUYUHE cpabaTbIBaHUs KOHTaKTHOT'O
MaHOMETPA;
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- motor shutdown in situation when downhole
sensor data parameters fall outside allowable
limits when nominal values of the parameters are
restored; the delay time for automatic restart can
be preset. The delay time for automatic restart is
counted from the moment of motor tripping
caused by falling downhole sensor data
parameters outside the allowed limits.

1.2.25 For any cause listed in 1.2.24, the drive
allows presetting the permitted number of
automatic restarts after tripping. If for some
tripping function 0 automatic restarts were preset
or if the preset number of automatic restarts for
this tripping function has expired, the capability
of the motor to restart after being turned off for
the same reason will be disabled (in automatic
mode). The start capability of the motor can be
enabled by a mode switch on the drive keyboard
or by means of hardwired interfaces.

1.2.26 The drive allows disabling automatic
restart after tripping for any protection function.

1.2.27 The drive includes a graphic LCD screen
to be used as the interface with the user. The
graphic screen has resolution of 320 x 240 pixels.

1.2.28 The drive displays the following
information on the operator’s panel screen:
- real-time wvalues of the controlled
parameters;

- actual time to ESP system automatic turn
on or shutdown;

- mode of operation of the drive;

- cause for ESP system shutdown;

- number of starts and run time of the
motor;

- values of all preset parameters;

- reference data.

1.2.29 The drive ensures lighted indication of
the following states:

- orkmouenus [I9][ mo mnpuymHe BBIXOAA
3HAYECHUU [1apaMeTpoB TEJIEMETPUIECKOU
uHpopManuu  3a  TpEAeNbl  JOIMYCTHUMBIX
3HAYE€HUM, NMPU BOCCTAHOBJICHUU HOMHHAJIBHOTO
3HAYEHUsI  HapamMeTpoB, C  BO3MOXHOCTBHIO
3ananus 3anepxxku AlIB. Bpems 3anepxku AIIB
OTCUHTBIBAETCS C MOMeHTa oTKiIroueHus I113/] mo
NpUYMHE  BBIXOJA  3HAYCHUS  IApaMeTpOB
TEJIEMETPUIECKON MH(OpPMAIUU 3a JOMYCTUMOE
3HAYCHHE.

1.2.25 CVY obecneunBaeT BO3MOKHOCTD 3aIaHU
JIOITyCTUMOTO KOJINYECTBA AIIB ocie
OTKJIFOUEHHS 110 JIF0O0H U3 MPUYKH, YKa3aHHBIX B
1.2.24. Tlpu 3amanum xonuuectBa AlIB mocine
OTKJIFOUEHHUSA M0 KaKoW — JI0O MPUYUHE PaBHBIM
0 wImM Tmpu MCYEpPIIaHWW 33JaHHOTO KOJUYECTBa
AIIB Bo3moxHOCTh BkItoueHus [ID/] npu
OTKJIFOYCHWH TI0 JIaHHOW TIpuYMHE Oyjaer
3a0m0krupoBaHa (IMpu padoTe B aBTOMATHYECKOM

pexxume).  Pa3OmoxupoBaHHe — BO3MOXXHOCTH
BruitoueHus [19]] obecrieunBaeTcst ¢ KjIaBUATYphbl
U3JeNus, TpH IIOMOIIM  IEPEKJIIoYaTes

PEKUMOB PAOOT M3AEIUS WM [0 BCTPOCHHBIM
uHTepdeiicam.

1.2.26 CY wuMeeT BO3MOXXHOCTb OJIOKHPOBKU
ABTOMATHYECKOTO  TOBTOPHOTO  BKJIFOUCHHS
1ocje OTKJIFOYEHMS MO0 1000 13 3alIuT.

1.2.27 CY umeer B cBOEM cocTaBe TpaduaecKuit
KK WHJIUKATOP hipe: OCYILIECTBJIEHUS
uHTepdeiica ¢ mnoab3oBaTeneM. MHaukarop
UMeeT pazpeuarnryto crnocodbHocts 320 x 240
TOYEK.

1.2.28 CY obecnieunBaeT OTOOpakeHHE Ha
WH/IMKATOpE TAaHEIH OlepaTopa CleAyromen
uHpOpMaLnu:

- TEKYIIEro 3HA4Y€HUs KOHTPOJIUPYEMBIX
MapaMeTpoB;

- TEKYIIEro BPEMEHU 10 BKIIOYECHUS WIH
oTkimodyeHus YOIIH B aBToMarnmdeckoMm
peKUME;

- Tekymiero pexuma pabotsr CVY;

- npu4uHbI oTKIrOYeHus Y OLH;

- KONWYeCTBAa BKJIIOYCHHH U HapaOOTKH
3T

- 3Ha4YeHUH BCEX yCTaBOK;

- CIpaBOYHOM MH(MOPMAITUH.

1.2.29 CY
HHIAKAIUIO:

obecrieunBaeT CBETOBYIO
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- running;

- stop;

- wait;

- drive heating.

1.2.30 The drive controller allows configuring
the “Process Engineer Menu” (real-time
parameters) so that the operator could check the
parameters without opening the door. The drive
controller notes when the operator does not
perform any actions within a certain time period
after which the controller automatically returns to
the “Process Engineer Menu”.

1.2.31 The drive controller allows selecting
pressure measurement units between MPa and
atmospheres (at, kg/cm?) for ESP intake and
discharge pressure.

1.2.32 The drive ensures backup storing of the
monitored parameters and causes of ESP system
shutdowns in nonvolatile memory in real time.
The interval between savings is preset. Number
of records is up to 75,000.

1.2.33 The drive controller remains capable to
record and save data within at least 3 seconds at
power shut off in order to generate and save
parameters of shutdown.

1.2.34 The drive allows reading out the history
of operation using a USB-Flash drive through the
USB port with data rate up to 12 Mbit/sec.

1.2.35 The archive reading software allows:

- loading out the history archive in .xls
format

- converting the history archive file into
Xls format (not longer than 30 seconds);

- opening the history archive file during 30
seconds maximum:;

- saving the latest interface settings at
closing the program;

- visualization of all history events,
including downhole sensor data, on one

page,

- paboTHI;

- OCTaHOBa;

- OXUJAHUS;

- BKIOUeHHOTo oborpesa CVY.

1.2.30 KonTposiep obecredynBaeT BO3MOKHOCTh
HACTPOMKM  «MEHIO TEXHOJora» (TeKyIue
napameTpsl) Ui TPOCMOTpa IapaMeTpoB 0e3
OTKphITHS JMieBo aBepu. Kontpomiep CVY
¢dukcupyer  Oe3leHCTBUE  IOJIB30BATENsi B
TEYCHHE OTPAHMYEHHOTO MPOMEXKYTKA BPEMEHH,
0 HWCTCYCHHH  KOTOPOTO  aBTOMATHYECKU
BO3BPAIIIACTCS B «KMECHIO TEXHOJIOTa.

1231 B KOHTpOJIIEPE cy UMeeTCs
BO3MOXXHOCTh ~ BBIOOpA  €IUHUI] H3MEPCHUS
JABJICHUsSI TUTACTOBOW JKUIKOCTH AJISl IepecueTa
nokazanuii TMC 1o fgaBieHUIO IUIACTOBOMU
KUAKOCTH Ha mnpuemMe u Boikuae OIH w3
Meranackainen (MIIa) B TEXHUYECKHE
aTMocdepsl (at, Kre/cM?).

1.2.32 CY  o0ecreunBaeT  apXuMBalui0 B
SHEPrOHE3aBUCUMON MaMSITH KOHTPOJIUPYEMBIX
napamMeTpoB W npuuuH oTkiatoueHus YOIIH B
Macimtabe pealbHOro BpeMeHu. HMHTepBan
3amucu  omnpexaensercs ycraBkod. KommdecTtBo
3anuceit — 10 75000.

1.2.33 Kontpomiep CY coxpaHseT ciocoOHOCTh
3allUCM M apXHBallUM JaHHbIX B TEYCHHE HE
MeHee 3c IIpru OTKJIKOYCHUW TIUTAHUA JIA
dopmupoBaHUs U (PUKCUPOBAHUS TMapaMeTPOB
OCTaHOBA.

1.2.34 CY obecreynuBaeT BO3MOKHOCTh
CUMTHIBAHUS HCTOPUU PAOOTHI TPH TOMOIIA
yerpoiictBa USB-Flash uepes mopr USB co
CKOpOCThIO 0OMeHa 110 12 Mowut/c.

1.2.35 IIporpammHoe obecriedeHue Ui YTCHUs
apXUBOB COOBITUN 00ECIIEUNBAET:

- BO3MOJKHOCTP BBITPY3KH apXHBa COOBITHIA
B popmar .XIs;

- mepeBon (haiima apxuBa COOBITUH B
dopmar .XIs (ue 6omee 30 cexyH.);

- OTKpeITHEe (hailla apxuBa COOBITHH B
tTeueHue He 6omee 30 cexkyH;

- COXpaHEHHE MOCTeTHUX HacTpOeK
uHTepdeiica mpu 3aKPHITUH TPOTPAMMBI;

- oToOpaskeHHe BCEH HMCTOpPUM COOBITHIA, B
ToM umciie gaHHeIx ¢ TMC, Ha ogHOM
JHCTE;
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In

addition, the

following features

implemented:

showing/hiding values of any registered
parameter at user discretion;

showing protection settings at the
moment of archive loading out and, in a
more complex configuration — selecting
the date and showing settings for this
date;

building charts for a selected time interval
based on selected operation parameters/
settings, etc.;

displaying at least 3 charts of various
parameters on one screen.

16

are J[omoJHUTENBHO MPEAYyCMOTPEHA BO3MOKHOCTD:

o 3anpocy MOJIb30BATEIIS
0TOOpaXKaTh/CKPbIBATh 3HAYCHUS TEX HIIU
UHBIX PETUCTPUPYEMBIX MapaMETPOB;
OTOOpaXCHHE YCTABOK 3aIIUT Ha MOMCHT
CHSTUSL  apXWBa, B  IPOJBUHYTOM
BapHuaHTC BO3MOKXHOCTb BBI60pa AaThl U
0TOOpaXeHHE YCTAaBOK Ha OMPEICICHHYIO
Aaty,

nocTpoeHue TrpaduKoB 3a BbIOpaHHBIN
UHTEpBAI BPEMEHU 10 BBIOPAHHBIM
napaMmerpam paboThl/yCTaBKaM U T.1.;
BO3MOXHOCTh OTOOpaXCHHS Ha OIHOM
9KpaHe He MeHee 3 rpaduxkoB 1O
pa3IUYHBIM ITapaMeTpaM.
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1.2.36 The drive ensures the possibility to view
real-time parameters and change settings using
the built-in keyboard.

1.2.37 The drive ensures data exchange via
RS485 interface with the rate up to 115,200 bps.
The data is exchanged via the ModBus RTU
protocol type 8N1. The drive controller has
RS485 and Ethernet (10/100Base-T) interfaces
for connection to telemechanics systems via the
Modbus RTU & TCP protocol. It is possible to
transfer, view the settings and real-time
parameters of ESP drive operation, and change
the settings from the control center with the use
of software adapted to various automatic process
control systems via the RS485 and Ethernet
(10/100Base-T) interfaces. It is also possible to
correct real time clock using these interfaces.
When operating with the MODBUS protocol
(RTU or TCP), it is possible to set time by a
command either for one drive or by multicast
packet (command) distribution.

1.2.38 The drive is capable to disable
unauthorized modifications of the configurable
parameters with the built-in keyboard by means
of a password.

1.2.39 The drive can save default settings and
also restore factory settings.

1.2.40 The drive may include a power meter for
registering power consumption (option).

Power meter specifications:
- accuracy class: 0.5
- interfaces: RS-485
- eventlog: yes
- nonvolatile memory and clock: yes

- active and reactive energy measuring
channels (input and output): yes
- electric energy quality profile: yes

- measuring device certification: yes
- time synchronization of the drive, power

meter and downhole sensor system with
max deviation not exceeding 1 sec.

1.2.36 CY wumeer BO3MOXXHOCTh HPOCMOTpa
TEKyLUX [apaMeTpOB M M3MEHEHMs YCTaBOK CO
BCTPOCHHOW KJIAaBHATYPHI.

1.2.37 CY obGecneunBaeT oOMeH uHbOpMaImen
no untepgeiicy RS485 co ckopocThio oOMeHa 110
115200 6ut/c. OO0men nHpopmanuen
OCYILECTBIIICTCSI ~ HOCPEJICTBOM  INPOTOKOJA
ModBus RTU tumna 8N1. Kourpomtep CY umeer
untepdeiic RS485 u Ethernet (10/100Base-T)
JUTSL TIOJKJIIOYEHHS] B CUCTEMY TEJIeMEXaHUKHU 10
npotokory  Modbus RTU " TCP.
[IpenycMoTpeHa  BO3MOXHOCTb  Iepelayd,
NPOCMOTpPa YCTaBOK M TEKYIIMX IapaMeTpOB
paborer CY VOIIH, wu3MeHeHUs YCTaBOK C
JUCTIETYEPCKOTO IMyHKTa IMyTeM IPOTrPaMMHOTO
oOecrieueHus, aJAaNTUPOBAHHOTO K Pa3IUYHBIM
ACYTII wuepe3 untepdericer RS485 u Ethernet
(10/100Base-T). ITpenycmoTpena
KOPPEKTHPOBKA YaCOB PEAIbHOTO BPEMEHHU 4Yepe3
nanubie uaTepdeiicel. [Ipu padore mo mpoTokoy
MODBUS (RTU wm TCP) mnpexycMoTpena
BO3MOXXHOCTh YCTAHOBKHM BPEMEHHU IO KOMAaHJE
kak gng1  oxHo CVY, Tak u  pacchbUIKOU
[IMPOKOBEIIATEIHHOrO MaKeTa (KOMaHIbI).

1.2.38 CY ummeer BO3MOXKHOCTH OJIOKHPOBAHUS
HECAHKIIMOHMPOBAHHOTO M3MEHEHHMS 3a/1aBaeMbIX
nmapaMeTpoB CO BCTPOCHHOH KIIaBHATYphl NpH
MIOMOIIU TTapOJIsL.

1.2.39 CY wumeer BO3MOXXHOCTb COXpaHECHUS
YCTaBOK  «II0  YMOJYaHHUIO», a  TaKxke
BO3MOYKHOCTH BO3BpaTa K 3aBOJICKHM yCTaBKaM.

1.2.40 CY B cBOEM COCTaBE COIEPKUT CUETUHK
DIIEKTPUUYECKOW DSHEPTHHM JUISI  TEXHHYECKOTO
yuera 3JIeKTPOIHEPTUu (OMIINs).

TexHUUYECKHEe XapaKTEPUCTUKH CUYCTUNKA:

- xuacc Tognoctu 0,5;

- Hayimume uHTepdeiicoB RS-485;

- HaJuu4ue )XypHalla COOBITUH;

- HaJUYHAC YHEPrOHE3aBUCHMOW TaMATH H
4acoB;

- HaJUYHAe KaHAJIOB U3MEPCHHS aKTUBHON U
peakTUBHOI 3Hepruu (IpuéM U oTaada);

- Hajgu4due npoduns KayecTBa
JJIEKTPOIHEPI Y,

- CYETYHK AIIEKTPOIHEPTUU
cepTHUPHUIUPOBAH KakK CPEICTBO
HU3MEpeHus;

- cuHxpoHuzauus BpemeHu CVY, cueTumka
AIEKTPOIHEPTHH M CUCTEMBI MOTPYIKHOM
TEJIEMETPUH C MAaKCUMAaJIbHBIM pa3berom
He Ooiee 1 cek.
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1.2.41 The drive has additional functions as

follows:

- smooth acceleration and deceleration of
the motor with preset rates

- reverting rotation direction of the motor
rotor

- rocking mode with motor reverting to
start the ESP system when it is in a stuck
condition by supplying higher voltage
pulses to the motor with periodic
reverting direction of its rotation;

- push mode to make the ESP system
rotating when the torque load is high by
supplying higher voltage pulses to the
motor without periodic reverting direction
of its rotation;

- joggle deposits removal mode during
which at a predetermined time the
operating speed changes (decreases)
sharply down to a specified level and then
ramps up at a specified rate to avoid
deposits on submersible pump surfaces

- gas lock removing mode to ensure secure
operation of the pump in case gas lock
occurs by increasing motor rotation
frequency

- forming sine voltage at the drive output
(when used with an induction motor) with
an inbuilt higher harmonic sine filter; the
drive output voltage waveform distortion
factor does not exceed 5 %

1.2.42 The drive ensures protection in case of
short circuit currents occurring in the following
circuits:

— in the main circuit: by means of an
automatic switch with cutoff current between 2.0
and 16.0 kA (depending on the drive model) with
time of actuation not exceeding 1 sec

— in the operator’s panel receptacle
circuit: by means of an automatic switch with
cutoff current between 100 A with time of
actuation not exceeding 0.04 sec

1.2.43 The drive provides for the following
connections:

1.241 CY IOIIOJIHUTEIIHHO o0ecrieunBaeT

cnenyromue GyHKINU:

- IUJIaBHBIM pa3roH W topmoxkenue [ID]] ¢
TEMIIOM, 33]IaBa€MbIM YCTaBKOI;

- peBepcupoBaHue BpauieHus poropa [19/1;

- PpEeXKHUM pacKaukd C PEBEPCUPOBAHUEM
U1l ooecrieueHus packiauHuBanus Y OIH
MyTEM MOJAaYH UMITYJIHCOB MOBBIIIIEHHOTO
HaIpsHKSHUS MATAHUS [1IC)I| c
MEePUONYECKUM peBEpPCUPOBAHUEM
BpaIlleHUs MH/I;

- TONYKOBBI PEXUM ISl PACKpYUUBAHUSA
yauH npu TsokénoMm mycke [ID/] myrem

oJa4un MMITYJIbCOB MOBBILIEHHOTO
HanpsokeHuss  nurtanus  [19J]  Ge3
PEBEPCUPOBAHUS;

- pexuMm BeTpsxuBanus YOIH, mnpu

KOTOPOM TPOHMCXOJUT PE3KOe M3MEHEHHE
(yMeHblleHne) paboyeil 4acTOThl 10
3aJaHHOM YacTOTBHl depe3 3aJaHHBII
epuoJl BPEMEHU C  MOCIEeIYIOIUM
pasroHOM B 3aJaHHOM TeMIe s
peOoTBPALICHUS OTJIOKEHU I Ha
pabounx opraHax Mmorpy>KHOTO Hacoca;

- PEXHUM IPOKAyKH rasza Jjisi obecredeHus
paboTOCTIOCOOHOCTH HAcoOCOB B Cllydae
o0pa3oBaHUsl Ta30BOM MNpOOKM MyTeM
yBeJIMYEHUS 4acToThl BpameHus [19/1;

- (opmupoBaHue CHUHYCOHUIaJIbHOTO
HanpspbkeHus Ha Bbixoge CVY (B pexume
ynpaBieHus: acuHXpoHHbIM [ID]]) npu
MTOMOIIIM BCTPOCHHOTO CHUHYC — (HIBTpa
BBICIIMX  T'apMOHUK; K03 puLreHT
WCKa)XCHUSI CHUHYCOMIATFHOCTH KPHBOMH
HampsbkeHuss Ha  Beixoge CY  He
nipesbImiaet 5 %.

1242 CY  oOecneuumBaer  3amUTy  0OpHU
BO3HUKHOBEHHWH TOKOB KOPOTKOTO 3aMBIKaHUS
CIEAYIOLIUX LENe:

—  TJIaBHOM Lenu BBIKJTIOYATEIEM
aBTOMATHYECKUM C TOKOM oOTceukh oT 2,0 1o
16,0 kA B 3aBUCUMOCTH OT MOIU(PUKAINH, 3a

Bpems He Ooree 1 c;

- e PO3CTKHU IMMAHCIIU OICpaTopa

BBIKJIIOYATCIIEM ABTOMaTU4YCCKUM C TOKOM

orceuku 100 A 3a Bpems He Gonee 0,04 c.

1.2.43 Koucrpykuus cy obecrieynBaeT

BO3MOXHOCTH ITOAKJIIFOUYCHHA !
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geophysical instruments with nominal
voltage of 220 V and consumption current
up to 10 A (connection through a
receptacle on the drive’s operator’s panel)
low and high pressure flow line
transducer

local network (via the RS485 interface
using the MODBUS protocol)

cluster telemechanics (using a normally
closed or normally opened dry contact)
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reou3nUecKuX MpuOOPOB K PO3ETKE Ha
MaHeIu Omeparopa ¢ HOMHHAIBHBIM
HanpsokeHueM 220 B u TOoKOM
notpedsienus 10 10 A;
ANEKTPOKOHTAKTHOTO MaHOMeETpa
HU3KOTO U BEICOKOTO JJaBJICHHUS,
JIOKaJIBHOM ceTH 4epe3 untepdeiic RS485

o mpotokory MODBUS;
KYCTOBOIl TEJIEMEXaHUKH K HOPMAaJbHO
3aMKHYTOMY 1581051 HOPMAaJIbHO

Pa30MKHYTOMY «CYyXOMY KOHTaKTy».
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1.2.44 An electric-flow line pressure transducer
circuit, local network and cluster telemechanics
system can be connected to a terminal block
located in a separate lockable compartment of the
drive cabinet.

1.2.45 The conductor from the step-up
transformer Y-point is connected to a separate
lockable compartment of the drive cabinet.

1.2.46 Contact terminals of the drive power
(main) circuit input-output block are located in a
separate lockable compartment of the drive and
are intended for connection to copper conductors
with cross-section up to 250 mm?2. A KPBP-type
cable 3x25 can be connected to each contact
terminal.

1.2.47 The input-output block consists of two
separated parts — one with input and the other
with output contact terminals. The output
terminal block may be divided into 2 parts: to
connect an induction motor and to connect a
permanent magnet motor (for a universal drive

only).

1.2.48 The contact terminal for connection to the
external protecting conductor is suitable for
connection to a steel bus with cross section not
less than 75 mm?.

1.2.49 The contact terminals for connection to a
flow line pressure transducer circuit, local
network and cluster telemechanics system are
suitable for connecting to copper conductors with
cross-section from 0.35 to 4.0 mm?2.

1.2.50 Time of drive readiness under normal
conditions is not more than 10 sec. according to
GOST 12997.

1.2.51 Drive readiness time at environment
temperature of - 60 °C is not more than 1.5
hours.

1.2.52 Mean time to failure is not less than
20,000 hours.

1.2.53 The criteria of drive limit states are as
follows:

- failure of the controller;
- failure of the frequency inverter.

1.2.54 Efficiency of the drive is not less than

1.2.44 TlonxmiroueHue nenen
AJIEKTPOKOHTAKTHOTO MAaHOMETPA, JOKAJIbHOM
CETH, KYCTOBOW TeJIEMEXaHUKHU MPOU3BOAUTCS K
KJIIEMMHOU KOJIOJIKE B OTAEIBHOM
3aKpeIBaromiemMcst orceke mkada CV.

1.2.45 TlonkmroueHue TPOBOJHUKA OT CpeIHEH
toukn TMIIH mnpousBoauTcs B OTACIBHOM
3aKkpeIBaroleMcs orceke mkada CY.

1.2.46 KinemMsl Oji0Ka BBOJA-BBIBOJA CHUJIOBOU
(rmaBHOM) 1eMM pACIOJIOKEHBI B OTACIBHOM
3aKPBIBAIOIIEMCSI OTCEKE M MPETHA3HAYCHBI IS
MOJIKJIFOUCHUSI MEIHBIX MPOBOJHUKOB CEUYCHUEM
10 250 Mm% BO3MOXHO MOAKIIOUEHHE KaOes
tumna KIIBII 3x25 k ka)kaIo# KieMMme.

1.2.47 bnok BBOJA-BBIBOJIa  KOHCTPYKTHBHO
pasziesieH Ha JBE YacTH, OTJAEIbHO JJIs1 BXOJHBIX
U BBIXOJHBIX KJI€MM. BIJIOK BBIXOJIHBIX KJIEMM
MOKET OBbITh pa3znenéH Ha 2 4dYacTu: A
noAkItoueHus: acuuxponnoro II9J[ wu musa
nojkitoueHus: BeHTwibHOro IIDJ1 (Tonmpko ans
yHHuBepcaibHbIX CV).

1.2.48 KnemMma i1 MOOKIIOYEHUS BHEIIHETO
3alUTHOTO  TIPOBOJHWKA  paccuWTaHa  Ha
MOJKIIOYEHNE CTAJILHOM IIHMHBI CEUYEHHEM HE
MeHee 75 MM®.

1.2.49 KneMMbl MO AKTIOUCHMUS Herneun
AJICKTPOKOHTAKTHOTO MaHOMETpA, JIOKaJIbHOU
CETH M KyCTOBOM TeNEMEXaHMKH PAacCUMTAHbI Ha
MOJIKJTFOUEHUE MEITHBIX MPOBOJHUKOB CEUYCHUEM
ot 0,35 10 4,0 MM2.

1.2.50 Bpems roroBHoctu CVY Kk pabore B
HOpMalibHBIX ycnoBusix corsacHo ['OCT 12997
He Gonee 10 c.

1.2.51 Bpems roroBHoctu CVY k pabore npu
TeMIeparype okpyxaroueil cpeasl Munyc 60 °C
He Ooiee 1,5 4.

1.2.52 Cpennss HapaOoOTKa Ha OTKa3 - HE MEHee
20 000 4.

1.2.53 Kpwurepun npenenbHbIx coctosiHui CY:

- OTKa3 KOHTPOJUIEpa,
- OTKa3 mpeoOpa3oBaTelisi 4aCTOTHI.

1.2.54 Kosdpounuent noneznoro aeicteus CY
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95%.
1.2.55 Auverage lifetime is not less than 8 years.

1.2.56 Average storage time (prior to putting
into operation) inside the original package in
unheated premises is not less than 3 years.

1.2.57 With the input filter (if included in the
order, option F1), the drive ensures voltage and
current waveform distortion factor (THDI,
THDU) not more than 5 % at nominal load and
amplitude of any voltage harmonic component
not exceeding 3% of the base frequency
amplitude. At loads below the nominal load,
higher THDI up to 8-10% is possible. It is
allowed to use RAUHF or ARNADI external
filter. The external filter ensures grid power
factor not less than 0.95.

1.2.58 The drive can be equipped with an
inverter and sine filter bypass circuit (if included
in the order). This circuit allows saving energy
up to 5 % when it is not required for the motor to
operate at frequencies other than 50 Hz and
reverted operation of the motor is not required.

1.3 Description and function

1.3.1 Design of the drive complies with the Oil
and Gas Industry Safety Rules and Regulations
and Inter-industry Occupational Safety Rules for
Electric Equipment Operation.

1.3.2 The drive constitutes a metallic cabinet
that can be accessed on two sides. On the rear
side of the cabinet there is a compartment for
main (power) circuit input & output connections,
compartments for connection to a telemechanics
system and to the step-up transformer Y-point,
and a compartment of the frequency inverter (FI).

Drive doors have hermetic sealing, open position
fixing mechanisms and locks to close the doors
with a key. For convenience of installation, the
drive cabinet includes internal lights that are
turned on by means of a switch located on the
operator’s panel of the drive.

— He MeHee 95 %.
1.2.55 Cpennuii cpok ciykObl — HE MeHEE 8 JIeT.

1.2.56 Cpennuii CpoK COXpaHIEMOCTH (710 BBOJA
B OKCIUTyaTallMi0) B 3aBOJICKO yIIakoBKe B
HEOTAIUIMBAEMbIX TOMEIICHUSX — HE MeHee 3
JeT.

1257 Tlpu Haguuyum  BXOoAHOrO  (prutbTpa
(oroBapuBaercsi npu 3akase, onuus Pl) CY
obecrieunBacT koaurmeHT HCKOKCHHS
CUHYCOUIAIbHOCTH KPUBOW HAIPSHKCHUS W TOKA
(THDU, THDI) ne 6onee 5 % npu HOMHUHATBHOM
Harpy3ke M aMmIUIUTYAy JIF0OOW TrapMOHHYECKOM
COCTaBIISIFOLIEH HAMPSHKEHUS, HE MTPEBBILIAIOIIYIO
3% OT aMIIMTyAbl OCHOBHOM 4acToThl. llpu
Harpy3kax HH)XX€ HOMHUHAJIbHOW  BO3MOXHO
nopeimenne  THDI  go  8-10%. BosmoxHO
UCIIOJIb30BaHNE BHEIIHETO0 BXOJIHOTO (HIbTpa
RAUHF wumu APHAJIU. Vcnonb3oBanue
BXOJHOTO (puiIbTpa obOecreunBacT KOAOHUIMEHT
MOIIHOCTHU ceTH He MmeHee 0,95.

1.2.58 Bo3moxHo koMmiiektoBanue CY cxemon
IyHTUpOBaHus (Oaii-mac) WHBEPTOpa M CHUHYC-
¢bunbpTpa (oroBapuBaeTcs MpH 3akase, omius b).
Jlaanast cxema MO3BOJISIET 9KOHOMHTH
aNeKTpodHepru 10 5 %, korma He Tpedyercs
pabora [19]] Ha ornuunbix ot 50 ['m yacToTrax u
peBepcupoBanue [19/1.

1.3 ¥YcrpoiicTBo 1 padoTa

1.3.1 Koncrpykuus cy COOTBETCTBYET
[TpaBuiiam Oe30macHOCTH B HEPTSHOW M ra3o0BOM
HNPOMBIIIIIEHHOCTH, MexoTpacieBbiM IIpaBunam
o oxpane Tpynaa (I[IpaBunam 6e3omacHOCTH) IPU
HKCIUTYaTaI[H JIEKTPOYCTaHOBOK.

1.3.2 KonctpykruBao CVY BBIIOTHEHA B BHIE
METAJIINYECKOTO mkaga  JABYXCTOPOHHEIO
obcrmyxxuBanus. Ha 3agHeit cropone mkada
pacrosjaraercsi OTCEK BBOJA-BbIBOJA TIJIABHOMN
LEeNU, OTCEKH ISl MOJKIIOUEHHUS TeJIeMEeXaHUKU
nu cpegnern tToukun TMIIH, a Ttakxke otcek
npeoOpasoBareis yacToTsl (nanee — [1T4).

JBepu CY uMEIOT TepMETHUYHOE YIUIOTHEHUE, a
TAKXE (1)I/IKcaT0p OTKPBITOT'O IMOJIOKCHHA ABECPU U
3aMOK, 3aKpBIBAIOIIMK JBeph Ha Kiod. Jlis
ya00CTBa  BBHITIOJIHEHHWS MOHTaXHBIX  PaboT
BHyTpu mkapa CVY uMEITCS CBETHIBHUKH,
BKITIOYCHHUE KOTOPBIX MPOUCXOIUT MPU TTOMOIIH
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The compartments for connections of the drive
allow for connection of cables of various types
and cross-sections and are protected against
ingress of atmospheric fallout (snow, moisture
etc.). The compartments ensure convenient
connection of cables and allow for replacement
of the protection elements in field conditions at
environment temperatures between -60°C and
+50°C.

Annex A provides overall and mounting
dimensions of IRZ-500 series drives models.

BBIK/TFOYATEIA Ha MMaHEIN OIIepaTopa CTaHIIUH.

Konctpykiust orcekoB BBoja/BeiBoma CY mis
MOAKIIOUEHUsT KaOeleld pas3IMYHbIX THUIIOB H
CeYeHU oOecreurBaeT 3allUTy OT IOMaJaHus
BHYTPh aTMOC(EpHBIX OCaJKOB (CHEr, Bjara u
T.J1.), a TAKXKe YA0OCTBO MOJKIIIOUEHUS Kabels 1
BO3MOXKHOCTb 3aMEHBI 3aIMTHBIX 3JEMEHTOB B
MOJIEBBIX ~ YCIOBUAX  TpPU  TeMIeparypax
OKpyXarolie cpeasl B auamnazoHe ot -60°C mo
+50°C.

["aGapuTHbIC U YCTAHOBOYHBIE pa3Mepbl CTAaHIIUN
YIIPABJICHUS cepuu NP3-500 pa3HbIX
MoIU(UKALMHA yKa3aHbl B IPHIIOKEHUU A.
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1.3.3 When the drive is installed, the bottom of
the cabinet is at least 200 mm above the
installation floor.

1.3.4 The cabinet is coated with powder paint.
When required by the customer, the drive may
have painting and trademarks in accordance with
the customer’s corporate style.

1.3.5 Waterproof packages protect electronic
components of the drive against atmospheric
fallout that affect during the conducts of
operations with the drive door open. Elements of
the power circuit are protected by means of a
safety screen made of fiber-glass laminate and an
organic glass shield.

1.3.6 The operator’s panel is located inside a
separate lockable compartment on the front side
of the cabinet.

1.3.7 Cables of the primary three-phase
network and cables of the step-up transformer
primary winding are connected by means of
bolted joints inside a separate lockable
compartment of the drive located on the rear wall
of the cabinet.

1.3.8 The drive monitors the value of motor
operating current by monitoring current in the
primary winding of the step-up transformer.

1.3.9 Design of the cabinet provides for roping
and transportation on a loading machine or
stacking hydraulic truck.

1.3.10 Design and functions of drive power
equipment

1.3.10.1 A8 (IRZ-511, IRZ-512, IRZ-513, IRZ-
514) or A34 (IRZ-515) is the power unit of the
frequency inverter, and A12 is the processor
board to control the power unit.

1.3.10.2 Capacitor bank A7 (IRZ-511, IRZ-512)
or capacitor banks A31 and A32 (IRZ-513, IRZ-
514), or capacitor banks A7, A32, and A33 (IRZ-
515) and inductor coils (L1 - L3) form sine
voltage at the drive output.

1.3.3 B ycTraHOBIEHHOM COCTOSIHMH JTHO IKada
HaxoauTcs Ha BbicoTe He MeHee 200 MM OT
MOBEPXHOCTH MOHTKHOW TUTOIIAIKH.

1.3.4 TlokpeiTHe mmKada BBIIOIHEHO METOJOM
MmopomKkoBo  okpacku. [lo  TpeGoBaHuUIO
norpebutenss CY MOXET HMETh OKpacKky u
bupMeHHblE  3HaKM B COOTBETCTBUH  C
(UpPMEHHBIM CTUIIEM TIOTPEOUTEINS.

1.3.5 3ammTa 35eKTpOoHHBIX KOMITOHEHTOB CVY OT
BO3JICHCTBUSL  aTMOC(EPHBIX  OCAIKOB  MPH
BBITIOJIHCHUH PA0OT ¢ OTKPBITOW JABEpbhIO IIKada
CY ocymectBusieTcss 3a CYET HUCIOJIB30BaHUS
BJIAr03allMTHBIX KOPITYCOB 3JICKTPOHHBIX
KOMIIOHEHTOB. 3all[iTa 3JI€MEHTOB CHJIOBOM IEITH
OCYIIECTBIISIETCS MpPH  MOMOIIM  3alIUTHBIX
CTCKJIOTEKCTOJINTOBBIX IITOPOK W KOXyXa U3
OpPraHUYECKOro CTEKJIA.

1.3.6 [lanens  omepaTopa  HaxomuTCI B
OT/ICIIEHOM 3aIHUPAIOIEMCS] OTCeKe,
PAacIIONIOKEHHOM Ha JINIEBOH cTOpoHe mKada.

1.3.7 Ioakmrouenue Kabenen MePBUYHOM
Tpéx(da3Holi cetm W KaOemed TEpBUYHOM
oomotkn TMIIH mnpou3BoauTCsl MpH TMOMOIIU
OONTOBBIX COCIIMHEHU I B OTIEITEHOM

3anupatomiemcst orceke CY, pacrosio)KeHHOM Ha
3a/IHeH cTeHKe mKada.

1.3.8 Konctpykuus CY obecneunBaeT KOHTPOJIb
BenMuuHBI paboyero toka [13]] mo mepBuUYHOI
oomotke TMITH.

1.3.9 Koncrpykmust mkada mpemxycMarpuBaeT
BO3MOXXHOCTh CTPOTOBKM M TEPEBO3KU TMPH
MOMOIIM  TIOTPY34YMKa WM THUIPABINICCKON
BUJIbHOM TEIEKKH.

1.3.10 ¥YcrpoiictBo 1 pabota cuioBoit yactu CY

1.3.10.1 brmox A8 (MP3-511, WP3-512,
HP3-513, WP3-514) wmu A34 (M1P3-515)
SIBJIAeTCA cuiioBoM dYacteio IIYH, Omox Al2 —
IUIaTOM MpoLeccopa s YIPaBIECHUS CUIOBOU
4acThIO.

1.3.10.2 bnok kongencatopoB A7 (MUP3-
511, UP3-512) umn A31, A32 (1UP3-513, UP3-
514), umu A7, A32, A33 (UP3-515) u katymiku
apoccenst (L1 -  L3)  obecneuuBaror
(hopMUpOBaHHE CHHYCOUIAIBLHOTO HAMPSHKEHUS
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1.3.10.3 The KM3 actuator is intended to connect
the frequency inverter with the three-phase
network.

1.3.10.4 The KM2 contactor is intended to
switch the drive heating circuit on.

1.3.10.5 The KM1 contactor controls the
capacitor charge circuit of the frequency inverter.

1.3.10.6 The Al4 power source is intended to
supply voltage of 12 V to the light circuit.

1.3.10.7 The A1l protection unit is intended to
protect the control circuits against overvoltage
above 470 V.

1.3.10.8 The VR210 unit
insulation  resistance  and
information to the controller
analogue channel.

(A1) measures
transfers  the
through the

1.3.10.9 The A6 power adapter supplies voltage
of 24 V to the internal circuits of VSD.

1.3.10.10 The RU1 - RU3 voltage suppressors
protect drive circuits against surge voltages.

1.3.10.11 PS1 is a consumed electric energy
meter which uses the TA4 - TAG6 current
transformers.

1.3.10.12 The Sirius-3 (A3) controller is the
central controller of the drive.

1.3.10.13 The Q1 breaker is the automatic
breaker of the supply circuit of whole VSD
(except for the receptacle and light supply
circuits).

1.3.10.14 SF1 is the breaker of the “220V, 10A”
receptacle supply circuit, SF2 is the breaker of
the light circuit, SF3 is the breaker of the drive
heating circuit, SF5 is the breaker of the drive
control circuit, SF6 is the breaker of the drive
ventilation circuit, SF9 is the breaker of the
downhole sensor system power supply circuit.

1.3.11 VSD

operation at  environment

Ha Beixoge CV.

1.3.10.3 ITyckatens KM3 npennasHaueH
st nonkiroueHus [T k TpexdasHoi cerTu.

1.3.104 Konraktop KM2 mnpennaznaueH
JUTSL BKJTFOUEHUS 1ienu odorpesa CV.

1.3.10.5 Konraktop KMI1 ocymecTiser
YIPABJICHHE LIETBIO 3apsna eMkocren [TH.

1.3.10.6 HUctroynuk MATAHUI Al4
MpeHa3HaueH [UIsl MUATAHUS I[EMH OCBEIICHUS
HanpspbkeHuem 12 B.

1.3.10.7 brok 3ammutel All npennaznauex
JUIS  3alluThl  Lened  ympaBleHUs  OT
MOBBIIIEHHOTO HanpspkeHus (Boitie 470 B).

1.3.10.8 brmox BP210 (A1) nmpegnazHaueH
JUISE U3MEPEHUST CONPOTHBIICHHUS H3OJSIUU U
nepeayy 1o aHAJIOTOBOMY KaHaly WH(POpMAaLuu
Ha KOHTPOJLIEP.

1.3.10.9 brox nutanus A6 npemHazHaueH
JUls ~ [UTaHus  BHyTpeHHux  uened CVY
HanpsbkeHueM 24 B.

1.3.10.10 OrpaHuuureny MepeHanps>KeHus
RU1 — RU3 npennazHaueHsbl 171 3alIUTHI IeHei
CY oT uMIyJIbCHBIX NEpPEHANPSKEHUH.

1.3.10.11 PS1 — cuerunk mnoTpeGIeHHON
BJIEKTPUYECKON SHEPTUH, s
(YHKITMOHUPOBAHMSI KOTOPOTO HCHOJIB3YIOTCS
TpaHcopmaropsl Toka TA4 — TAG.

1.3.10.12 Konrpomiep  Cupuyc-3  (A3)
SIBIISIETCS IICHTPATLHBIM KOHTpoJutepoM CVY.
1.3.10.13 Boikmouarens Q1 sBisiercs

ABTOMATUYECKUM BBIKJIIOYATEIEM L€ MUTaHUS
Bceil CVY (kpome uneneil nuTaHUs PO3ETKH H
OCBEIICHUS).

1.3.10.14 SF1 saBasgercs BBIKIIOYATENIEM
nenu nuraHus posetku «220B, 10A», SF2 —
BBIKJIFOYATENhL Ilenud  ocBemieHus, SF3 —
BBIKTIOYaTens 1enu oborpesa CVY, SF5 -
BEIKITIOYaTens 1emnu ympasienus CY, SF6 —
BeIKIIFOYaTenp nenu BeHTwranuu CY, SF9 -
BBIKJIIOUaTeNb 1eny nutanus TMC.

1.3.11 Ocobennoctu pabotrer CY B yCIOBUAX
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temperature variations

A temperature control system is used to ensure
operability of the drive within the given

operating temperatures range. This system
ensures operating temperature inside the drive
cabinet. The temperature control system
includes:

temperature controllers SK1 - SK3
intended to protect sine filter coils of the
drive against overheating above 150 °C

fans M1, M2 (IRZ-515) or M1 (IRZ-511,
512, 513, and 514) for cooling the sine
filter compartment; in models IRZ-511-
20-250, IRZ-512-20-400 and IRZ-542-
25-400 cooling is ensured by the fan of
the frequency inverter radiator

temperature controller SK12 intended to
actuate heating of the instrument
compartment

fan heater A30 intended to heat the drive
when temperature is lower than - 5 °C
and inject heated air into the instrument
compartment

temperature controller SK7 intended to
actuate ventilation inside the instrument
compartment of the drive

fans M4 (IRZ-511, IRZ-512, and IRZ-
515), M4 and M5 (IRZ-513 and IRZ-514)
intended to vent the instrument
compartment

1.3.12 Design and operation of the control

system

1.3.12.1 The operator’s panel

includes the

following controls and indicators:

terminal (display + keypad);
three-position mode switch;
START button intended to start the

motor;
STOP button intended to stop the motor;
“~220 V, 50 Hz” receptacle for

geophysical instruments;
USB connector for connection of USB-
flash devices.

KoJieOaHui pabodeit Temmneparypsl

Hst obecriedenust padorocmocobnoctn CY B

mpenenax — 3aJaHHOrO  JMana3oHa  paboyux
TEMIIEPATYP UCIIOJIb3YETCS cucrema
TEPMOPETyJIUPOBAHHUS, o0ecrnieunBaroIas

pabouyio temmeparypy BHyTpu mkadpa CY. B
COCTaB CUCTEMBbI BXOJIAT:

tepmoperymsitoppt  SK1 - SKS,
IpeAHa3HAYeHHblEe JUId  3alUThl  OT
neperpeBa karymek cunyc-¢puisrpa CY
ceoie 150 °C;

BeHTUWIsITOpEl M1, M2 (MUP3-515) wnnm
M1 (MP3-511, 512, 513, 514),
NpeAHAa3HAYCHHbIE  JUI1  OXJIAXKICHUS
OTCeKa CUHYC-(DUIbTpa; B MOAUPUKALIMAX
NP3-511-20-250, NP3-512-20-400, 1P3-

542-25-400 oxmaxacHUEe MPOUCXOIUT
BEHTHJIATOPOM paauaropa I1Y4;
TEPMOPETYIATOP SK12,
npeIHa3HAYCHHBIA  JUI1  BKJIFOYCHUS
oborpeBa MpUOOPHOTO OTCEKA;
TEIIOBEHTUJIISITOP A30,

npeaHa3HaYeHHbIM a1 HarpeBaHus CY
npu Temmeparypax Hiwke muHyc 5 °C u
HarHeTaHWss  HArpeToro  BO3JyXa B
MPUOOPHBII OTCEK;

tepmoperynsatop SK7, npenHazHaueHHbIN
JUTSL BKITIOYECHUST BEHTHIISIIIAHA TPUOOPHOTO
orceka CV,

BeHTIIIsAITOpl M4 (MP3-511, MP3-512,
1P3-515), M4 u M5 (MUP3-513, UP3-
514), npenHa3sHayeHHBIC JJII BEHTWIALIUH
IpUOOPHOTO OTCEKA.

1.3.12 VYcrpoiictBo u  paboTa  CHCTEMBI
yIpaBJIeHUS
1.3.12.1 Ha MaHeTn orepaTopa

PACIIOJIOKCHBI CICAYIOIIHUE OpPraHbl YITPABJIICHUA
1 MHIUKaIlHuH:
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TEpMUHAJ;
TPEXTO3ULIMOHHBIN
PEKUMOB padoT;
kHonka IIYCK, npenHazHadyeHHas mJist
3amycka [19/];

kHonka CTOII, npenHazHadyeHHas i
octanoBa [13/];

po3eTka g TreopU3MUECKUX MPUOOpOB
~220 B, 50 I'm;

pazbem usSB TUTS
ycrpoiicta USB-flash.

NEPCKIOYATCIIb

IMOAKJIFOYCHU S
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1.3.12.2 On the front side of the drive controller
there are three operation mode single indicators:
RUN, WAIT, and STOP and a heating indicator
HEATING (fig. 1.1). The indicators are located
above the operator’s panel door and can be seen
when the operator’s panel door is closed. The
indicators reflect the actual mode of drive
operation.

1.3.12.2 Ha JIULIEBOU CTOpOHE
koHTposuiepa CVY pacrosokeHbl TpU €JMHUYHBIX
uHauKaTopa pexumoB  pabotel:  PABOTA,
OXUJAHUME, OCTAHOB, a taxxe UHAUKATOP
Bkimouenus: nogorpesa [IOJJOI'PEB (pucynox
1.1), BuaMMBIE TpU 3aKpbITOM JBEPH NAHEIU
onepaTtopa. UHauKaTopel 0TOOpaXaroT TeKYyIUi
pexxum pabotsr CVY.

Operation mode indicators/ Anouxamopul pexcumos pabomoi

Drive controller/
KCY

Operation mode switch/
Tlepexnouamens pesxicumos pabomol

USB-connector/
USB-pasvém

Incoming circuit breaker/
Bsoonoti
asmomMamuyecKuil
6blKIroYametb

Circuit breakers: Receptacle, Controller, Light, Heating,
Venting, DHS/

Asmomamuueckue BBIKNIOUAMENI: Posemxa,
Koumponnep, Oceewernue, Obocpes, Benmunayus, TMC

Power meter (optional)/
Onexmpocuémuux (onyust)

Figure 1.1 — Operator’s panel of the IRZ-500 drive with the Sirius-3 controller /
Pucynok 1.1 — [Tanens onepatopa cranuuu yrpasienus MP3-500 ¢ konTpomiepom Cupuyc-3
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1.3.12.3 The mode switch is intended to set the
control mode. When the mode switch is in the
AUTO position, the automatic control mode is set.
In this mode the motor can be turned on and off by
pressing the START and STOP buttons and
remotely by means of RS485 interface. The motor
can be restarted automatically if the restart is not
blocked.

When the mode switch is in the MANUAL
position, the manual control mode is set. In this
mode the motor can be turned on and off by
pressing the START and STOP buttons.
Automatic restart is disabled in this mode.
Remote turn on/off with the RS485 interface in
this mode is possible when the relevant setting in
the menu “Additional settings” is selected.

After turn on of the motor, the RUN green
indicator is on. After pressing the STOP button
on the operator’s panel or at automatic shutdown
of the motor, the STOP red indicator on the drive
operator’s panel is on.

When the mode switch is in the OFF position, the
motor start blocking mode is set. In this position
the motor cannot be started.

1.3.12.3 [Tepexmtouarens peKUMOB pabOTHI
NpeAHa3HayeH JUisi YCTAHOBJIGHUS  peXuMa
ynpaBieHus. [Ipu ycTaHOBKe mepeKiIrovarens
pexumoB  pabotel B monoxkeHue ~ ABT
YCTaHABIMBACTCS  PEXHUM  aBTOMATHYECKOTO
ynpaBienus. B 3ToM  pexume  BO3MOXKHO
BKIIIOUeHHE © oTkaodeHue [I0J] kHomkamm
IIYCK wu CTOII, a Taxke IMCTaHIMOHHO
nocpenctBoM uHTepderica RS485. Bo3moxen

aBTomMatuueckui  nmepesanyck  [I9J[  mpm
OTCYTCTBUH OJIOKMPOBKU IEepe3arycKa.
IIpu ycraHoBKe nepeKiIrodYaTesnss pPEKUMOB

pabotel B monoxkenue PYUH ycranaBnuBaercs
peXUM PY4YHOrO yIpasiieHHs. B 3ToM pexume
BO3MOXXHO BKJIIOYeHHE U OTKIro4YeHue [I1D9]]
kHonkamu IIYCK u CTOIL. ABromaTnueckuii
Iepe3anyck 3JIEKTPOJIBHUIraTelll B 3TOM PEKHUME

HEBO3MOXEH. JlucTaHIIMOHHOE
BKJIIOUEHUE/OTKIIIOUEHUE MIOCPEJICTBOM
untepdeiica RS485 B manHOM  pexume
BO3MOKHO TIPU BKJIKOYEHUU COOTBETCTBYIOIIEH
YCTaBKH B MEHIO «JlonmomuuTeHHBIE
HAaCTPOUKN.

[Tocne Bxmtouenus I13]] 3aropaercss nHaUKaTOp
PABOTA 3emenoro mnBera. Ilocime Haxatus
kHonku CTOII Ha manenu omeparopa WM HpU
aBTOMaTUYECKOM OTKJIFOYEHUN
ANIEKTpOJBUraTeNss Ha mnaHenu omeparopa CY
3aropaercs mHaukarop OCTAHOB xkpacHoro
[BETA.

IIpu ycraHoBKEe mEpeKIrovaTenst peKUMOB
pabotel B monoxenue OTKIJI ycranaBnuBaercs
pexxum  O6mokupoBku mycka [I9J[. B astom
nosioxxeHuu 3amyck [13]] HeBo3MOxeH.
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1.3.12.4 The START button is intended to start
operation of the motor.

1.3.12.5 The STOP button is intended to stop
operation of the motor.

1.3.12.6 The “220 B, 10 A” (220 V, 10 A)
receptacle is intended for connection of
geophysical instruments.

1.3.12.7 The USB connector is intended for

connection of a USB-Flash device.

1.3.12.4 Knonka ITYCK mnpenHa3znaueHa
115t BETrouenust [19]1.

1.3.12.5 Knonka CTOIl npegHa3znaueHa
st otkiroueHus [19/1.

1.3.12.6 Pozetka
npeIHa3HaYeHa JUTST
reopu3nIecKux MpuOOPOB.

«220 B, 10 A»

TOAKJIIFOYCHU A

1.3.12.7 Passem USB mnpennasznaduen ais
noakaroueHus ycrpoiicrsa USB-Flash.

KOHTPOJIEP

o ~220V, 10A ‘

CONTROLLER

O N e

Figure 1.2 — Plate of automatic switches on the operator’s panel of the IRZ-500 drive /

Pucynok 1.2 — Tabnuuka aBTOMaTHYECKUX BBIKJIIOUYATEIICH HA MTAHENN OTIepaTopa CTaHIHH
ynpasienus 1P3-500

1.3.12.8 The plate (fig. 1.2) on the operator’s
panel of the IRZ-500 drive is for understanding
the purpose of the automatic switches:

~220V, 10A ‘

KOHTPOIINEP
CONTROLLER

™S

1.3.12.8 Tabmuuka (pucyHok 1.2) Ha
MaHeNIMu olepaTopa cTaHUUU yrnpasieHus MP3-
500 mpenHazHaueHa AN PacHIM(POBKH
Ha3HAYEHUS] aBTOMAaTUYECKUX BBIKIIOYATENCH:

“220V, 10A” receptacle / Pozerka «220 B, 10 A»

To switch on the drive controller / BxkmroueHue
KOHTpOJUIEpa CTAaHIINN YIIPABJICHUSA

To switch on the drive lighting circuit / Bkitodenue memnu
OCBEIICHUSA CTAaHIIUHN YIIPABIICHUSA

To switch on the heating circuit / BxiroueHue menu
oborpeBa

To switch on the fan circuit / Bxiarouenue nenu
BCHTHUJIAITNU

To switch on the downhole sensor system power circuit /
Bxirouenue nierm tmtanus TMC
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1.4 Marking and sealing

1.4.1 The drive has a nameplate that contains
the manufacturer’s trademark, name of the drive,
serial number, month and year of manufacture,
nominal current and voltage of the main circuit,
protection class as per GOST 14254 and mass of
the drive in Kkg.

1.4.2 All components and instruments of the
drive are marked with indication of reference
numbers in accordance with the electric circuit
diagram.

1.4.3 The drive bears labels with caution
symbols and signs that ensure safe operation and
explain how to use the drive.

1.5 Package

1.5.1 During transportation the drive doors are
locked with the keys included into the delivery
kit and have seals.

1.5.2 During transportation operational
documentation of the drive is packed into a
hermetic bag made of polyethylene film and
placed into the drive cabinet.

14 MapkupoBKa U IIOMOUPOBaHHUE

141 CY wumeer mnacmopTHYO TaOIUYKy C
MapKUPOBKOW TOBAPHOTO 3HAKa MPEANPUSATHS —
u3roroButensi, HauMmeHoBanust CVY, 3aBOJICKOTrO
HOMEpa, Mecilla U ToJa  HU3TOTOBJICHHUS,
HOMHUHAJBHOTO TOKAa M HANpsOKEHUS TJIaBHOM
merd, creneHu 3amutel nmo ['OCT 14254 wu
Mmaccel CY B KMjlorpaMmmax.

14.2 Bce  KOMIUIGKTYIOIIIME  DJJEMEHTHI U
anmapatel CY MapKupoBaHBI C yKa3aHHEM HX
MO3UILIMOHHBIX 0003HAUEHMII B COOTBETCTBHUH CO
CXEMOM DJIEKTPUYECKON ITPUHIUITAAIILHOM.

143 CY  wmapkupoBaHa  HakjJekamMu  C
MPEIYIPEKTAOIMUMA  3HAKAMU W HAJIHCIMH,
o0ecrieunBarOIMMU  0€30MaCHOCTh  TpyAa U
OTPKAIOMIMMU OCOOCHHOCTSIMH IKCILTyaTalliH
Cv.

15 YnakoBka

1.5.1 Isepu CVY Bo BpeMsi TpaHCIOPTHPOBAHHMS
3aKPLITBl HA KIKOYM, BXOIAIIME B KOMIUIEKT
IOCTaBKH, U OILIOMOUPOBAHBI.

1.5.2 Dkcrutyatanionsast  IOKYMEHTAIMsT  Ha
BpeMsl  TPAaHCIIOPTHPOBAHHWSA  YIaKOBaHa B
TepPMETUYHBIN NTAKET U3 MOJUITUICHOBOW INIEHKU
u ynoxkeHa B mkag CV.
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2 INTENDED USE

2.1 Operating constraints

2.1.1 The environment shall be inexplosive,
free from current-conducting dust and have type
Il atmosphere as per GOST 15150.

2.1.2 The unit has vertical operating position;
the slant from the vertical shall not exceed 5
degrees.

2.1.3 The drive must not be operated without
proper grounding and connection to the neutral
wire.

2.1.4 The drive shall be mounted on a special
foundation or pedestal.

2.2 Preparing the product to use

2.2.1 Safety measures when preparing the drive
to operation

2.2.1.1 During handling the drive, the
requirements of the handling marks on the
transportation package shall be followed.

2.2.1.2 All installation, dismounting and
operation works shall be performed according to
the applicable “Safety Standards for Users of
Electrical Installations” and ‘“Maintenance Rules

for Users of Electrical Installations” and
applicable departmental regulations.

Grounding and safety measures shall be
performed according to requirements of
applicable “Rules for Electrical Equipment
Installation”.

2.2.1.3 When performing works inside the unit,
the following safety measures must be observed:

- de-energize the leading-in cables;

2 HCHOJBb30OBAHHUE 11O
HA3ZHAYEHMIO

2.1 DxcmuryaTaliMoOHHbIE OTPAHUYEHUS

2.1.1 Oxpyxaromass cpena  J0KHA  OBITh
HEB3PBIBOOIIACHOM, HE HACBILLIEHHOMN
TOKOITPOBOIAIIEH MBUTHIO ¢ aTMocdepoit tuma |l
o 'OCT 15150.

2.1.2 PaGouee TmOJNIOXKEHUE  YCTpOWMCTBA  —
BEPTHKAIBHOE; HAKJIOH HE JOJDKCH MPEBHIIATh 5
IpajiycoB OT BEPTUKAIIH.

2.1.3 He nomyckaercs okcmyatamus CY 6e3
3a3eMJICHHS U 3aHYJICHUSI.

2.1.4 CY nojuiexuT yCTaHOBKE Ha CIelUaIbHO
MOITOTOBJICHHYIO TUTOIIAJIKY WJIA TTOCTAMEHT.
2.2 TloaroroBKa K MCIOJHb30BAHUIO

2.2.1 Meps! 6ezonacHoCcTH Tipu TOAT0TOBKE CY

2211 Ilpm  npoBemeHUH  IMOTPY30YHO-
pasrpyzounbix  pabor CY  HeoOXxoaumo
BBITTOJTHATh TpeOoBaHUS MapKHPOBKH

TPAHCIIOPTHOM Taphl.

2.2.1.2 Bce paboThl 1O MOHTaXy, JEMOHTaXY,
DKCIUTyaTalluM  JOJDKHBI  BBIIIOJIHATBCS B
cooTBeTcTBUM € AercTByrommumu «lIpaBriiamu
TEXHUKH O€30MacHOCTH TpU  HKCIUTyaTallH
JIIEKTPOYCTaHOBOK noTpeduTenein» "
«IIpaBUIaAMH TEXHUYECKON JKCILTyaTaluu
JJIEKTPOYCTAaHOBOK ~MOTpeOuTeNneil», a TaKxke
JEHUCTBYIOIUMHU BEJJOMCTBEHHBIMU
MHCTPYKLHUSMHU.

3a3emJieHHE M 3alUTHBIE Mephl 0e30MacHOCTH
JOJIKHBI ~ BBIIIOJIHATBCA B COOTBETCTBUU  C
TpeOOBaHUAMHU JEeWCTBYIOLINX «[IpaBun
YCTPOMCTBA 3TEKTPOYCTAHOBOK.

2.2.1.3 Ilpu BbIMONHEHUH pabOT BHYTPHU
YCTpOMCTBA HE00XOAMMO BBINOJIHUTh
CIIEAYIOIIMEe MEpPONpUATHS 1O 0e30MacHOCTH
pabor:

- CHATH HAIIPSKCHUC C IMMOABOAAIINX
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- check that there is no voltage across
the leading-in cables and apply
grounding to them;

- place warning posters.

2.2.1.4 When installed in the place, the drive
shall be grounded by a steel grounding conductor
with cross section not less than 75 mm?. The
grounding conductor shall be connected to the
drive’s terminal for external protective
conductor; the connection shall be a bolted or
welded joint. The joint shall be protected against

corrosion.

SWITCH IS IN OFF STATE,
VOLTAGE REMAINS ACCROSS

THE XT1, XT2, AND XT3 TERMINALS, AS

WELL AS ACROSS TERMINALS OF THE Q1,

SF1, AND SF2 SWITCHES.

ATTENTION! WHEN THE Q1

2.2.2 Preparation to drive adjustment and
checking

2.2.2.1 Unpack the drive.

2.2.2.2 Check how the components, conductors
and contact joints of the main circuit are fixed
and tight when necessary.

2.2.2.3 Assemble the workbench according to
Annex D. The equipment necessary for the

KaOeJIe;

MIPOBEPHUTH OTCYTCTBHUE HAIPSIKESHUS
Ha  OOABOMAMIMX  Kabemax |
HaAJIO0XKHUTh Ha HUX 3a3EMJICHHE;

- BBIBCCHUTH
IIJIaKaThI.

MIpENYNPEIUTEIbHbIE

2.2.1.4 Ycranosnennywo Ha mecte CY 3a3eMiInTh
CTaJIbHBIM 3a3eMJISFOILIUM MPOBOJIHUKOM
ceyenreM He MeHee 75 MM2.  3azeMIISIONIMi
MPOBOJIHUK MPUCOEAUHUTH K KJIEMME BHEIIHETO
3alIUTHOTO TMPOBOJHUKA, COEAMHEHHUE JIOJKHO
ObITb OONTOBBIM WJIM BBIMOJHEHO CBApPKOM.
HeoOxonumo obecneuuTh 3alIUTy COCAMHEHUS

OT KOPPO3HH.

BHUMAHHUE! [Ipn OTKJIIOUEHHOM
BeIKTIOYarene Q1 ocraroTcs Mmoja HaNpsSKCHHEM

kaemMmbel XT1, XT2, XT3, a Takxke KJIECMMEI
BeIktouareneii Q1, SF1, SF2.

2.2.2 Tlopsimok TMOATOTOBKM K HACTPOWKE U
nposepke CY

2.2.2.1 PacnakoBars CVY.

2.2.2.2 TIpoBepuThb U npu
HEOOXOIMMOCTH MOATSAHYTh KpEIUICHUE
COCTaBHBIX YaCTEH, MPOBOJJHUKOB U KOHTAKTHBIX
COCJIMHEHUH TTIaBHOM IEIH.

2.2.2.3 CobOpatp pabouee MECTO COTIIAaCHO
npuioxenuto I'. OGopynoBaHue, HEOOX0IUMOE

testing is listed in Table 2.1. JUIL  TIPOBENICHUS TPOBEPKH, TPUBEICHO B
tabmuue 2.1.
Table 2.1 / Tabnwuma 2.1
Name/HanmeHoBaHue Type or class / Tun nim Note/Ilpumeuanue
KJ1acce
2 2

Power cable 3x1(3mm + 1x6mm?/ KI3*10+1%6

CunoBoii kabenpb

Electric motor / AP 132M — 4 10-20 kW power / MorHOCTb

DIIEeKTPOABUTATETH

10 -20 kBt

Resistor 2W 100 K J /

Pesucrop C2-33H-2BT1-
100xkOM£5%

0XO0.467.093 TY
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Name/HanmeHoBanue Type or class / Tun wim Note/IIlpumeuanue
KJacc
Megohmmeter / MeraommeTp M1002/4
Clamp meter / TokoBbIe Kiemu DT266, class 2.0/knacc 2,0 UNI-T

2.2.2.4Put the Q1 and SF5 CONTROLLER
switches in the ON position, the terminal screen
shall display the logo of IRZ. Then a page with
the main parameters of the drive state will appear
on the screen. If the operator’s panel door is
open, the lighting of the operator’s panel shall
turn on.

2.2.3 Configuring settings (control points) of
the drive with the help of the terminal

2.2.3.1 The main menu of the terminal includes
several items as follows:

MAIN REAL-TIME PARAMETERS

- INPUT VOLTAGE PARAMETERS

- MOTOR CONTROL POINTS AND
PROTECTION FUNCTIONS

- DHS CONTROL POINTS AND
PROTECTION FUNCTIONS

- INVERTER SETTINGS

- TECHNOLOGICAL SETTINGS

- SETTINGS OF ADDITIONAL
ANALOG INPUTS

- SETTINGS OF ADDITIONAL
DIGITAL INPUTS

- NOTEBOOK

- POWER ENERGY
- ADDITIONAL SETTINGS

- PASSWORD SETTING
- DATE AND TIME

- EVENT ARCHIVE

- DIAGNOSTICS

- SERVICE MENU

In this and other menu, to go from one menu item
to another one should use the buttons “A” and
“V¥”, each item can be selected using the ENTER
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2.2.2.4 YcranoButh BbIKIOYaTenn Ql wu
SF5 KOHTPOJUJIEP B monoxenue BKIJI, Ha
WHJMKATOPE TEPMHHANA JOJKEH BBICBETUTHCS
norotunn  «MP3». 3atrem Ha  HWHAUKATOD
BBIBOJIUTCS CTpaHuIa c OCHOBHBIMH
napamerpamu, oroOpaxarmumu coctosiaue CY.
IIpy OTKpBITOM JBEpUM NaHENIM oOlepaTopa
JOJDKHO — BKJIFOYHUTBCS  OCBEUICHHWE  IaHENU
oreparopa.

2.2.3 Hactpoiika ycraBok CVY yepe3 TepMUHaI

2.2.3.1 I'naBHOE MEHIO
COCTOWT M3 HECKOJIBKUX ITYHKTOB:

- "OCHOBHBIE
TTAPAMETPBI";
- "ITAPAMETPEI
HATIPSDKEHUA";
"YCTABKHU U 3AILUTHI TID]T";

TCpMHHAJIA

TEKVIIIUE

BXOJIHOT'O

"VCTABKU U 3AIIUTBI TMC";

- "HACTPOWKMU ITY";

- "TEXHOJIOTUYECKWE

HACTPOMKU";

"HACTPOMKA JIOII.AHAJIOI' OBBIX

BXOJIOB";

"HACTPOMKA

BXOJIOB";

- "3ATIMCHAS KHUXKA":

- "3JIEKTPOSHEPTUS";

- "JIOTIOJIHUTEJILHBIE
HACTPOVKU";

- "VCTAHOBKA ITAPOJIEN";

- "JIATA U BPEMJI";

- "APXUB COBBITUI";

- "IUATHOCTHUKA";

- "CEPBUCHOE MEHIO".

JIOTLITM®POBBIX

[Tepebop TYHKTOB MEHIO 3JeCb U jajee
npou3BoauTcss kHomkamu "A" u "V"  BBIOOp
KOHKpETHOro ImyHKTa — KHonkod "BBOJL",
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button, and the exit from the items can be BbIXOQ W3 TeKyIIero MyHKTa MEHIO — KHOIKOM

performed using the ESC button.

"OTM".

Structure of the menu and drive control points Crpykrypa MmeHro u Tabauma ycraBok CY B
summary table are provided in Annex B. 0011eM BUIe IPUBEICHA B IPHIOKECHUH b.

2.2.3.2 As indicated in Table 2.2, the terminal 2.2.3.2 Pabota ¢ TEPMHHAJIOM H €ro
can be operated and configured on four access HacTpoiika BO3MOXHAa Ha 4YETHIPEX YPOBHSIX

levels.

JIOCTYIIA COTJIACHO JIAaHHBIM Ta0JHIIBI 2.2.

Table 2.2 — List of security profiles with allowed actions/

Tabmuna 2.2 — [lepeyens npoduielt 6e301acHOCTH C YKa3aHUEM NEPEUHs pa3pelIeHHBIX 1eHCTBUNA

Access level / Yposens goctymna
Allowed actions / ELECTRICI | WORKS | ADMINISTR
PaspereHnbIe AeiicTRIS OPERATOR/ AN/ FOREM ATOR/
OIIEPATOP OJIEKTPO- AN/ AJIMUHUC-
MOHTEP | MACTEP | TPATOP
Profile access password / No password /
159 410 *

[Tapons noctyna Kk npoduito bes nmapons
Control points (settings)
review** / + + + +
[TpocmoTp ycTaBoK™™*
Control points change** /

- + + +
W3MmeHeHne ycTaBok™™
SERVICE MENU contents
review /

- - + +
IIpocMmoTp comepKUMOTO pasnena
"CEPBUCHOE MEHIO"
Full access to SERVICE MENU /
Ilonublii  fmOCTYm K  paszaeny - ) } +
"CEPBUCHOE MEHIO"
Reset of history and statistics
counters /

- - + +
COpoc HUCTOpPUHM W CUYETUYUKOB
CTAaTUCTUKU
Change of password for the
ELECTRICIAN profile /

- + + +
CmeHa maponst Joctyma Ams
npoduns "IJIEKTPOMOHTEP"
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Access level / Yposens pocrymna
Allowed actions / ELECTRICI | WORKS | ADMINISTR
PaspermeH b NeHCTRAS OPERATOR / AN/ FOREM ATOR /
OIIEPATOP DJIEKTPO- AN/ AJIMHWHUC-
MOHTEP | MACTEP | TPATOP
Change of password for the
WORKS FOREMAN profile /
- - + +
CwMmeHa mapojst  J0oCTyla  JJId
npodmis "MACTEP"
Change of password for the
ASMINISTRATOR profile /
- - - +
CMmeHa napoJjist  aocrymna  J4jist
npodwis "AIAMUHUCTPATOP"

* - only servicing specialists have password to the profile access / maposs noctyna k npoduto
HMEETCsI TOJIBKO Y CIIELIUAIMCTOB [0 CEPBUCHOMY OOCIIYKMBaHHUIO

** - except for the SERVICE MENU section / kpome paszaena "CEPBUCHOE MEHIO"

To distinguish between access rights, the
SECURITY page is used, which consists of the
following items:

“PASSWORD” - the line intended to
input the password for the desired profile
when it is necessary to change the current
access level

- “PROFILE” — the current security profile

- “PASSWORD CHANGE” - the menu
item intended to change access passwords

- “MAIN PROFILE” — the profile to which
the user is shifted automatically from any
current profile after 15 minutes of
inactivity. It is recommended to choose
ELECTRICIAN or WORKS FOREMAN
as the main profile to eliminate the
necessity to enter the password when the
control points have to be frequently
changed.

To enter a password, four digits have to be
changed one by one starting with the rightmost
digit indicated by the cursor. To change each
digit, the “A” (increase) and “V” (decrease)
buttons are used. The editing is performed in
active position indicated by flashing. Change of

Jnst pasrpaHuyeHus MpaB JOCTyIa UCTIOIb3YeTCs
CTpaHHUIla MEHIO "BE3OITACHOCTDbB",
COCTOSIIAsA U3 CIECIYIOUIMX TYHKTOB:

"TTAPOJIb" — cTpoka npenHa3HaueHa s
BBOJIa MapoJisi JKeJaeMoro npoduis B
clly4ae He0OXO/IMMOCTH CMEHBI TEKYIIETrO
YPOBHS IOCTYIA;

- "I[IPOOUIIB" -
0€30I1acCHOCTH,

- "CMEHA ITAPOJIA" — nyHKT MeHIo,
IIpEeIHA3HAYEHHBIA JUIsl CMEHBI MapoJiel
JOCTYIIA;

- "OCHOBHOH ITPO®UJIL" — mpoduis,
Ha KOTOPBIN MIPOUCXOUT
ABTOMAaTHUYECKOE "cOpacwiBanme"
TEKYIIEro IO0JIb30BaTeIsl MO HCTEYEHHUH
15 wMuHyr ero HeakTuBHOCTH. Jlid
WCKJIIOUEHUS TPOLEayphl BBOJAA MapoJis
IpU HEOOXOJAUMOCTH YaCTOr0 U3MEHEHUs
yCTaBOK PEKOMEHJyeTcss BbIOpaTh B
KayecTBE OCHOBHOTO Mpopmis mpoduiib
"SJIEKTPOMOHTEP" unu "MACTEP".

TEeKyIIMH Mpoduiib

BBon mapons moapasymeBaeT —MOpaspsaHOE
M3MEHEHHE YEeThIPEX3HAYHOTO MapoJIsl, HAUMHAsI C
KpaifHero MpaBOrO  pa3psiia, BBIIEICHHOTO
KypcopoM. J[isi M3MeHeHHsI 3HAYCHUs KaXKIOTO
HCIIONB3YIOTCS "A"

CHMBOJIa KHOIIKHN
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the active position is performed using the buttons
“4” and “P”. When password entering is
finished, the ENTER button shall be pressed. To
cancel the entered password and return to
viewing terminal settings categories, the user
should press the ESC button any moment during
entering the password.

It is also possible to access the PASSWORD
SETTING menu from any section of the drive
menu by pressing the F3 button.

2.2.3.3The menu item “REAL-TIME
PARAMETERS” allows viewing  main
parameters of the drive with the following online
information (parameters are explained in tables
2.3 and 2.4):

- actual status of the drive and modes of
operation of the frequency inverter (the
possible values are provided in table 2.5)

- cause of the latest start or stop of the
motor (the possible causes are listed in
table 2.6)

- motor operation mode (the possible
values are as follows: MANUAL, AUTO,
STOP)

- drive operation timer in the format as
follows: hours : minutes : seconds

- main and additional electrical parameters
of the drive

- downhole sensor system operation
parameters (list of parameters to be
shown depends on type of the applied
downhole sensor) and status (possible
values are listed in table 2.7)

- readings of energy meters and data on
their latest reset.

Motor load value is calculated by the following
formula:

coSQ * g, - 100%

MOT.LOAD = — )
lnom * COSPnom.

where
cosg — power factor;

Hv"
PenaktupoBanve INpPOU3BOAUTCS B AKTHUBHOU

(yBenmuueHue) u (YMEHBIIICHHE).

MO3UIIMM, BbIAENeHHONW  muranueMm. CmeHa
AKTUBHOM TMO3UIMU TPOU3BOJUTCS KHOIKAMU
"«4" u "P". [lo oxkoHuaHMH BBOAA NAPOJIs
HeoOXxoaumo HaxaTh kHomky "BBOJ". s
OTMEHBI BBOJIa IApOJII W BO3BpaTa B PEKHUM
MPOCMOTpPa KaTeropuid HACTPOCK TEpMHUHAIA
HEeoOXoauMO Ha J00OM 3Tare BBOAA IMAPOJIS

Haxarb kHonKy "OTM".

Bxox B wMmeHioo "YCTAHOBKA ITAPOJIEN"
BO3MOJKEH TaKxke u3 Jioboro pasaena menio CY
Ha)XXaTuem KHoOIku F3.

2.2.3.3 Ilynktr  MeHIO "TEKYIIUE
ITAPAMETPBHI" MO3BOJISIET MIPOCMOTPETH
ocHOBHbIE MapameTpsl CY B pexume peajlbHOro
BpeMeHHU (pacuin@poBKa apamMeTpoB MpUBEACHA
B Tabnuie 2.3 u B Tabnure 2.4):

- tekymee cocrossHue CY U pexuMbl

paboter ITY (BO3MOXXHBIE 3HAYCHHS
HpUBeNIeHbI B Ta0uIe 2.5);
- TOpUYMHA TIOCJIETHEero 3amycka JHubo

ocraHoBa [IDJ] (Bo3MOXHBIE HPUYUHBI
npuBeIeHbI B Tabmuie 2.6);

- pexum paboter  I13]]  (Bo3MOkHBIE
3HAYCHMUS "PYUH", "ABTOM",
"OCTAHOB");

- Taiimep pabotel cy B ¢opmare "dacel :
MUHYTHI : CEKYHIBI'";

- OCHOBHBIE u JIOTIOJTHUTEIIbHBIE
anekTpuyeckue napameTpsl CV;

- mapameTpel paboThl TeIeMETPUUYECKOU
cucTeMbl  (TepeueHb  OTOOpakaeMbIX
rapamMeTpoB B 3aBUCHUMOCTH OT THIA
npumensiemoir TMC) u cocrostane TMC
(BO3MOKHBIE 3HAa4YeHMs] NPHUBEIEHBI B
tabnurue 2.7);

- TIOKa3aHMs CYETUYUKOB BJIEKTPOIHEPTHH U
JaHHbIe 00 X MOocieTHeM OOHYJICHHH.

Benuuuna 3arpysku [19]] paccuntbhiBaercs
o ¢opmyre:
COSQ * Icpen - 100%

BATP.TI3J = — “cosp
HOM. HOM.

rac

cos@ — KO3 PUITUEHT MOIITHOCTH;
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, lgtip+ic . ia+ib+ic o

lgp. = —3 - Motor average current, lcpe,c[. = T - CpeJHUU TOK Haﬂ,

Inom. —Motor nominal current; iion. — HOMHHAIBHBIN TOK [1D]1;

COS@nom. —nOMinal power factor. COSQuow. — HOMHUHATBHBIA  KOI(POHUIIHEHT
MOILIHOCTH

Voltage imbalance is calculated by the following Tuc6anarc mHanpspKkeHui pacCYMTHIBAETCS 10
formula: dopmyie

max|Uq, — Upp| - 100% max|U,

_ pen.
Uo, ) Huc6.U = U

cpen.

.1 0
Uimb = Uy| 0%
where rae

_ Ugp + Upc + Ugc .
Uy = 3 -average voltage;

_ Uab + ch + Uac
pea. — 3

U, - CpeiHee 3HaUYeHHe HaNPsHKeHUs;

Uph — voltage between phases A and B, B and C, Ug — nanpsikenue mexay dasamu A u B, B u

Cand A C,CuA.
Currents imbalance is calculated by the following JTucGananc TOKOB  pacCUMTBIBAETCA IO
formula: dopmyre:
max|ly, — Ly - 100% max|I — 14| 100%
limb = | av : phl : Tluc6. | = cpea. ¢| ,
av Icpeg.
where rae
Ia + Ib + IC I
1, =——— —average current; Cpen.
av 3 g I +1,+]1,
= s - CpefHee 3HaYeHUE TOKa;

Iph — current of phase A, B or C. lo — Tok daser A, B win C.
Table 2.3 — Real-time parameters of the drive / Ta6muna 2.3 — Tekymue napamerpsr CY

Message on the Message on

drive’s the drive’s
indicator / indicator /
Coobmenne na | Description / Onucanue Coo0menne Description / Onucanue
HHAUKATOpE Ha
Ccy HHIMKATOpe
cy
Drive status Code of actual drive and | Start/stop Message about cause of drive start and
frequency inverter state cause stop
Coct.CY Kon Ttekymero cocrosuus | [Ipud.mycka/o | CooOmenne o mpuYnMHE 3amycka |
CY ull4 CTaH. octanoBa CY
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Message on the Message on
drive’s the drive’s
indicator / indicator /
CoofiuieHue Ha Description / Onucanue CoobimeHune Description / Onucanue
HHAMKATOpe HaA
Ccy HHAUKATOpe
cy
Mode of | Operation mode of the | Timer Countdown till activation of a
operation motor predetermined command
Pexum padotel | Pesxum pabotsr [13]] Taitmep OOpatHBIi  OTCYET  BpPEMEHH [0

cpabaThIBaHUS 3aTAaHHON KOMaH/IbI

la motor Motor A-phase current Uab out invert | Voltage at the frequency inverter output
between phases A and B
[a 191 Tox 191 dhazer A Uab Berx.mmu Hampsoxenue Ha Bbixome [IU wmexmy
thazamu A u B
Ib motor Motor B-phase current Ubc out invert | Voltage at the frequency inverter output
between phases B and C
Ib II5/Q Toxk IID/1 ha3er B Ubc BbIx.mu Hampspokenne Ha Bbhixoge I[TH wmexmy
thazamu B u C
Ic motor Motor C-phase current Uca out invert | Voltage at the frequency inverter output
between phases C and A
Ic [19/] Tox II9]] hazer C Uca BBIX.ITY Hampsoxenue Ha BbIXOge [IU mexmy
thazamu C u A
Rinsul Insulation resistance Fout Motor rotor rotation frequency
Rus ComnporusiieHne u3onsuuu | FBeIx Yacrota BpameHus poropa I[19]]
Rotation Motor rotation direction Backspin Motor rotor backspin rotation frequency
direction
Hampasi. Hanpasnenne  Bpamenus | Frypo0. Yacrora TypOMHHOTO BpaIIEHUs] POTOpPa
BpaIllCHUSA 91 91
Door Open/Closed door Imbalance U Voltage imbalance
Bepn OrtkpeiTas/3akpeitas asepb | JucoU JucOananc HanpsHKEHUS
Uain Input A-phase voltage Imbalance | Current imbalance
Ua Bx Bxonnoe Hamnpspkerue | JucOl JlucOamaHc Toka
¢dazer A
Ubin Input B-phase voltage Phase seq. Phase sequence
Ub Bx BxoaHoe HanpspkeHue | Yep. das Uepenosanue a3
¢a3er B
Ucin Input C-phase voltage Load Motor load value as percentage of the
preset nominal load
Uc Bx Bxonnoe Hanpspkenne | 3arp.l19]] Benuunna 3arpysku [19/] B mporeHTax
¢azer C OT 33J]aBa€MOW HOMHUHAJIbHON HAarpy3KH
lu invert A-phase current at the | Tmicrocontr* | Sirius-3 controller temperature
inverter output
lu ITY Tok ¢dazer A va Beixoge [T4 | TkoHT* Temmepatypa konTposiepa Cupuyc-3
Iv invert B-phase current at the | Udc Voltage in the DC circuit of the inverter

inverter output
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Message on the Message on
drive’s the drive’s
indicator / indicator /
Coobmenne na | Description / Onucanne Coobumenue Description / Onucanue
HHIUKATOpe HA
Ccy HHAUKATOpe
cy
v T4 Tok aser B ma Berxome 1T | Udc Hanpsoxenue B 11enu moCcTOSHHOTO TOKa
114
Iw invert C-phase current at the | Uab transf Voltage between A and B phases at the
inverter output Motor output
lw ITH Tok aser C Ha Beixome [TY | Uab tmma Hanpsioxenue Ha Boixone TMITH mexay
thazamu A u B
COS(f) Power factor Ubc transf Voltage between B and C phases at the
step-up transformer output
COS(f) Koaddumuent momuocta | Ubc MmH Hanpsoxenue Ha Berxone TMITH mexny
(hazamu B u C
Pact Active power Uca transf Voltage between A and C phases at the
step-up transformer output
Pakt AKTHBHAag MOIITHOCTE Uca tMH Hanpsoxenue Ha Beixoge TMITH mexmy
thazamu A C
Tigbt Inverter radiator | Uinvert/transf | Average voltage at the inverter output/
temperature Average Vvoltage at the step-up
transformer output
Tigbt Temmeparypa  pamuaropa | Uma/tmoH CpenHee HampspkeHHe Ha Bbixoge ITY/
ma CpenHee HampsDKCHHE Ha  BBIXOJE
TMIIH
* — for drives with the Sirius-3 controller/ mis CY ¢ KCY Cupuyc-3

Table 2.4 — Real-time parameters of the downhole sensor system / Tabnuma 2.4 — Tekymue

napamerpsl TMC

Message on the drive’s
indicator /

Description / Onucanue

Message on the
drive’s indicator /

Description /

Coolmenue Ha Coo0umenue Ha Onmucanue
uHaukarope CY unaukarope CY
Codes of actual downhole No. of instrument No. of the
DHS status counted from the | .
sensor status instrument
wellhead, 1-6
Komger Tekymero cocrostHusa | No mpu6.0T  ycThA
Coctossaue TMC TMC ckBaK. 1-6 Homep mpubopa
ESP intake pressure ESP intake pressure Ser. No. Serial number
JaBm.Ha mpueme D11H JaBnenune Ha mpueme D1IH 3aB.Ne S EL
HOMEp
Motor oil temperature Motor oil temperature Type Instrument type
Temmep.macma [19]] Temmeparypa macia [19]] Tun Tum nmpubdopa
Motor winding temperature | Motor winding temperature Pin Intake pressure
Temnep.oomotku [1]] Temnepatypa oomotku [13]] Pcpen JaBneHue cpenbl
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Message on the drive’s Message on the
indicator / . drive’s indicator / Description /
Description / Onucanue
Coobuienne Ha Coobuienne Ha Onucanne
uHaukatope CY uHaukatope CY
ESP intake temperature !:de temperature at the ESP Tin Intake
intake temperature
Temmneparypa KUIKOCTH Ha Temneparypa
Temmnep.na Bx.O11H sxoze DIIH Tcpenpt CpemI
Vibration - X/Y/Z Vibration along X/Y/Z axis Flowratel Flow rate
Bubp.X/Y/Z Bubpanust no ocsim X/Y/Z Pacxonl Pacxon

Counter of downhole sensor
Frame Flowrate2 Flow rate
system responses

Kanp CueTtunk orBeToB 0T TMC Pacxon2 Pacxon

Frame type Frame type Humidity Humidity value
3HaueHue

Tun kagpa Tun kagpa BiaxH. BIAKHOCTH

Table 2.5 — Drive and frequency inverter actual status codes / Tabnuma 2.5 — Koasl Tekyiero
cocrostaus CY u T4

Message on the drive
indicator / Coo6uenue Status description/ Onucanue cocToOsTHUS
Ha uHaukarope CY

The motor has been started and is now operating; the rotor catch mode may

RUNNING be active

PABOTA [13/] 3amymieH u paboTaeT, BO3MOXKHO aKTHBEH PEKMM IOJAXBaTa poTopa
115/

PUSH The motor is running, the PUSH mode is active

TOJHOK I19/] paboraeT, aktuBeH pexum « TOJTHOK»

ROCKING The motor is running, the ROCKING mode is active

PACKAYKA I3 1 paboraet, aktrBeH pesxkum «PACKAUYKA»

SYNCHRONIZATION The motor is running, the frequency synchronization mode is active

CHUHXPOH. [13/1 paboTaeTt, aKTHBEH PEKUM CHHXPOHHU3AINHN YaCTOTHI

PID The motor is running, the PID-regulation mode is active

nna I3 /1 paboraet, aktuBeH pexxkuM «I 1M I-peryaupoBaHus

JOGGLE The motor is running, the JOGGLE deposits removal mode is active

BCTPAX. II3]1 padoraer, aktuBeH pexkum «BCTPAXMBAHUE»

F SMOOTH CHANGE The motor is running, the mode of frequency change by software is active

[UTAB.U3M.F [13/] paboTaeT, akTUBEH PEKUM MPOrPAMMHOTO U3MEHEHHSI YaCTOTBI
Un SEARCH The motor is running, the voltage optimization mode is active
[NOUCK Un [I3/1 paboTaeTr, aKTUBEH PEKUM ONTUMHU3ALNN HANIPSKSHHUS

I LIMIT The motor is running, the current limiting mode is active

OI'PAH. I II9]1 paboTaeT, akTUBEH PEKUM OTPaHUICHHUS TOKA

T LIMIT The motor is running, the temperature limiting mode is active
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Ha uHaAnKatope CY

Message on the drive
indicator / Coo0ienue

Status description/ Onucanue cocTostHusI

OI'PAH. T [I3/1 paGoTaet, akTHBEH PEKUM OTPaHUYCHUS TEMIIEPaTyphI
STOP The motor has been stopped
CTOII I13]1 ocTanoBICH
The motor has been stopped and time is being counted till the start (at
WAIT operation with the timer in automatic mode or when time till automatic restart
after tripping is counted) or time is counted to the start after power supply
[I9]] ocraHOBIIGH W HWACT OTCUET BPEMEHM 10 3amycka (mpu paboTe Imo
OXUIAHUE TailMepy B aBTOMAaTHYECKOM peXHMe paboThl, TMO0 MO MPUYMHE OTCYETa

AIIB mocire ocTaHOBa MO CpabATHIBAHUIO 3aIUTHI) WIIH OTCYET BPEMEHH 10
3aIycKa MOoCJIe MOAaYk MATAHUS

START IS BLOCKED

The motor has been stopped, start is blocked either according to a setting or
after a remote stop command

I13]] ocraHOBIICH, JEUCTBYET PEXKUM OJIOKHPOBKH 3aIlyCKa MO YCTaBKe JIHOO

BJIOK.ITYCKA
II0CJIC KOMAaHAbI AUCTAHITUOHHOI'O OCTaHOBA
MANY The motor has been stopped, start is blocked due to achieving the limit
AUTORESTARTS number of automatic restarts ,
BLOCKING
BJIOK.MHOT'O AIIB [I3/1 ocraHoBiEH, ACUCTBYET pPEXHM OJOKMPOBKH 3allycKa IO MPUIHHE

IOCTHIKEHHI MaKCcUManbHOro Koixuuectsa AIIB

Table 2.6 — List of messages on causes of drive starts and stops / Tabauma 2.6 — IlepeucHb

cooOlIeHnit 0 MpUYMHAX 3amycka u ocraHoBa CY

Status designation/ O6o3nauenue

Event type / Tun coobITHs

COCTOSIHUA
STOP The motor has been stopped
CTOIT [I9]1 oTkmroueH
. The motor has been stopped due to decrease of insulation resistance

Rinsul STOP ; . . .
below the control point or failure of the Rinsul control circuit

CTOII Ru3 [19]] oTkII0YEeH MO NPUYMHE CHIDKEHUS COMPOTHBIICHUS W30JISIIUN
HWKC 3HAUCHUA YCTABKH UM HCUCTIPABHOCTH LIS KOHTPOJIA RI/IS

Uab<NORM The motor has been stopped dug to decrease of Uab below the
normal value set by the control point

Uab<HOPMBI 91 OTKnloquuno l'[pI/ILII:IHe cHmwkeHus Hanpspkenust Uab Hmke
HOPMEI, 3aJTaHHOW YCTaBKOH

Ubc<NORM The motor has been stopped dug to decrease of Ubc below the
normal value set by the control point

Ubc<HOPMBI 91 OTKnloquuno l'[pI/ILII:IHe cHmwkeHus HanpspkeHust Ubc Huke
HOPMEI, 3aJTaHHOU YCTaBKOH

Uca< NORM The motor has been stopped dug to decrease of Uca below the
normal value set by the control point

Uca<HOPMBI H3ﬂ OTKJ'IIO‘{GH“HO HpI/ILII:IHe CHWIKCHHS HAIIPSIKCHUA Uca amxe
HOPMEI, 3aJIaHHOU YCTABKOH

Uab>NORM The motor has been stopped due to increase of Uab above the

normal value set by the control point
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Status designation/ O6o3Hauenue

Event type / Tum codbITus

COCTOAHUSA

Uab>HOPMI>I HSI[ OTKJIFOUCH E[O l'IpI/I‘-II/Ier MOBBIIICHUS HAIPSAKCHUA Uab BBIIIC
HOPMBI, 3aITaHHOU YCTaBKOH

Ubc> NORM The motor has been stopped du_e to increase of Ubc above the
normal value set by the control point

Ubc>HOPMBI II9]1 oTkroueH PO npntmfle MOBEIIIEHHs Hanpsukenns Ubc Beime
HOPMBI, 3aITaHHOU YCTaBKOH

Uca> NORM The motor has been stopped du_e to increase of Uca above the
normal value set by the control point

Uca>HOPMBI II9]1 oTkiIrOYEH MO MPWYHHE MOBBIMICHUs HampshxeHus Uca BeImie

HOPMBI, 3aJJaHHOU YCTaBKOH

Uab-Ubc IMBALANCE
JUCBAJIAHC Uab-Ubc

The motor has been stopped due to imbalance of Uab-Ubc voltage

I15]] oTkir0YeH 1Mo mpuyKHe qucbananca Hanpspkerus Uab-Ubc

Uab-Uca IMBALANCE
JIMCBAJIAHC Uab-Uca

The motor has been stopped due to imbalance of Uab-Uca voltage

I13 /T oTkITIOYEH TI0 MpUUHHE ArcOatanca Hanpspkenns Uab-Uca

Ubc-Uca IMBALANCE
JIMCBAJIAHC Ubc-Uca

The motor has been stopped due to imbalance of Ubc-Uca voltage

I15]] oTkIIOYEH MO pHyKHE qrcOatanca Hanpspkenus Ubc-Uca

UNDERLOAD The motor has been stopped due to low current load
HEJAOI'PY3 [19]] oTKiIIOYEH O IPUYKUHE HEOTPY3a IO TOKY
OVERLOAD The motor has been stopped due to high current
INHEPETPVY3 I13/] oTkII0YEH O MPUYMHE NEPETPY3a IO TOKY

la-1b IMBALANCE
JIUCBAJIAHC la-1b

The motor has been stopped due to imbalance of la-1b current

[15]] oTkir04YeH Mo npuyKHe qucbananca Toka la-1b

la-lc IMBALANCE
JUCBAJIAHC la-Ic

The motor has been stopped due to imbalance of la-Ic current

I3 /1 oTkiItOUeH Mo npuyMHE AncOazanca Toka la-Ic

Ib-lc IMBALANCE
JIMCBAJIAHC Ib-Ic

The motor has been stopped due to imbalance of Ib-Ic current

[15]] oTkiTrO4eH 1o nmpuyKHe qucbatanca Toka Ib-1c

LOAD FACTOR

The motor has been stopped due to decrease of motor load factor
below the control point value

[I3]1 oTkiIroueH Mo MPUYMHE CHIKEHHS KOd(pQHUIMEHTa 3arpy3Ku

KO3®.3ATPY3KU
I13/] av>ke 3Ha4YEHUs yCTaBKU
The motor has been stopped due to backspin rotation of motor rotor
BACKSPIN .
at a frequency above the control point value
TYPB.BPAIIIEHUE 19/ oTkmroueH 1o E[pPI‘iPIHe Hananm 00paTHOrO BpalIeHUS
poropa [I13/1 ¢ yacToToM, MPEBBIIAIONIEHN 3aJaHHYI0 YCTaBKY
The motor has been stopped because the cabinet door was open
DOOR IS OPEN (main compartment, compartments for input-output connections, or
transformer Y-point compartment)
OTKPBITA JIBEPb [13/] oTkirOYEH MO MPUYMHE OTKI;‘)'LITI/IH )IBe"pI/I mkada (0CHOBHOM
OTCEK, 0TCEKH BBOAA-BbIBOJIA, niu "0 TMITH")
PHASE SEQUENCE The motor has been stopped due to wrong phase sequence at drive’s

input terminals
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COCTOAHUA

Status designation/ O6o3nauenue

Event type / Tum codbITHs

YEPEJIOB.®A3

[I9]] oTkIIOYCH MO MPUYUHE HEMPABWILHOIO YepeoBaHUs (a3 Ha
BBOJHEIX KneMMax CY

FLOW LINE PRESSURE
TRANSDUCER
OKM

The motor has been stopped due to actuation of the high/low
pressure flow line transducer

[I9]] oTkiIrOYEeH MO MPUYHMHE CPaOATHIBAHUS AIEKTPOKOHTAKTHOTO
MaHOMETpPa HU3KOT0/BBICOKOTO JTaBIICHUS

STOP BUTTON

Manual stop of the motor by pressing the STOP button

YIAJIEH. ITYCK

KHOIIKA CTOII Pyunoit ocranos 113/ mpu Haxarnn kaHomku CTOII

START BUTTON Manual start of the motor by pressing the START button
KHOIIKA ITYCK Pyunoit myck I13/1 npu Haxatuu kHonku [TY CK

REMOTE STOP Remote stop of the motor (by a command of the SCADA-system)
YIAJIEH. CTOII Y nanennsiit ocraroB [19]] (o komanme or SCADA-crcTeMBb)
REMOTE START Remote start of the motor (by a command of the SCADA-system)

Y nanennsii 3amyck [19]] (mo komanae ot SCADA-cucTeMbI)

OFF

OTKIL

Manual stop of the motor by putting the mode switch into the OFF
position

Pydanoi#t octanoB IID]] mpu ycTaHOBKE NEpPEKIIOYATENSI PEKHUMOB
pabot B monoxenne OTKII

NO START CONFIRMATION

Confirmation of motor start is missing

HET ITIOATB.BKJIL. Her noarsepxnenus 3amycka [19]]
NO STOP CONFIRMATION Confirmation of motor stop is missing
HET ITIOATB.OTK. Her noareepxnenus o6 octaHose [13/]

START IS BLOCKED

Motor start was blocked when the predetermined number of restarts
was reached or when the predetermined number of manual starts
was reached

bnokupoBka mycka II3J] mnpu oTpaboTKEe YCTaHOBIEHHOTO

ABTOM. ITYCK

BJIOK.ITYCKA KOJIMYECTBA IIEPE3AIyCKOB WM IIPU MCUEPIAHUM JUMHUTA PYYHBIX
3aIyCKOB
AUTOSTART The motor has been automatically started by a time program

[I9]] 3amymeH aBTOMAaTWYeCKH TIPH paboTe IO BPEMEHHOW
IporpaMme

AUTOSTOP

ABTOM. CTOII

The motor has been automatically stopped by a time program

I3/ oTkmoueH aBTOMAaTHYECKHM MpH paboTe IO BPEMEHHOU
IporpaMme

AUTORESTART

ABT. IIEPE3AITYCK

Automatic restart of the motor after tripping

ABromarnyeckuil mnepesamyck IIDJ[ mocnme OTKIIOYEHHS IO
cpabaThIBaHUIO KAKOK-THOO 3aIIUThI

MOTOR
TEMPEERATURE

TEMII. OBM. I15 1

WINDING

Motor winding temperature is higher than allowed

TemnepaTtypa ooMoTku [13]] BbIiIe HOPMBI

MOTOR OIL TEMPERATURE

Motor oil temperature is higher than allowed
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Status designation/ O6o3Hauenue
COCTOAHUSA

Event type / Tum codbITus

TEMII. MACIJIA TID /]

Temnepatypa macna B [19/] Beime HOpMBL

MOTOR X VIBRATION

X-vibration in the place of motor installation is higher than allowed

BUBPAILIAA IID]1 X Bubpanus X B 30He moaBecku [19/] Bhillie HOPMBI

MOTOR Y VIBRATION Y-vibration in the place of motor installation is higher than allowed
BUBPALIAA TID/ Y Bubpanus Y B 30He moaBecku [13/] BEIIe HOpMBI

INTAKE PRESSURE ESP intake pressure is lower than allowed

BXOJIHOE JTABJIEHUE JlaBneHue miacToBoi xxuakoctu Ha Bxoae JLH Huxe HOpMBI
MOTOR OIL PRESSURE Motor oil pressure is lower than allowed

JABJIEHUE MACJIA T19]] Hasnenne macna B [19]] Hike HOPMBI

MISSING INVERTER I/F Frequency inverter interface unit fault

HET BCITY HewucnpaBHocTh 0110Ka conpspkenus ¢ [TH (BCITY)
CONTROLLER FAULT Main unit fault

ABAPUHS KOHTPOJUUIEPA HewncnpaBHOCTh OCHOBHOTO MOYIIS

MISSING COMMUNICATION

HET CBs3U

Communication between the terminal and other drive units is
missing

OTcyTCTBYET CBSI3b TEPMUHAJIA C OCTAIBHBIMH ycTpoiicTBamu CY

MISSING  COMMUNICATION
WITH INVERTER

HET CBA3U C T4

Motor cannot start because communication with the inverter
processor board via RS485 is missing

ITyck I19/] HEBO3MOXEH MO MPUYUHE OTCYTCTBHUS CBS3U C IUIATOU
mporeccopa [1Y mo uaTepdeticy RS485

INVERTER POWER LOSS

OBPLBIB ITUT. IT4

Motor cannot start due to loss of supply voltage in the IF processor
board

ITyck II9/] HEBO3MOXKEH MO MNPUYMHE OTCYTCTBUS HAINPSHKEHUS
MUTaHUsA Ha Iuiare npoueccopa [TH

INVERTER HEATING

Motor start is blocked while the drive is heating

OBOI'PEB IT4 [Tyck [19]] 3abmoxupoBan Ha Bpems mporpesa CY
CATCH PROBLEM Motor cannot start in the catch mode
OLINBKA ITOAXBATA [Tyck II9/] B pexxume caMomoaxBaTa HEBO3MOXKEH

AN.INPUT1>NORM

AH.BX.1 > HOPMbI

Signal at the analog input 1 is higher than the tolerance set by the
control point

CurHan Ha aHaJIOTOBOM BXoze | OoJblie JomycKa, 3aJaHHOrO
YCTaBKOMU

AN.INPUT1<NORM

AH.BX.1 < HOPMBI

Signal at the analog input 1 is lower than the tolerance set by the
control point

CurHan Ha aHaJIOTOBOM BXO7e | MeHBIE OIycKa, 3aJaHHOTO
yCTaBKOMU

AN.INPUT2>NORM

AH.BX.2 > HOPMBI

Signal at the analog input 2 is higher than the tolerance set by the
control point

CurHal Ha aHaJOrOBOM BXoze 2 OOJbIIE JOMyCKa, 33aJaHHOTO
yCTaBKOU

AN.INPUT2<NORM

Signal at the analog input 1 is lower than the tolerance set by the
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Status designation/ O6o3nauenue
COCTOSAHUSA

Event type / Tum codbITHs

AH.BX.2 < HOPMbI

control point

CurHajg Ha aHaJOTOBOM BXOJA€ 2 MEHBIIE JOMYCKa, 3aJaHHOTO
YCTaBKOU

The actual access level does not allow viewing / editing the selected

NO ACCESS parameter / control point

HET JOCTYIIA penaxtuposan seGpanma napaverp /yemoey
HIGH INVERTER RADIATOR Inverter radiator temperature exceeds the allowed value
TEMPERATURE

BBICOK.TEMII.PA/I.ITY Temmepatypa pamuatopa 1Y Bbire HOpMBI

SC TO GROUND Sum of motor currents is not zero

K3 HA 3EMJITO CyMMa TOKOB JBHUTATENSI HE paBHA HYIIIO

HIGH Udc Inverter DC circuit voltage exceeds the allowed value
BBICOKOE Udc Hampspkenue B menu noctossHHOTO Toka 114 BeITie HOpMBI
LOW Udc Inverter DC circuit voltage is lower than the allowed value
HU3KOE Udc Hanpsiokenue B nenu noctossHHOTO Toka [TY Huke HOpMBI

Udc CIRCUIT FAILURE
HEUCITPAB.IIETIb Udc

Inverter DC circuit fault

[ToBpexnenue nenu noCTossHHOTO Toka ITH

UNSTABLE Udc

HECTABMJIBHOCTH Udc

Inverter DC circuit voltage fluctuations are more than allowed

Konebanus HAIIpsKCHUA 1CNU IMOCTOSSHHOI'O TOKa IIY BemmIE
AO0IIyCTUMBIX

INVERTER OUTPUT SC

K3 HA BbBIX.ITY

Short circuit at the Inverter output or failure of the Inverter power
module

Kopotkoe 3ampikanne Ha Beixojge I[IY wnmm HeucnpaBHOCTH
cwitoBoro Moayis IT4

INVERTER OVERLOAD
[NEPET'PY3 T4

Inverter output current exceeds the allowed value

BrixonHoi Tok 1Y BeIlIe HOPMBL

INVERTER UNDERLOAD

HEJOI'PY3 IT4

Inverter load is much less than the nominal load (not related to
underload control points)

Harpyska I1Y 3HauuTenbHO HMKE HOMHHAIBHOW (HE CBS3aHO C
yCTaBKaMH HEIOTpy3a)

INVERTER TRIPPING (Code 7)
3ALLUATA T4 (Koz 7)

Inverter tripping due to motor overheating

3aH_II/ITHOC otkiroucHue 119 BCJICACTBUC IICPETPpEBa ABUTATCIIA

INVERTER TRIPPING (Code 8)

SAIIUTA Y (Kox 8)

Inverter tripping due to analog input circuit fault

3aH_II/ITHOC oTkimroueHue 114 BCJICACTBUC TMIOBPCKACHUA LCIIHU
AHaJIOroBOro Bxoaa

INVERTER TRIPPING (Code 10)

Inverter tripping due to encoder fault

SAIIUTA T4 (Kox 30) 3ammuTHOE oTKIOYeHHE [TY BCitemcTBrE MOBPEXKISHUS SHKOACPA
MISSING TEMPERATURE . ,

SENSOR Fault of the inverter’s internal temperature sensor
OTCYT.AJATY.TEMIL. [ToBpekneHre BHYTPEHHETO TaTynka Temmepatypsl [14
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TEMPERATURE SENSOR IS
UNAVAILABLE

Event type / Tum codbITus

The internal temperature sensor of the inverter is damaged

K3 JATY.TEMIL. KopoTkoe 3aMbikaHue Ha BBIXOJ€ AaT4HKa Temneparypsl 114
TEMPERATURE SENSOR SC Short circuit at the inverter’s temperature sensor output

LOW INVERTER RADIATOR | Inverter’s radiator temperature is lower than the allowed value (-
TEMPERATURE 10°C)

HU3KAS TEMILPAJL.ITY Temnepatypa paanatopa [14 mmxe momyctumoro 3HaueHus -10°C

INVERTER CURRENTS . .

IMBALANCE Asymmetrical load of the inverter

JAUCBAJIAHC TOKOB IT4 Hecummerpuunas narpyska [T4

INVERTER EXTERNAL ALARM | A signal of inverter external alarm is present

BHEII.ABAP.ITY JelicTByeT curHan BHEIIHEW HercnpaBHocTH 11U

HIGH INVERTER TORQUE The motor has been stopped due to too high load

BBICOK.MOMEHT IT4 OcraHoBKa ABUTATCIIA 1104 ACHUCTBUEM  CIIMIIKOM  BBICOKOH
Harpy3Ku

INVERTER RS485 TIMEOUT Time till inverter response to a RS485 signal has elapsed

[IpeBbimieHO BpeMmsi oxxkupaHus oTBera oT [[U Ha curHan mo
uHTepdeiicy RS485

Inverter output frequency exceeds the maximum value set by the
control point

TAUMAYT RS485 T4

Fout>Fmax

BI)IXOI[HaH gactota I[Y Beimle MakCHMaIbHO A0IIyCTUMOT'O

FBerx>Fmax o
3HAYCHUS, 33JAHHOTO yYCTABKOM

Table 2.7 — Downhole sensor system actual state codes / Tabnuma 2.7 — Kozsl TEKyIIero coCTOSHUSI
TMC

Message on the drive
indicator / Coo6menne Ha | State description / Onucanue cocTOSTHUS
uHaukarope CY

NORM

HOPMA Bce curaanst or TMC npuHIMAarOTCS B HOPMAIbHOM PEXHIME

MISSING
COMMUNICATION WITH | Communication with the downhole sensor surface unit is missing
I/F UNIT

HET CBJ3U C BCT Her cBs13u ¢ HazeMHbIM 0s10kOM TMC

MISSING .. .
COMMUNICATION WITH ggvr\?nmhg?é(;aetrzggr Se;\t/g(rasr;s trzfsscijr(])wnhole sensor and surface unit of the
DH SENSOR y g

HET CBA3U C BI1 Her cBs3u Hazemuoro 61oka TMC ¢ morpy>KHbIM OJIOKOM

It is possible to view real-time parameters of the IIpocmorp Ttekymux mnapamerpoB CVY  mpu
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drive from any menu section by pressing F2. Use
buttons "A" and "V" to navigate between
parameters.

It is possible to change several control points by
correcting the corresponding parameters in the
MAIN REAL-TIME PARAMETERS menu:

- when the Fout parameter in the main real-
time parameters menu is changed, the
VALUE OF MAINTAINED
PARAMETER control point (if inverter
output frequency was selected as the
maintained parameter) in the INVERTER
SETTINGS menu takes the actual value of
fout;

- when the actual values of voltage and
current (Ua, Ub, Uc, la, Ib, Ic) are
changed, the corresponding compensation
factors in the VOLTAGE
COMPENSATION FACTOR and
CURRENTS COMPENSATION
FACTOR sections are changed
proportionally.

To change an actual parameter, one should press
the ENTER button from the MAIN REAL-TIME
PARAMETERS menu, enter the password for the
second level upon the request and finally select
the necessary parameter using the “ A” (increase)
and “¥” (decrease) buttons.
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HaxOXXJICHUU B JIIOOOM pasziesie MEHIO BO3MOXKEH
HakatueM kHomku F2. Tlepebop mapamerpoB
npousBoAUTCA KHonkKamu "A"u"'V",

Ecte  BO3MOXKHOCTL  H3MCHEHHSA  3HAYCHUU
HEKOTOPBIX YCTaBOK nyTeM KOpPEKIUU
COOTBETCTBYIOIIUX IIapaMe€TpPOB M3 MEHIO

OCHOBHBIE TEKYIIMUE ITAPAMETPbI":

- TpU U3MEHEHUHU Mapamerpa FBBIX B MEHIO
TEKYLIUX apameTpoB yCTaBKa
"SHAY.ITIOJJAEP.ITAPAMETPA" (B
ciyyae BbIOOpaA MOAIEPKUBAEMBIM
rapaMeTpoM BbIXOJHON uacToThl 1Y) u3
merto "HACTPOMKU IT4" npuHMMaer
TeKylee 3HaueHue fBoIX;

- [pU U3MEHCHHWW TEKYIIUX 3HAYCHUI
nanpspkenus u toka (Ua, Ub, Uc, la, Ib,
Ic) MPOMOPIUOHAIILHO MEHSIIOTCS
3HAYEHUS COOTBETCTBYIOIIUX
KOX(P(PUIIMEHTOB KOPPEKIMH B pasfeiie
"KOD®®D.KOPP.HATIPSKEHUI" u
"KODDD . KOPP.TOKOB".

Jist W3MCHCHUS TEKYIETo napamerpa
HeoOxomumo, Haxomidck B MeHo "OCHOBHBIE
TEKYIIUE ITAPAMETPBI", HaxkaThb KHONKY
"BBO/I", BBecTH mocine 3ampoca mapoyib BTOPOro
ypoBHS U KHonkamu "A" (yBenuuenue) u "V"
(ymeHbIIIeHHE) BRIOpaTh HEOOXOAMMBIN MapameTp.



IRZ-500 Variable Speed Drive
Crannus ynpasinenus: 1IP3-500

Operation Manual
PykoBOACTBO 110 3KCILTYyaTallMu

2.2.3.4 The INPUT VOLTAGE PARAMETERS
page of the main menu allows viewing and editing
control points for input voltage and setting the
functions of protection against low and high
supply voltage and voltage imbalance. The control
points from this menu item with the ranges of
possible values are listed in Annex B.

2.2.3.5 The MOTOR CONTROL POINTS AND
PROTECTION FUNCTIONS page of the main
menu allows viewing and editing main control
points for drive operation and parameters of
protection against overload, underload, currents
imbalance, and insulation resistance decrease. The
control points from this menu item with the ranges
of possible values are listed in Annex B.

2.2.3.6 The DHS CONTROL POINTS AND
PROTECTION FUNCTIONS menu allows
viewing and editing control points for downhole
sensor system operation and protection functions
relating to ESP intake pressure, motor windings
temperature and vibrations level. The control
points from this menu item with the ranges of
possible values are listed in Annex B.

Possible values depending on the connected
downhole sensor type:

- “NO” — operation without a downhole
Sensor;

-“IRZ TMS 1” — the downhole sensor
produced by IRZ;

-“IRZ TMS 27 the high-accuracy
downhole sensor produced by IRZ;

- “ELEKTON TMSN-1” — the ELEKTON
downhole sensor (the TMSN-1 downhole sensor
unit);

- “ELEKTON TMSN-2” — the ELEKTON
downhole sensor (the TMSN-2 downhole sensor
unit);

- “ELEKTON TMSN-3” - the ELEKTON
downhole sensor (the TMSN-3 downhole sensor
unit);

-“BORETS SPT-1” - the BORETS
downhole sensor;
- “BORETS SPT-2” — the BORETS

downhole sensor;
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2.2.3.4 Ctpanuna TJIABHOTO MEHIO
"I[TAPAMETPHI BXO/IHOI'O HATIPSKEHU A"
MO3BOJIIET MPOCMOTPETh M  OTPEJAKTUPOBATH
YCTaBKM BXOJHOTO HANPSDKEHUS, W HACTPOWTH
3alUThl OT TOHWKEHHOTO U TIOBBIIIEHHOTO
HATPSDKEHUS MTUTAHUS u nucbamanca
HanpspbkeHui. [lepeyeHb ycTaBOK 1aHHOTO MMYHKTA
MEHIO M JMana3oH UX BO3MOXXHBIX 3HAUYCHUU
npuezaeH B [Ipunoxenun b.

2.2.3.5 Ctpanuna IJIaBHOTO MEHIO
"VCTABKU M 3AIIUTHI II9M" mno3BojseT
MPOCMOTPETh U OTPEJAKTUPOBATH OCHOBHBIE
ycraBku pabotel CY u mapaMmerpsl 3amluT OT
neperpysa, HeAorpysa, aucOamaHca  TOKOB,
CHIDKEHHUS CONPOTHUBJICHHUS HM30JsIuu. [lepedeHp
YCTaBOK JIAHHOTO NMYHKTa MEHIO M JIMAIla30H UX
BO3MOJKHBIX 3HAa4eHUH npuBeAcH B [Ipunoxxenuun
b.

2.2.3.6 Mento "YCTABKHN U 3AILMUTHI
™C" HO3BOJISIET IIPOCMOTPETH u
oTpenaktupoBarb ycraBku paborst TMC wu
3auUThl 10 JaBieHuto Ha npueme OIH, mo
Temmneparype ooOmotok u BuOpammu [ID]I.
[lepeyeHp ycTaBOK [aHHOTO TYHKTa MEHIO U
JIMara3oH UX BO3MOXKHBIX 3HAYEHWUH NpHBENIEH B
IIpunoxennn b.

Bosmoxkubie
TMC:

- “HET” — pa6ora 6e3 TMC;

3HAQYEHHs THUIA IIOJKIIOYEHHOM

- “NUP3 TMC 1” — TMC npouszBoactea UP3;
“UP3 TMC 2”7

npousBojicTBa 1P3;

BeIcOKOTOUHass TMC

“OJIEKTOH TMCH-1”
(morpyxHoit 6moxk TMCH-1);

TMC DnekroH

“OJIEKTOH TMCH-2”
(morpy»xHo# 610k TMCH-2);

TMC DnextoHn

- “OJIEKTOH TMCH-3”
(morpyxHoit 6moxk TMCH-3);

TMC DnekroH

- “bOPEL CIIT-1” — TMC BOPELJ;
- “bOPEL CIIT-2” — TMC BOPELJ;
- “CKA/I-2002-CKC” — TMC CKA/1-2002-CKC;
- “CKA1-2002B-CKC” — TMC CKA/I-2002B-
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- “SKAD-2002-SKS” - the SKAD-2002-
SKS downhole sensor;
- “SKAD-2002V-SKS”
2002V-SKS downhole sensor;
“SKAD-2002VM-SKS” — the SKAD-
2002V M-SKS downhole sensor;
“UNICONN” — UNICONN downhole
Sensor;
-“TT37-017-01” — Surgut;
- “NOVOMET BN-03” — the NOVOMET
downhole sensor;
- “PHOENIX PIC” - the PHOENIX PIC
downhole sensor;
- “PHOENIX ISU” — the PHOENIX ISU
downhole sensor.

- “IRZ TMS+ORD1/2/3/4/6” — the
downhole sensor produced by IRZ;
“ALMAZ standard accuracy” — the
Almaz downhole sensor;
- “ALMAZ high accuracy” — the Almaz
downhole sensor;
“ETALON”- the Etalon downhole

the SKAD-

Sensor;
“ORION” — the ORION downhole
Sensor;
“TRIOL TM-01” — the TRIOL downhole
Sensor;

- “IRZ TMS+RVK?” - the downhole sensor
produced by IRZ;

- “IRZ TMS+ORD4+SAKMAR” - the downhole
sensor produced by AO “IRZ”;

- “PH-Transfer” — downhole sensors of various
manufacturers which support the Transfer
protocol of data exchange between the downhole
sensor and downhole sensor system surface unit
and between the surface unit and drive’s
controller.

2.2.3.7 The INVERTER SETTINGS menu allows
viewing and editing control points for the
frequency inverter. The control points from this
menu item with the ranges of possible values are
listed in Annex B.

The MINIMUM FREQUENCY (Fmin) and
MAXIMUM FREQUENCY (Fmax) control
points define the variation limits of frequency
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CKG;

“CKAI-2002BM-CKC”
2002BM-CKC;

T™C CKAZI-

- “UNICONN” — TMC UNICONN;

- “TT37-017-01” — CYPI'VT;

- “HOBOMET BbH-03” — TMC HOBOMET;

- “PHOENIX PIC” — TMC PHOENIX PIC;

- “PHOENIX ISU” — TMC PHOENIX ISU.

T™™C

- “UP3  TMC+OPI1/2/3/4/6

npousBojacTea NP3;

- “AJIMA3 crangaptHoii TouHOoCcTH — TMC
AJIMAS3;

- “AJIMA3 mnoBeimeHHOW TouHOCTH — TMC

AJIMAS;

- “OTAJIOH” — TMC 3TAJIOH;

- “OPUOH” — TMC OPUOH;

- “TPAOJI TM-01” — TMC TPUOJI;

- “UP3 TMC+PBK” - TMC npousBoactsa UP3;
“UP3 TMCH+OPJ4+CAKMAP”

npousBojicTBa P3;

T™C

- “PH-Transfer” - TMC pa3HbIX IPOU3BOAMUTENEH,
NOJICP>KUBAIOIIME MPOTOKON oOmeHa ‘“Transfer”
MEXy TOTpyXHOM U HazemMHOU yacthio TMC u

MEX/1y Ha3eMHOU 4acThio U KoHTposuiepoM CVY.

2.2.3.7Menro  "HACTPOMKU  IIY"
IIO3BOJISICT HpOCMOTpeTB nu OTpejlaKTI/IPOBaTL
yCTaBKI/I pa6OTBI HaCTOTHOI'O npeoGpa30BaTeJ1$1.
[lepedyenb yCTaBOK JAHHOTO ITyYHKTa MEHIO H
AUara3oH X BO3MOXHBIX 3Ha‘-IeHI/II71 HpI/IBeILeH B
[Ipunoxennu b.

Verapku  "MUHUMAIJIBHAA  YACTOTA"
(Fmin) u "MAKCHUMAJIbHAS YACTOTA"
(Fmax) 3amaroT rpaHHIbI U3MCHCHHS BBIXOIHOMN
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inverter output frequency. Other control points in
the corresponding groups define the conditions of
actuation of protection functions relating to the
minimum and the maximum frequency of the
frequency inverter. A tripping by the maximum or
minimum  frequency protection function is
performed when actual frequency equals the
corresponding control point after the time
specified in this control point.

By changing the value of the ACCELERATION
RATE control point one can change the time of
increase of frequency inverter output frequency
from zero to the operation value at a start of the
motor. By changing the value of the
DECELERATION RATE control point one can
change the time of decrease of frequency inverter
output frequency from the operation value to zero
at a stop of the motor.

By selecting the “forward” or “reverse” value for
the ROTATION DIRECTION control point one
can change the direction of motor rotor rotation.

The MOTOR START MODE control point
defines the mode of motor’s start and operation.
The possible values of this control point are:
SMOOTH, SYNCHRONIZATION, PUSH, and
ROCKING; these values correspond to the motor
standard smooth start mode, motor start mode
with frequency synchronization, motor start in the
push start mode and motor start in the rocking
start mode.

The MOTOR ROTOR CATCH mode ensures
good start of the motor in case its initial speed is
not zero, including backspin rotation. Motor start
begins with definition of the motor rotor rotation
frequency with the subsequent supply of voltage
with the same direction and frequency. Then the
frequency is reduced to zero and the rotor is
brought to rotation again in the required direction.
During the catching the motor current does not
exceed its nominal value.

To go from one control point to another, use the
“A” and “V¥” buttons. To enter the control point
editing mode, press the ENTER button, to change
the values of the control points step-by-step — use
the “A” and “V” buttons, and to change the
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YaCTOThI IT4. OcranbHbIE YCTaBKHU
COOTBETCTBYIOIIMX TPYyNI  33Jal0T  yCJIOBUSA
(OYHKIIMOHUPOBAHUS 3aIIUT 110 MUHUMAJIBHOW H
makcuMainpbHOM  yactore IIY.  OrtkiroueHue
3alIUTON IT0 MaKCUMaJbHOW MM MHUHUMAaJbHOU
4acTOTE MPOUCXOIUT MPU PABEHCTBE TEKYIICH
YaCTOThl ~ COOTBETCTBYIOIIEM  yCTaBKe  4Yepe3
3aIaHHOE YCTaBKOW BpeMsl.

W3mensts 3nauenne ycrasku "TEMIT PASI'OHA",
MO>XHO H3MEHATh BpEMs HapacTaHUsl BbIXOJHOU
gactorel [IY ot Hyns mo pabodell 4acTOTHI BO
Bpemsi nycka [19]]. M3MeHsisi 3HaueHUE yCTaBKHU
"TEMII TOPMOJXXEHMS", MOXHO H3MEHSITH
BpeMsl CHMXKEHUs BbIXOAHOW wyactoTel I[IY ot
pabouell 4acTOTBl 7O HYyJS BO BpeMs OCTaHOBA
9 1.

3amaBas YCTaBKe "HAITPABJIEHUE
BPAIIEHUA"  3nauenue  "mpsmoe" — wim
"oOpaTHOE",  MOXXHO H3MECHATH HaIpaBJICHUE
BparnieHus: poropa [19/1.

VYcraka "PEXUM ITYCKA TI2/1" 3anaet pexxum
Mmycka U paboThl jABurarens. Bo3MokHbIE
sHauenns — "IJIABHBIN", "C CHWHXPOH.",
"TOJIYOK", "PACKAUYKA" cooTBercTBYyIOIINE
peXrMaM CTaHJApTHOTO IuIaBHOro 3amycka [13/1,
3anycka [ID]] B pexume ¢ CUHXpOHHU3AIUEH
yacToTsl, 3anycka I3/ B "tomukoBom" pexume,
3amycka [13/] B pexxume "packauku".

Pexum '"IIOAXBAT POTOPA IIDA" naer
BO3MOYKHOCTb OCYILECTBUTh KaYECTBEHHBIN ITYCK
121 B cnydae, ecnmu €ro HavyaibHasi CKOPOCTh
OTIMYAJIach OT HYJS, B TOM UHUCIE NPU HAIUYUH
TypOuHHOrO BpauieHus. 3anyck [19]] HaunHaercs
C OIIpENEIeHMs] YacTOThl BpaleHus poropa 113/1,
7 TIOCHEAYIOIEH IMOJAaYu HAIpPsDKEHUS TOTO XKe
HalpaBJICHUs W YacTOTBHl. 3aTe€M MPOUCXOIUT
CHW)KEHME 4YacTOTBl JI0 HyJIsd W JalbHEHIiee
MIOBTOPHOE packpyuuBaHue portopa I[I9][ B
Hy)kHOM HanpasieHuu. Tok II9J[ Bo Bpems
IoAxBaTa  HE  IPEBBINIACT  HOMHUHAJIBHOIO
3HA4YEHMS.

IlepeGop yCTaBOK OCYLIECTBISETCS KHOIMKAMH
"A" u "V" Bxom B pexuM peaaKTUPOBAHUS
ycTaBKM  mIpousBoguTcs  kHomko  "BBO/L",
[OLIAarOBO€ M3MEHEHUE 3HAYEHUH YCTaBOK —
kHonkamMu "A" um "V", cMeHa pegakTUpyemMoro
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edited digit position of a number — use the “<«”
and “P”buttons. When a control point value is
changed, it should be confirmed by pressing the
ENTER button once again; to exit the editing
mode without changing the control point, press
the ESC button.

2.2.3.8 The TECHNOLOGICAL SETTINGS item
of the menu consists of items that define settings
of the automatic intermittent operation mode of
the motor, as well as characteristics of additional
operation modes of the drive. The details of drive
operation in different modes are provided in
section 2.4, the control points for each mode with
possible values are listed in Annex B.

2.2.39The SETTINGS OF ADDITIONAL
ANALOG INPUTS menu includes control points
for measuring input signals at each of the two
analog inputs. The list of control points is the
same for each input. The ANALOG INPUT 1 (2)
SETTING control points define the measured
parameter and the unit of measurement according
to the following options:

- analog input (PTS);

- pressure (atm.);

- pressure (MPa);

- pressure (psi);

- pressure (bar);

- temperature (°C);

- temperature (°F);

- vibration (g);

- vibration (m/sec?);

- dynamic level (m);

- dynamic level (ft);

- fluid flow rate (m®/day);
- fluid flow rate (bbl/day).
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paspsna uncia — kHonkamu """ u "P". Tlocne
U3MCHCHUA 3HAYCHUA YCTaBKU Tpe6yeTcsI
MOJTBEPJUTh €0 MOBTOPHBIM HA)KATUEM KHOIIKH

"BBOJ", JUISL BBIXOJa u3 pexuma
penakTUpoBaHUs 0e3  M3MEHEHUs 3HauYCHHS
YCTaBKU HakaTh KHONKY "OTM".

2.2.3.8 IlyHKT MEHIO
"TEXHOJIOTMYECKHUE HACTPOUKN"

COCTOMT W3 IIYHKTOB, 3aJalOUIMX HACTPOUKHU
aBTOMATHYECKOTO TOBTOPHO-KPATKOBPEMEHHOT'O
pexuma padotsl [19]], a Takke XapaKTepUCTUKH
JOMOTHUTENBHBIX ~ pexkuMoB  paborer  CVY.
[Toapo6HOe onucanue ocobenHocrel padboTer CY
B pa3HbIX pEXHUMax MPUBEIEHO B pazuene 2.4,
MepeueHb YCTaBOK KaXIOT0 U3 PEKUMOB U

JIana3oH WX BO3MOXHBIX 3HAY€HUW — B
ITpunoxenun b.
2.2.3.9Menio "HACTPOWKU  JIOIL.

AHAJIOT'OBbBIX BXOJIOB" conepx’uT ycTaBKH
JUTSL U3MEPEHUs BXOJHOTO CHTHAJIA C KaXKJIOTO U3
JIBYX aHAJIOTOBBIX BXOJ0B. Habop HacTpoek s
KaXJIOro  BXOJa  OJWHAKOB.  YcTaBKu
"HACTPOMKA AH. BX 1(2)" ompenenstor
M3MEPSIEMBIN MapaMeTp U €AMHUIBI U3MEPEHUS U3
CJIeIYIOIUX BO3MOXHBIX BAPUAHTOB:

- aHaJIOTrOBBIH BXOJ (€11.);

- JaBJieHwHe (aTM.);

- nasnenue (Mlla);

- nasienwue (psi);

- nmasnenwue (0ap);

- temneparypa (°C);

- Temneparypa (°F);

- BuOpanus (g);

- BuOpamus (M/c?);

- JIMHAMUYECKUU ypOBEHb (M);
- JIMHaMU4YecKuil ypoBeHb ((yT);
- pacxon xuakocTu (M/cyT);

- pacxon xuakoctu (bbl/cyr).
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2.2.3.10 The SETTINGS OF
ADDITIONAL DIGITAL INPUTS menu
includes control points for operation with

additional digital inputs of the drive.

2.2.3.11 The NOTEBOOK control points
group contains the following information:

- characteristics of the oil field, cluster and
well

- parameters of the motor, ESP and step-up
transformer

- time of operation and number of motor starts
for different time periods

- number of motor stops caused by overload
and underload

- type, serial numbers, date of manufacture of
the drive and controller

- version, date of release and installation of
the drive controller and downhole sensor
system software

2.2.3.12 The POWER ENERGY control
points group includes readings of meters of active,
reactive and total energy consumed by the motor
and drive with the capability to reset the meters.

2.2.3.13 The ADDITIONAL SETTINGS
menu item allows setting the period for writing
into the drive history, adjusting the address,
protocol and speed of data exchange of the drive
in the network, and clearing the events archive of
the drive. This menu includes the main parameters
for calculation of the step-up transformer
secondary voltage and the achieved result.

2.2.3.14 For the correct calculation, the

following control points shall be defined:

“NOMINAL VOLTAGE” nominal

voltage of the frequency inverter

“NOMINAL  FREQUENCY” -
frequency of the frequency inverter

“MOTOR NOMINAL CURRENT” — nominal
current of the motor

output

nominal

o1

"HACTPOMKU
BXO/10B" COAEPKUT
C JOITOJIHUTCIIbHBIMHA

2.2.3.10 Mento
JOILIIUPPOBBIX
YCTaBKH Ui PabOTHI
udpossiMu Bxonamu CY.

2.2.3.11 TI'pymnma
"3AIIMCHAA KHNXKA"
CJICIYIONTYI0 HH(POPMAIIHIO:

HACTPOEK
COZICPIKHUT

- XApaKTCPHUCTHUKHU MCCTOPOXKIACHUA, KYCTa U
CKBa’>XHHBI,

- mapametpsl [19]1, SIIH u TMIIH;

- BpeMsa paboThl U KoinyecTBO IyckoB [1D]]
3a pa3Hble IPOMEXYTKH BPEMEHU,

- KOJHYECTBO OCTaHOBOB 91 o

IEPErpy3Ke, HCAOI'PY3KE,
- TuIl, 3aBOJACKHEC HOMCPA, JaTa U3IrOTOBJICHHA

CY u KoHTpoOILIEpA,;

- Bepcus, Jata BBIIyCKa |
IPOTrPaMMHOTO 00ECIICUCHUsI KOHTPOJLIEPOB
CY u TMC.

YCTAaHOBKH

2.2.3.12 T'pynmna HacTpOeK
"OJIEKTPOOHEPI'UA" conepkuT mnoka3zaHUs
CYETYHKOB aKTHBHOW, PEAaKTHUBHOM M IIOJIHOU
anekTposneprun, norpednennou 191 u CVY, ¢
BO3MOYKHOCTBIO cOpOCa CYETUHKOB.

2.2.3.13 [TynxT MEHIO
"NOITOJIHUTEJIbHBIE HACTPOMKH"
ITO3BOJISIET 33/1aBaTh IMEPUOJ 3AIIMCU B MCTOPHIO
pabotrel CVY, HacTpouTh ajpec, MHPOTOKOI U
ckopocth oOMena wuHbpopmanueir CY B certw,
BBIIOJIHUTh OYHMCTKY apxuBa coObiThii CY. B
9TOM K€ MEHIO ITPUBEJICHBI OCHOBHBIE ITapaMeTPhI
Ui pacyera HanpsbkeHus ornaiku TMIIH u
MTOJIyYEHHBIN pe3ysbTarT.

2.2.3.14 Jlns  mpaBWIbHOTO  pacuéra
HEOOXOMMO BBECTH CIIETyIONINE YCTABKH:

«HOMHWHAJIBHOE HAIIPSKEHUE»
(HOMHHATBHOE BBIXO/IHOE Hampspkenue [14);

«HOMUMNHAJIBHA S HACTOTA» U(HOMI/IHaJ'IBHa}I
gactora [14); «<HOMHWHAJIBHBIM TOK TI3/»
(HomuHaNbHBINA TOK [1D]1);

«HOMMHH. TOK CVY» (HOMHUHAIBHBIA TOK
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“DRIVE NOMINAL CURRENT” -
current of the drive main circuit

“CABLE LENGTH”
“CABLE CROSS SECTION”

“FORMATION FLUID TEMPERATURE” -
temperature of formation fluid

nominal

When the calculation is complete, it is necessary
to set in the step-up transformer a tap close to the
calculated value and assign the actual tap value in
the TRANSFORMER SECONDARY VOLTAGE
control point.

2.2.3.15 The DATE AND TIME page of the
menu allows editing the current date and time.
After this setting is selected, the screen displays
the current time in the format as follows: “hours :
minutes : seconds day.month.year day of week”.
To enter the editing mode, press the ENTER
button. For step-by-step changing the values, use
the “A” and “V” buttons, the edited digit
position will be flashing; the change between the
digit positions is performed by the “<«” and “»”
buttons. To fix the time and date after editing,
press the ENTER button, to cancel the editing,
press the ESC button.

2.2.3.16 The EVENT ARCHIVE item of
the main menu allows viewing data on power
supplies & cutoffs and motor starts & stops with
time, date and actual parameters of the drive as of
the moment of each event.

2.2.3.17 The following information can be
kept in the controller’s history:

- information on at least 200 latest starts, stops,
and power cutoffs

- information on at least 200 latest changes of
controller control points

- current charts for the 100 latest ESP starts

- at least 75,000 records of actual parameters as
follows:

- drive state (run, stop, active protection
functions)

- measured drive input voltage - AB, BC,
CA
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rnagHoM nenu CY);
«JJJIMHA KABEJIS»;
«CEYEHUME KABEJIS»;

«TEMITIEPATYPA [IACT.
(Temmeparypa 1miIacToBON KUIKOCTH).

KUK »

[Tocne pacuéra HEOOXOAMMO YCTAaHOBUTH Ha
TMIIH 6nmu3kyto K pacu€THON OTHAiKy M 3a1aThb
ycraBke «HATTPSDKEHUE OTITAMKU TMITH»
3HAYEHUE PEAJTbHOU OTIIAUKH.

2.2.3.15 Crpannna wmenio "IATA U
BPEMS" no3BosisieT oTpenakTUpOBaTh TEKYILHE
naty u Bpemst. [locie BbiOOpa naHHOI HAaCTpOKU
Ha MHIUKATOpe OTOOpa)kaeTcsl TeKyllee BpeMs B
¢dbopmare '"dachel MHHYTbI CEeKyHJIbl JIECHb.
Mecdll. roa  JAeHb Heaenu". Bxom B pexum
PENAKTUPOBAHUS  OCYILECTBIISIETCS  Ha)XaTHEM
knonku "BBOJI". Jlig moimaroBoro uM3MEHEHHS
3HAUEHUN HUCHONb3yIOTCs KHoOmku "A" um "V,
peoaKkTUpOBAaHUE MPOU3BOAMUTCS B AKTUBHOU
MO3ULMY,  BBIJCJIEHHOM  MHMraHueM, CMEHa
AKTUBHOM TO3ULMU MPOU3BOJUTCS KHOIKaMU
"<«" u"P". 1 yCTAHOBKU OTPEAAKTUPOBAHHBIX
BpEMEHH U JaThl HEOOXOJMMO HaXaTh KHOIKY
"BBOA", nns orMensl — kHonky "OTM".

2.2.3.16 IlyHkT IJIABHOTO MEHIO
"APXVB COBBITUM" mo3Bossier mpocMOTPETH
MHGOPMALMIO O BKIIOUEHHUSX M OTKIFOUEHHSIX
HalpsDKEHUs MUTaHus, Myckax u octaHoBax [19]]

C yKa3aHHMEM BpPEMEHM, JaThl M TEKYIIHUX
napameTpoB CY Ha MOMEHT COOBITHS.
2.2.3.17 Xpononorus COOBITHI

KOHTpOJIJIEpa UMECT BO3MOXHOCTE COACPKATH

- uHpopMaimio He MeHee 4eMm o 200 moclneaHnx
3armycKax, OCTaHOBaX, OTKJIIOUEHUS TUTAHNUS,

- uHpopMmaiuio He MeHee deMm o 200 moclmeaHnx
M3MEHEHUSAX YCTaBOK KOHTPOJUIEPA;

- TokoBbIe rpaduku nocneaaux 100 myckos DITY.

- He MeHee 75000 3ammcell 3HAYEHUN TEKYIIMX
[1apaMeTpoB:

- cocrosaue CVY
AKTUBHBIC 3aIIUTHI);

- BXOJHOE u3MepsieMoe HampsikeHue CY -
AB, BC, CA,

(paboTta,  OCTaHOB,
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- voltage imbalance

- step-up transformer output voltage

- motor currents measured in phases A, B,
and C (U, V, and W)

- current imbalance

- total power

- active power

- power factor

- motor load

- insulation resistance

- backspin rotation

If a downhole sensor system is used:

- pump intake pressure
- pump intake temperature

- motor oil temperature

- X-axis vibration acceleration

- Y-axis vibration acceleration

- Z-vector vibration acceleration

- insulation resistance in the “Transformer-
cable-motor” system

When the downhole monitoring system measures
more parameters, the drive can display and save
such parameters in the archive.

2.2.3.18 The SERVICE MENU page of the
main menu is intended for viewing service
information by service personnel, and for

adjusting and reprogramming certain drive
modules.
2.2.3.19 The DIAGNOSTICS page of the

main menu contains information on status of
various  modules and  availability  of
communication between them.

2.2.4 Drive setup procedure

At first turn on of the drive, it is recommended to
select factory settings for the control points that
will be further adjusted. Below the recommended
order of configuring the main control points is
described.

2.2.4.1 Setting control points for motor operation
mode

Recommended order of setting the control points:

- set the MOTOR NOMINAL CURRENT
control point according to the motor
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- nucOanaHC HANPSHKCHUS;

- BbIxoaHOe Hanpsbkenue TMIIH;

- TOKH JBUTATENsl U3MepseMble 1o (azam A,
B,C (U, V,W);

- nucOanaHC TOKa;

- MOIIHOCTb I1OJIHAS;

- MOIIHOCTH aKTHBHAI;

- K03((PHUIMEHT MOITHOCTH;

- 3arpys3Ka JIBUTATels;

- CONPOTHUBIICHHUE WU3OJISIIHH;

- TypOWHHOE BpalleHHUE;

[Ipu Hanuuuu cucremsr TMC:

- JaBIeHHE Ha NMpHEMe Hacoca,

- TeMmeparypa IKUIAKOCTH
Hacoca,

- TeMIeparypa Macia JBUTATEelIs;

- BUOPOYCKOpEHHE O OCH X;

- BUOPOYCKOpPEHHE 110 OCH Y ;

- BUOpOYCKOpEHHE 1O BEKTOpY Z;

- CONPOTHBIICHHE  H3O0JILUN
TMIIH-ka6ens-I119/1.

Ha TpUEME

CHUCTCMBI

[Ipy Hanuuuum  JOMOJHUTENBHBIX  JTATYMKOB
cucreMbl TMC BO3MOXKEH BBIBOJI U COXPaHEHHUE B
apXuBe JAPYTuX MapameTpoB.

2.2.3.18 Crpanuiia  I7aBHOTO  MEHIO
"CEPBUCHOE MEHIO" mnpeana3znaueHa s
MpocMoTpa CITy>KeOHO uHdopmanuu
IIPEICTaBUTENSAMH CEPBUCHOM CITYKOBI,
HACTPOMKHU U NepenporpaMMHUpPOBaHUS
oTnenbHbIX Moaynen CY.

2.2.3.19 Crpanuua  r1aBHOrO  MEHIO
"ITMATHOCTHUKA" comepxuT HHPOPMAIHIO O
COCTOSIHUW pa3IMYHBIX MOAYJIeH H HaTUYAU
CBSI3M MEXKIy HUMHU.

2.2.4 Tlopsinok Hactpoiiku CY

IIpn nepBom BkmtoueHHMH CVY pexkomeHayeTcs
3aaTh 3aBOJCKHE YCTaBKH C IOCIEIYIOLIEH
Koppekuue. Hwke npuBenéH peKoMEeHAYyeMBIN
MOPSIAOK 3aJJaHUSI OCHOBHBIX YCTABOK.

2.2.4.1 3amanue ycTaBOK pexuma padoThI
I

PexomenayeMblil TOPSIOK 3a/1aHNS YCTABOK:

- 3amatb ycraBky "Homumuan. tox IID/I"
coryiacHo macnopry I3 /];
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certificate

- set the MOTOR NOMINAL POWER
FACTOR control point according to the
motor certificate

- set the STEP-UP TRANSFORMER
SECONDARY VOLTAGE control point
at the value equal to step-up transformer
secondary winding voltage (the ‘“high”
side of the transformer)

- if the motor is connected to the drive
without a step-up transformer, set the
STEP-UP TRANSFORMER
SECONDARY VOLTAGE control point
at the value equal to the INVERTER
NOMINAL VOLTAGE setting

2.2.4.2 Setting the function of protecting the
motor against underloading (ULP)

The underloading protection function is set by
configuring all control points of the
UNDERLOAD (ULP) group in of the MOTOR
CONTROL POINTS AND PROTECTION
FUNCTIONS menu.

The specific feature of the underload protection
function is that automatic restart delay time is
progressively incremented, i.e. after a tripping due
to underload, i.e. at every next underload tripping
the automatic restart delay time is increased by a
constant value set in the AUTORESTART
DELAY AT UNDERLOAD control point of the
UNDERLOAD (ULP) group in the MOTOR
CONTROL POINTS AND PROTECTION
FUNCTIONS menu.

2.2.4.3 Setting the function of protecting the
motor against overloading (OLP)

The overload protection function is set by setting
all control points of the OVERLOAD (OLP)
group in the MOTOR CONTROL POINTS AND
PROTECTION FUNCTIONS menu.

The formula of the overload time-current

characteristic is as follows

oLPcP *
100

. Inom
Tstop = Toverload *(

Imean
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- 3amath ycraBky "Hommuan.kosd.mormr.
[I21" cornacno macnopty [19/1;

- 3amarb ycraBke "Hampsx. ornaiiku

TMIIH" 3HaueHue, paBHOE HaNPSKEHUIO
BTOpPUYHOM OOMOTKH TpaHchopmaropa
TMIIH («BBICOKOI» CTOPOHBI

tpancopmaropa TMIIH);

- 1pu HOIKIIOUYEHNHT K Ccy
aNeKTpoaBUraTenst 0e3 Tpanchopmaropa
TMIIH 3agmate  yctaBke  "Hampsixk.
ornaiiku TMIIH" 3Hauenue, paBHOE
ycraBke «HomuHanbHOE — HampshKeHHE
IT4».

2.2.4.2 HacTpolika  3aIlIuThl
Henorpysa (3CII) u Hu3KOM 3arpy3Ku

I3 or

Hactpoiika 3amuThl OT HEAOIPpYy3a 3aKIH0YaeTCs B
3aganuu  Bcex ycraBok rpynn "HEJIOI'PY3
(3CID)" menro "YCTABKU U 3AILIUTHI IIDA".

Oco0eHHOCThIO PabOTHI 3aIUTHl OT HEJIOTPY3a
ABIISIETCA IpOTpeccuBHOE BpeMms 3ajepxkku AlIB
nocjie OTKJIIOUEHUST 10 HENOorpy3y T.e. IpH
KQKIOM IIOCJIEYIOIIEM OTKIIIOUEHUH TI0 PUYHMHE
HEJIOIPY3KHU BpeMsl 3aJCPIKKH AIIB
YBEJIMUMBAETCS HA  IIOCTOSIHHOE  3HAUYEHHUE,
3amaBaemoe  ycraBkon «HEJIOTPY3 TID[
3AM.AIIB» w3 rpynnet "HEJIOI'PY3 (3CI)"
menio "YCTABKHU U 3AIIUTHI [19/1".

2.2.4.3 Hactpoiika
neperpysa (311)

zamutel  [I9JI ot

Hacrpoiika 3ammuTsl OT Ieperpysa 3aKkiIro4acTcs B
3ajanuu Beex yctaBok rpymm "IIEPEI'PY3 (3I1)"
merio "YCTABKU U 3AILIUTHI IID /1"

dopmyna
neperpysa:

aMIIep-CEKYHHOM  XapaKTEPUCTUKHU

Inom  VCT3I1 "
(dmoat  VCTHL )

Tomxn=Tnepez*
100

lepeo
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where

Toverload — the value of the OLP SHUTDOWN
DELAY control point in sec.;

OLP CP — the value of the OLP CP overload
control point;

Imean — the mean current measured on the drive
inA;

Inom value of the MOTOR NOMINAL
CURRENT control point in A.

2.2.5 Drive inspection (incoming inspection at
customer’s side)

2.2.5.1 Checkup of electric motor control in the
manual mode:

- set the operation mode switch in the
MANUAL position

- press the START button on the operator’s
panel the electric motor shall start
smoothly and the RUN green indicator
shall light

- on the drive terminal screen, check
frequency inverter output frequency on the
actual parameters page and compare it
with the value of the SET FREQUENCY
control point in the inverter main control
points menu: they shall be equal

- when the electric motor is operating, press
the STOP button on the operator’s panel:
the electric motor shall stop and the STOP
red indicator shall light up.

2.2.5.2 Check of electric motor control in the
automatic mode:

- set the automatic mode control points in
the PROGRAM OPERATION menu as
follows: PROGRAM OPERATION TIME
— 2 minutes; PROGRAM STOP TIME -1
minute; PROGRAM  OPERATION
MODE - ON

- set the mode switch in the AUTO position

- when the electric motor is started (on
expiry of the set wait time), the RUN
green indicator on the operator’s panel
shall light. The screen shall display the
time left till motor shutdown
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rae

Tneperp — 3Hauenue ycraBku "3AJIEPXKKA
OTKJIFOYEHWUA 311", c;

VCT.3II — 3HaueHWe yCTaBKU TMeperpysa
"VCTABKA 3ALLMTHI 311";

Icpen — cpennuii usmepenHsiii Tok CVY, A;

[nomM — 3Hauenue ycrasku "HOMMHAJIBHBIN
TOKIIDA", A.

2.2.5TIposepka CVY  (BXOAHOM KOHTPOIb
oTpeOuTEIs)

y

2.2.5.1 TIpoBepka yIpaBICHUS
AIIEKTPOBUTATEIEM B PYYHOM PEKHUME!

- YCTaHOBUTb TEPEKIIOYATEIb
pabort B nmosioxxenne PYUH;

- Haxarb kHonky IIYCK Ha mnanenu
omeparopa: >3JEKTPOABUIATENb  JOJIKEH
IJJABHO 3alyCTUTHCS, MPU STOM JOJDKEH
cBetuThest uHaukatop PABOTA 3enénoro

PEKUMOB

1[BETA;
- 1o WHAWKATOPY  TepMHHala cy
IIPOKOHTPOJIMPOBATh Ha CTpaHuLEe

Tekymux napaMmerpoB CVY  BBIXOJIHYIO
yactoty 114 m cpaBHUTH ee cO 3HaYECHUEM
ycraBku «3AJJAHHAS YACTOTA» wus

MEHIO OCHOBHBIX ycraBok [IY: oHu
JIOJDKHBI OBITh OZJMHAKOBBI;

- [pU  BKIIOYEHHOM  3JIEKTPOABHUIATENE
Haxarb kHonky CTOIl wHa nanemn
orneparopa: 3JIEKTPOJBUIaTeNlb  JOJLKEH
OTKJIFOUUTHCA, IPU  ITOM  JOJDKEH
CBETUTHCS WH]JIUKaTOp OCTAHOB
KpacHOTO LIBETA.
2.2.5.2 TIpoBepka yIpaBIeHUS

QJICKTPOABUTATCIIEM B aBTOMATUYCCKOM PCIKUME:

- YCTaHOBUTh YCTaBKH aBTOMAaTHYECKOTO
pexxuma pabotsl B MeHio "PABOTA I10
[TPOTPAMME": "BPEMA PABOTbI I10
ITPOI'P." — 2 munytsr; "BPEMS OCTAH.
I10 ITPOI'P." — 1 munyta; "PABOTA IIO
I[TPOTPAMME" — "BKJL.";

- YCTaHOBUTH IMEPEKIIOYaTeNb
pabot B monoxenue ABT;

- [pU BKIOYEHUH 3JIEKTpoaBHUratens (Io
UCTEUYEHUN 3aJIaHHOTO BPEMEHHU
O’KU/IaHUs) Ha MaHeJU olepaTopa JO0JKEeH
cBetuThcsl uHAUKaTOp PABOTA 3enénoro
1[BETA. Ha  wmnaoukaTtope  HOKHO

PEKUMOB
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- check frequency inverter output frequency
on the actual parameters page on the drive
terminal screen and compare it with the
value of the SET FREQUENCY control
point in the inverter main control points
menu: they shall be equal

2.2.5.3 Check of controlled parameters

Check voltage value, motor tripping at decrease of
insulation resistance, automatic restart function
and protection functions at overcurrent,
undercurrent, overvoltage and undervoltage.

To simulate emergency situations in terms of
voltage or current, one can correct parameters in
the compensation factors menu or on the actual
parameters screen.

2.2.5.4 Check of USB operation

Check the drive when a USB-Flash device is
connected to the connector on the operator’s
panel. The drive operation history shall be written
down to the key automatically. During the
writing, the screen shall display the message
“COPYING”, and when the writing is complete —
the message “REMOVE THE MEDIUM”.

To view the history, install the USB-Flash device
into a computer and find the new files in the
folder named
IRZ/CKBNNNNN/DD MM _YY/HH MM SS,
where NNNNN — well number, DD_MM_YY —
date of archive reading in the format
DATE_MONTH_YEAR. HH_MM_SS — time of
archive writing in the format HH_MM_SS. To
view the history, it is required to select the folder
corresponding to the time of the last writing and
double click on any file with the “ir5”, “ir6”,
“ir7” or “irz” extension, then the Communication
Program will be automatically started and the
drive operation history will be displayed. The
communication program start process may take a
long time depending on size of the source history
file.

56

oTOOpaxkaTbCsl BpeMsi, OcCTaBlleecs [0
OTKJIFOUEHUS JIEKTPOJIBUTATEIS;

- 1o WHIUKATOPY TepMHUHAaIa cy
MIPOKOHTPOIUPOBATH Ha CTpaHHUIIC
Tekymux napamerpoB CVY  BBIXOJHYIO
yactoTy 114 u cpaBHUTH €€ CO 3HaYCHHEM
yctaBku «3AJIAHHASA YACTOTA»: onun
JIOJKHBI OBITH OJTTHAKOBBHI.

2.2.5.3 IlpoBepka
apaMeTpoB

KOHTPOJIHPYEMBIX

IIponsBecT KOHTPOJIb HAIPSHKEHHS, IPOBEPKY
3amuThl  oTKIroueHus 1101 mnpu  cHukeHHH
COIPOTHUBIICHUS U30JIALNH, IIPOBEPKY
paborocmiocooHocTrt AIIB m mpoBepKy 3amuThI
IpU  Ieperpyse MW  HENorpyse IO  TOKY,
MOHW)KEHHOM U IIOBBILIEHHOM HalpsyKEHUH.

NmutupoBath  aBapuilHble  CUTyallud IO
HAIpsDKEHUI0 WIM TOKY MOXKHO IpU IOMOIIU
KOpPPEKLUU napameTpoB yepes MEHIO
KOO(QQHUIMEHTOB KOPPEKIMH WM Yepe3 IKpaH
TEKYIIUX [apaMeTPOB.

2.2.5.4 TIpoBepka (G yHKIIMOHUPOBAHUS

USB

[Tpoeputs CY, moaxirounB ycrporictBo USB-
Flash k passemy Ha maHenu omeparopa.
CuutpiBanue wuctopun padotel CY  10IKHO
IPOU30UTH aBTOMAaTHYECKHU. Bo BpeMs
CUMTBIBAaHUS ~ Ha  JUCIUIeE  OTOOpakaeTcs
coodmenune «KOIIMPOBAHUEY, no okoHYaHUU
cuntsiBanus — «U3BJIEKUTE HOCUTEJIby.

Jdns  mpocMoTpa  UCTOPUM  HEOOXOJMMO
ycranoButh USB-Flash B kommbrorep u HaiiTH
BHOBb CO3JIaHHBIC (ailfibl B Talke C Ha3BaHUEM
IRZ/CKBNNNNN/DD_MM_YY/HH_MM_SS,

rae NNNNN — nomep ckBaxkunsl, DD_MM_YY —

JaTa  CUMTBIBaHMS ~ apxuBa B ¢opmaTe
JEHb MECAL I'OZ, HH_MM_SS - Bpems
CUMTBHIBAaHUS apxuBa B ¢dopmare
YACBI MUHYTbI CEKYH/BI. /{ns npocmotpa
HCTOPUH HE00X0IMMO BBIOpaTh TarKy,
COOTBETCTBYIOLLYIO BPEMEHHU MIOCJIEAHETO

CUMTBHIBAHUS M IBAXKIIBI IETKHYTH JIEBOH KHOMKOM
MBIIIM Ha JII0OOM (hailyie ¢ pacIIupeHueM «irsS»,
«réby, «r7»  WIM  «rzy», T1OCIe  Yero
ABTOMATHUYECKH 3aIyCTUTCS «IIporpamma
KOMMYHHUKAIMM» C OTOOpak€HHUEM HCTOPHH
padorer CVY. Ilpomecc 3amycka HpOrpaMMBI
KOMMYHHKAIIUM MOXET 3aHSTh MPOJOJKUTEIBHOE
BpeMs B 3aBHCHUMOCTH OT pa3Mepa HCXOJHOTO
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Check the history for errors on the computer with
installed Communication Program.

2.2.5.5 Check of the drive with a short-circuited
load

2.2.5.5.1 This test is allowed only for the drive
having the output sine-filter.

2.2.5.5.2 Power off the drive. To load the drive,
short the output terminal contacts of the drive by
jumpers made of wire with the cross section
allowed for current equal to 0.8 of the drive
nominal current value.

2.2.5.5.3 Power on the drive. Set the control
points according to Table 2.8.

(haiina ucropuu.

Hcroputo npoBepuTh Ha OTCYTCTBHE OIIMOOK Ha

KOMIIbIOTEpPE ¢ ycTaHoBJIeHHOW "IIporpammoit
KOMMYHHUKaIuu".

2.2.5.5 TlpoBepka cy Ha
KOPOTKO3aMKHYTYIO Harpy3Ky
2.255.1 Jomyckaetcs MIPOBE/ICHHE
ucoelTauuid  ToabKO a1 CVY ¢ BBIXOIHBIM
CUHYC-(PHUIBTPOM.
2.255.2 Otxmounts nutanue CY. B
KayecTBe HArpy3Kd COCOUHUTH  BBIXOJHBIC
kieMMmbl CY  mepeMblykamMd U3 TPOBOJA

CCUCHHMEM, JIOMYCTUMBIM JIJIsi MPOTEKAHHS TOKa
BenmmuuHoM 0,8 oT HOMuHANIBHOTO ToKa CY.

2.25.5.3 Brimrounuts mwmranme CVY. 3aparts
yCTaBKaM 3HAYCHUS B COOTBETCTBUHU C TAOIUIICH

2.8.

Table 2.8 — Control points of the controller for short circuit mode testing / Tabauna 2.8 —

HcneiTaTenbHble YCTAaBKU KOHTPOJUIEpA ISl TCCTUPOBAHUA KOPOTKO3aMKHYTOI'O pEeXKUMaA.

Main menu Control point/ .
. Control point value/
section/ Pa3znmen Submenu/ ITogmenio HaumenoBanue
3Ha4yeHMe YCTABKH
rJIaBHOI0O MEHIO YCTaBKH
MINIMUM Min  frequency control
FREQUENCY/ point/ 3 Hz/
MUHUMAJIbHAS MuH.4acToTa ycrt 31n
YACTOTA '
Start mode/ Acceleration rate/ 5 Hz/sec /
PexxuM mycka Tem paszrona 5Tu/c
Motor rotor catch/ OFF/
oo e 101, TS
SETTINGS/ HoMHHATbHOe 100 v/
HACTPOUKU ITH 100 B
HaIpPsA>KCHUC
Nominal frequency/ 500 Hz/
) HomunanpHas yactora 500 I'ng
Set frequency/ 3.5 Hz/
3agaHHasg yacToTa 3,5Tn
DY O | O
" | OTKIJI
TOPMOXKEHUSA
75% of the drive
Motor nominal current/ nominal current/
MOTOR Homunan. Tok [19/] 75 % OT HOMHHAILHOTO
CONTROL ' Toka CY
POINTS AND Motor nominal Step-up transformer
PROTECTION parameters/ secondary voltage/ 380 V/
FUNCTIONS/ Homunansr [T3]] Harosok. ormaiicn TMITH 380 B
YCTABKU U P,
3AIIUTHI []1 Step-up transformer | 551 vy
primary voltage/ 330 B
Hanpsix. TEPBUYHON
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Main menu

Control point/

Control point value/

section/ Pazmen Submenu/ IToamento HaunmenoBanue 3avenie VCTABKN
rJIAaBHOI'O MECHIO YCTaBKH Y
oomotkn TMITH
Underload ULP/ gﬂrg;[gcrtion/ underload OFF/
Henorpys 3CII Henorpys T3] 3am. OTKJI
Motor overload protection/ | ON/
[eperpys [19/1 3am. BKJI
Overload OLP/ Motor overload control
Heperpys 311 point 110 %
[eperpys 191 ycT.
Currents imbalance/ L\)/Ir(c))"[[ggtiocr:J/rrent imbalance OFF/
JucbOamaHc TOKOB Tuc roka [T sar, OTKIJI
ESP intake pressure/ Ersolzectiog}take PTessure | orry
Hasnenue Ha Bxoae DI[H ,FZ)[aBn 5x.DLTH samy OTKIJI
Motor pressure Motor pressure protection/ | OFF/
DHS CONTROL | Hasnenue I19]] Hasn. I12]1 3am. OTKIJI
POINTS AND Motor winding Motor winding temperature
PROTECTION temperature/ rotection/ OFF/
FUNCTIONS/ | Temmeparypa  oGmoTkH geMHe A OTKJI
VCTABKH U 91 P-OOM. 1
SALIATBITMC Motor oil temperature/ Bﬂrg':ggtion?” temperature OFF/
Temnepatypa macna [13]] Temnep. macia T sam, OTKIJI
Motor vibration Motor vibration protection/ | OFF/
Bubpamms [19/] Bubp.[19/] 3am1. OTKIJI
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2.2.5.5.4 Set the mode switch in the MANUAL
position and press the START button on the
operator’s panel — the RUN green light shall light

up.

2.2.5.5.5 While monitoring the output current on
the drive screen, gradually increase the set
frequency with the increment not more than 0.5
Hz until getting the required load current. Output
current must not exceed 0.8 of the drive nominal
current.

2.2.5.5.6 If set frequency reaches the maximum
value while load current is not sufficient, press
the STOP button, set the “Nominal voltage”
control point at 200 V, and then repeat clause
2.2.5.5.5 starting with the value 3.5 Hz of set
frequency.

2.3 Installation

2.3.1 The drive shall be installed on a
foundation or pedestal that prevents from
flooding or snowdrift. The station shall be fixed
to the foundation or pedestal with bolts using
holes in the mounting frame.

2.3.2 It is not allowed to install the drive under
an overhead power transmission line.

2.3.3 Check and, when necessary, tighten
fastenings of components, wires and contact
connections of the main circuit.

ATTENTION! WHEN INSTALLING
A THE DRIVE, CHECK THAT THE
480V, 50 Hz 3-PHASE SUPPLY

LINE AND LOAD LINE ARE CORRECTLY
CONNECTED TO THE DRIVE INPUT AND
OUTPUT TERMINALS.

2.3.4 (Recommended) Procedure of drive

operation
2.3.4.1 Before to start the ESP system, do the
following:

- inspect  visually  ground electric
equipment of the ESP system paying

22554 YcraHoBUTH MepeKIIIoYaTe b
pexumMoB pabot B nojoxenne PYUH u naxath
kHonky IIYCK Ha maHenu omeparopa, 0KEH

3aroperbcsi uHAuKaTOp PABOTA  3enénoro
1[BETA.

2.2555 KoHnTponupys BBIXOJHOW TOK IO
uHaukaropy  CY, 1uaBHO — yBelnM4MBaTh
3aJJaHHYI0 9acToTy ¢ marom He 6omee 0,5 'y o
HOJy4eHUsT HEOoOXOAMMOro TOKa HarpyskH.

Brixomnoii TOk He mODKEeH OBITh Oompire 0,8 ot
HoMHHaJIbHOrO ToKa CVY.

2.255.6 Ecinm 3agaHHas gacToTa JOCTHIVIA
MaKCHMaJbHOTO 3HAY€HHUs, a TOK Harpy3Kd
HEJOCTaTOYEeH, HEOOXOAMMO HaXKaTh KHOIKY
"CTOII", 3amarp ycraBke "HomuHaiibHOE
HanpspkeHue" 3Hadenue 200 B, 3aTeM nOBTOPUTH
m.2.2.5.5.5, HaunHasg Cc 3agaHHOM YacTOTHI 3,5

I'o.

2.3 YcTaHOBKA H MOHTAXK
23.1CY  pomkHa  yCTaHaBIMBAThCS  HA
byHnameHTe WIH MIOCTaMEHTE,

IPEJOTBPALIAIOIIEM 3aTOIUIEHUE BOJOM, 3aHOC
win 3aBan cHeroM. Kpemnenue k ¢GyHIaMeHTY

WIA TIOCTAMEHTY JIOJDKHO  OCYIIECTBIISTHCS
Oonramu, JAN8 4Yero B ONOPHOM  pame
MPEIyCMOTPEHBI OTBEPCTHS.

2.3.2 He  pomyckaeTcs  ycTaHOBKa  IOJ
MIPOBOJIAMHM  MUTAIOLIEH  BO3AYLIHOM JIMHUM
AIIEKTpONepeaayHm.

2.3.3 IlpoBeputh W TpU  HEOOXOAMMOCTH
HNOATSHYTh  KpeIJIeHMEe COCTaBHBIX  4YacTeid,
NPOBOJHUKOB W  KOHTAaKTHBIX  COEIWHEHHH

TJIAaBHOM LIETTH.

BHUMAHMUME! [TPU MOHTAXE CTAHIUU
YIIPABJIEHUA ITPOBEPBLTE
I[MTPABUJIBHOCTb I[MOJKJIFOYEHUA
TPEX®A3HOI'O TIMTAHUA 480B, 50T K
BBOJHBIM KIIEMMAM U HAT'PY3KE.

2.3.4 PermamenT  paboTBl  CO  CTaHIMEH
yhpaBieHUs (PEKOMEHTYEMBIN)
2.3.4.1 Tlepen 3aIyCKOM YOIIH

HE00XO0IMMO BBITIOJIHUTE CIISIYIOIIEE:

- TPOU3BECTH BHEIIHUI OCMOTP HA3E€MHOTO
anekTpoodopynoBanus YILH, npu sTom
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special attention to the presence of
protective grounding of the drive and
step-up transformer, and availability of oil
in the transformer

check and fasten, if necessary, bolted
joints of conductive parts

the recommended wiring diagram for
connecting the drive with ground
equipment is provided in Annex E.

2.3.4.2 Preparation of the drive before the first
start on the well:

load the factory settings for control points
correct values of control points according
to the current procedure of operation &
MOTOR certificate data and taking into
account actual parameters of the drive

clean the events history and the elapsed
time counter

select the step-up transformer secondary
voltage according to the nominal voltage
of the electric motor and taking into
account voltage losses in the cable and
mains voltage value

check ground equipment for normal
operation in the idle mode (actual
parameters and protection functions)

turn on the drive, set the electric motor
manual control mode

check linear voltages and insulation
resistance values on the screen

press the START button. The electric
motor shall turn on. Check the values of
phase currents, mean current, currents
imbalance, load level, insulation
resistance, and Cos ¢. At first turn on of
the motor, check accuracy of measuring
actual parameters, make correction if
necessary

set the control point of motor automatic
start time at voltage supply according to
the autorestart time control points map for
the supply line.
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0oco0oe BHUMaHWE OOpaTHUTh HA HATUYHE
samuTHOro 3azemiieHus CY u TMIIH, na
Hanuune Macia B TMIIH;

NPOBEPUTh W TP HEOOXOIUMOCTH
MIPOU3BECTU MPOTSHKKY OOJITOBBIX
COCMHEHUI TOKOBEIYIIUX YacTeH;
pekoMenyemasi cxema coenunerust CY ¢
Ha3eMHBIM 000pYyJIOBaHHEM IPUBEICHA B
npunoxxenuu /1.

2.3.4.2 TTonrotoBka CVY mepen mepBbIM

3aITyCKOM Ha CKBaXXHUHE:

3arpy3HThb 3aBOJCKUE YCTaBKH;
IPOU3BECTH  KOPPEKLUHUI0  3HAYCHHM
YCTaBOK  COINIACHO  JCWCTBYIOLIEMY
perJaMeHTy M MaclOpTHBIM JaHHBIM Ha
I/, a Takke  PYKOBOJACTBYSCH
3HAUEHUSAMU TeKylmux napamerpos CVY;
IPOU3BECTH  OYUCTKY  HCTOpUU U
CUYETYMKOB HapaOOTKH;

npousBecTd BbIOOp ormaiiku TMIIH,
COOTBETCTBYIOIICH HOMHHAJIBHOMY
HaIPSKEHUIO IJIEKTPOABUTaATEIS c
Y4ETOM IOTEPh HANpsUKEHUs B Kadene U
BEJIMYMHBI HAIIPSDKEHUS CETH;

MIPOBEPUTH paboTocrnocoOHOCTh
Ha3eMHOT0 000OpY/IOBaHMS B XOJOCTOM
pexxuMe (MpoBepKa TEKYIIUX MapaMeTpoB
U cpabaThIBaHUE 3aILUT);

Bmounth CVY, yCTaHOBUTH py4yHOMU
PEKUM YNIPABIEHUS JIEKTPOJBUTATEIIEM;
MIPOKOHTPOJIUPOBATh MO  HHIAUKATOPY
3HAUEHUS JIMHEHHBIX HANpPSDKEHUH W
COTIPOTHUBIICHUS U30JIALINN;

HaXaTb KHOIIKY IIYCK.
DNEeKTPOJABUTATENb JOJHKEH BKIIOYUTHCS.
[IpoxoHTpOnaMpOoBaTh 3HaueHUs (ha3HbBIX
TOKOB W CpeIHEero ToKa, aJucOanaHca

TOKOB, 3arpys3KHu, COIPOTHUBIICHHS
m3omsimun,  Cos¢.  Ilpm  mepBom
BKItoueHHH [1D/] BBHIMOTHHUTE MPOBEPKY
TOYHOCTH U3MEpEHUs TEKYIIHUX
napamMeTpoB,  NPH  HEOOXOJUMOCTH
MPOBECTH KOPPEKIIUIO;

BBICTABHTh YCTaBKY BpPEMEHH
ABTOMATHYECKOTO BKJTFOUCHHUS
AIIEKTPOIBUTATEIS npu nojaye

HanpsOKECHUA B COOTBETCTBHUH C KapTOﬁ
yCTaBOK BPEMEHHM CaMoO3allycka Ha
JTaHHOM (uepe.



IRZ-500 Variable Speed Drive
Crannus ynpasinenus: 1IP3-500

Operation Manual
PykoBOACTBO 110 3KCILTYyaTallMu

2.3.4.3 When the ESP system starts stable
operation, if necessary:

- select the optimum supply voltage level
for the motor and configure the overload
and underload protection functions

- correct the control points of the frequency
inverter “ACCELERATION TIME” and
“SET FREQUENCY”

- as a rule, when voltage decreases, current
value either decreases too or remains
unchanged. If the wvalue of current
increases, return the transformer tapping
switch to the previous position

Note — After selection of the optimum voltage
(Umotor opt.), motor idle mode current will
differ from the value specified in the
certificate. The actual value of Ili.m. at
Umotor opt. is calculated as follows:

- 2U motor opt.

lim == |im. nom. *{

U motor nom.

where
lim. is the idle mode current at a voltage
different from the nominal voltage

Unmotor nom. 1S the motor nominal voltage value

Unmotor opt. 1S the motor optimum voltage value.

2.3431Ilocie BeBoma YOIIH Ha
YCTaHOBUBLIMIICS PEXUM IPU HEOOXOIUMOCTHU
IIPOU3BECTH:

- 1oxbop  ONTUMAIBHOTO  HAMNPSKEHUS
nutanus [19][ m HacTpoiiKy 3alMT MO
neperpy3y 1 He10rpy3y;

- KOPpPEKIMI0 YCTaBOK IpeoOpazoBaTels
gactotel «BPEMS  PA3I'OHA» u
GALAHHAS YACTOTAY;

- TI0CJIe CHUXCHUS HANpPsDKCHUS BEIMYMHA
TOKa, KaK MPaBUJIO, YMEHBIIAECTCSA WIN He
u3MeHsierca. B ciyyae yBenmuueHusi Toka
BEpHYTh nepekitoyaTenb ormack TMITH
B MIPEABIAYIIEE MTOJIOKEHUE;

Ilpumeuanue - Cnedyem yuecms, Ymo mox

xonocmoeo xooa II3]] nocie noobopa
onmumanvHoco  Hanpscenus  (Uos.onm)
byoem  omauyamecsi  Oom  NACNOPMHBIX
Ooannvix. Daxmuyeckas eeruyuna Ixx npu
Uos.onm. PACCHUmMbl8Aencsi no
npUOIUIHCEHHOU hopmye:
[ 2U as.onr.
— 1 | Ixx = Ixx nom, #(———1
Ude.nom.
20e Ixx — mok Xxonocmozo xooa npu

HanpsAXceHuu, OMau4HOM Om HOMUHATLHO20,
Uods.Hom. — Homunanvnoe Hanpsxcenue 113/];

Uos.onm. —
113]].

ONMuUMAjlbHOE  HANPANCEHUE
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2.3.5 Installation of a DHS surface unit inside 2.3.5 MouTtaxx TMC B CY

the drive

2.3.5.1 Disconnect the drive from the power
source. Do all subsequent work on the drive
disconnected from the power source.

2.3.5.2 Disconnect the mating cable from the X1
male connector of the VR-210 unit (in the
“Transformer Y”’ compartment).

2.3.5.3 If the downhole sensor system surface
board consists of one module on electrically
insulated base, install this unit on two L-shaped
supports inside the drive. If the downhole sensor
system surface unit consists of two modules,
install one module on the L-shaped supports, and
the second module in an additional place.

2.3.5.4 Connections between the downhole
sensor system and drive shall be in accordance
with the typical electric diagram shown in Figure
2.1 and by the following procedure:

2.3.5.1 Orxmrounte CY OT HCTOYHHKA
nutaHus. Bce nanpHeimme pabdorer B CY
MIPOBOIUTH MPHU OTKIFOYCHHOM JICKTPOITUTAHUN

2.3.5.2 0t Buiku X1 Onoka BP-210 (B
orceke «0 TMIIH») oTcoeauHHTh KaOEIbHYIO
OTBETHYIO YaCTh.

2.3.5.3 Ecitt TMC cocTtouTr u3 OIHOTO
0JI0Ka Ha IIEKTPOHU3OJISIIUOHHOM OCHOBAHHHU, TO
3TOT OJIOK YCTaHOBHUTH Ha JiBa KpoHIuTeiHa ['-
obpasuoii popmer B CY. Ecnmu TMC coctout u3
JBYX OJIOKOB, TO OJIMH OJIOK CMOHTHPOBATH Ha [ -
oOpa3Hble KpOHINTECHHBI, a BTOpPOH OJOK
CMOHTHPOBATH Ha JOTIOJTHUTEIHHOE
MPETYCMOTPEHHOE MECTO.

2.3.5.4 [Togxkmrouenne TMC k CVY
OCYIIECTBIISIETCSI B COOTBETCTBUM C THUIIOBOU
CXEeMOHM, mpuBeIeHHOM Ha puc.2.1, 1o
CHEAYIOLIEH METOIUKE:

a) Connection of the SKAD downhole sensor a) [Toaxmoyenne TMC CKA/I:

system:

- to ensure grounding USING the yellow-
green wire of 0.5-2.5 mm? cross-section,
connect the SKAD-2002(V)-BP system to
the XT16 (PE) bus of the drive

- connect free ends of the SKAD-2002-KP
cable to the corresponding “XT15”
contacts of the drive

- use the SKAD-2002-KU cable to do
connections between the SKAD-2002(V)-
BP and SKAD-2002(V)-UP modules.

- Ui obecriedeHusl 3a3eMIIeHUsI TPOBOJIOM
ceuerneM 0,5-2,5MM?  KeITO-3€JIEHOTO
nsera mnoacoenuHuTh «CKAJI-2002(B)-
BI» k mune «XT16» (PE) CY;

- cBobOoaHbie KOHIIBI Kabens «CKA/J[-2002-
KII» mogxiirouuTh K COOTBETCTBYIOIIUM
koHTakTaMm «XT15» CV;

- xabenem «CKAJI-2002-KVY» coenuHHTH
Mexny coboit Omoku «CKAJI-2002(B)-
BIT» u «CKAI-2002(B)-YII».

‘ ATTENTION! CHECK THAT BHUMAHHME! U1 HA3EMHOI'O BJIOKA

WIRING OF THE 3R° CONTACT

(TRANSFORMER Y) OF THE
SKAD-2002VM DOWNHOLE SENSOR
SYSTEM SURFACE UNIT IS CORRECT!

b) Connection of other downhole sensor system

T™C CKA/I-2002BM _IIPOBEPUTD
ITPABUJIbBHOCTD PACITAUKHU 3-I'O
KOHTAKTA (0 TMIIH)!

0) Honkmrouenne TMC apyrux THIOB:

types

- to ensure grounding using the yellow-
green wire of 0.5-2.5 mm? cross-section,
connect the downhole sensor system to
the XT16 (PE) bus of the drive

- to ensure power supply of the downhole
monitoring system through wires of 0.5-
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- Ui oOecriedeHHsI 3a3eMIICHUS TIPOBOJIOM
ceuenreM 0,5-2,5 MM? JKeITO-3€IEHOTO
nBera npoaxiaoyntk TMC k  1mmHE

3anTHOrO 3aszemsieHust «XT16» (PE)

Cy;
- g1 obecreuenus — nuramus  TMC
npoBomamMu  cedenmeM  0,5-2,5MMm?
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2.5 mm? cross section, connect the related
contacts of the downhole sensor system
with the “1” and “2” contacts of the
drive’s “XT15” connector

for communication with the transformer
Y-point through the PVV (PVRV) wire,
connect the related contact of the
downhole sensor system with the “XT14”
isolator of the drive

for data communication, connect the
RS232 or RS485 cable to the related
contacts of the XT15 connector of the
drive

2.3.5.5 Fix wires and cables to drive structures
using clamps.

2.3.5.6 Assign the corresponding value to the
DHS TYPE control point in the drive controller
menu depending on type of the downhole sensor
system being used. Check that there is
communication with the downhole monitoring
system on the controller screen.
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COEAMHUTh COOTBETCTBYIOIME KOHTAKTHI
TMC c konTaktamu «1» u «2» pazpéma
«XT15» CY;

Ui o0ecrieyeHusi CBSI3U €  HYJEBOH
toukoii TMIIH nposonom IIBB (IIBPB)
COEAMHUTh COOTBETCTBYIOIIUN KOHTAKT
TMC c uzonsatopom «XT14» CV;

i oOecrieueHHst Tepesadd  JaHHBIX
MOAKIFOUNTE Ka0enp RS232 niu RS485 k
COOTBETCTBYIOIIMM KOHTAaKTaM pa3beMa

XT15 CY.

2.3.5.5TIpoBola u Kabemu 3aKpenuTh
XOMyTaMM  MOHT@XHBIMH K  3JIEMEHTaM
KoHCTpykuu CVY.

2.3.5.6 B mento koutposiepa CY 3anate
ycrapge «Tun  TMC»  cooTBeTcTBYIOLIEE
3HayeHue, B 3aBUCUMOCTM  OT  THIA
ucnonszyemor TMC, npoBepuTh Ha 3KpaHe
KCYV namnuue cBssu ¢ TMC.
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XT15
“DHS” | «TMC»

Note 1 — Wire numbers are for convenience only.
Note 2 — For Elekton downhole sensor systems,
reverse wires coming to contacts XT15:8 (RxD)
and XT15:9 (TxD).

Note 3 — Connection only via one interface
(either RS232 or RS485) is allowed

Note 4 — When a surface unit of the IRZ
downhole sensor system is connected via RS485,
use the RS485 standard cable included in the
downhole sensor system package or connect
contact 8 with contact 9 of the DB-9 connector of
the downhole sensor system (refer to the
Operation Manual of the IRZ downhole sensor
system).

L1 n_ »
Power supply/ 1"-220V (L)
IIuranue 2 "~220V (N)”
Circuit/Ilems [Cont./KouT, 3
220V
N
220V 2
"RS485” X1 60 uF, 450 V
— (Included in
Circuit/Llens  Cont./Kont,. VSD)/
A A IIAJ’
A 2 i4 60MKD
5 1 B B 5"B” 450B
(u3 coctaBa CY)
DH sensor Cable/ Ka6ens RS-232
system/ TMC IBH11.685611.024.99-03
RS232 -
Circuit/ Llems |Cont./KorTak
2 (13 EE]
RXD 2 RxD
TXD 3 9 "TxD
SG 5 / 10 "SG
“Transformer Y’ XT14 “Transformer Y/ «0 TMITH»
«0 TMITH»
6
L 0
high-voltage/ XT16
BBICOKOBOJIbTHBIN |
PE

ITpumeuanne 1 — Homepa npoBOJOB IOKa3aHBI
YCIIOBHO.

ITpumewanne 2 - Jna TMC npousBoacTBa
OnexToH npoBoja Kk KoHTaktaM XT15:8 (RXD) u
XT15:9 (TxD) nomensTh MecTamMu

[Ipumeuanue 3 — Jlomyckaercss NOAKIIOYEHUE
TOJILKO MO OJHOMY M3 uHTepdeiicoB (RS232 nmu
RS485)

[Tpumeuanue 4 — Ilpu MOAKIIOYEHUH HA3EMHOTO
omoka TMC HWP3 mo RS485 wcnonn3oBarh
mraTHell kabenb RS485 w3 cocraa TMC wnum
3aMKHYTbh KOHTakThl 8 U 9 Ha pazseme DB-9 co
ctopousi  TMC  (cm.  «PykoBOACTBO  TIO
skcrutyatauny Ha TMC 1P3).

Figure 2.1 Typical diagram of connection between a downhole sensor system and IRZ-500
drive / Puc.2.1 Tunosas cxema noakimoderns TMC k crannuu ynpasienus FP3-500
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2.4 Supplementary modes of operation

2.4.1 Push mode

ATTENTION: This mode can be used with an
induction motor only.

The push mode is used for operation with high
starting torque loads. In this mode, frequency at the
output of the frequency inverter increases with a
specified rate until it reaches the value of the PUSH
FREQUENCY control point Fpush, and then voltage
at the output of the frequency inverter increases
until it reaches the value of the PUSH VOLTAGE
control point Upush. Time of high voltage duration is
defined by push frequency (ten periods); the
number of pushes is set in the NUMBER OF
PUSHES control point. After executing the set
number of pushes, the drive continues accelerating
till reaching the set frequency Fse, and thereafter it
operates in the standard mode. Change of output
frequency and voltage of the drive in the push mode
is shown in Figure 2.2.

Voltage Frequency

Hanpas#enme
Hacrora
A
Upush U,

2.4 JlonoJIHUTE/IbHbIE PeXUMBI
padoThI

2.4.1 TonYKOBBINA pEKUM

BHUMAHMUME: JlanHbIii pexuM  MOXKHO

MCIIOJIb30BaTh TOJBKO C ACUHXPOHHBIM [19]].

ToM4KOBBIN PEXUM UCHOIB3YETCS ISl pabOThI
Ha Harpy3ky ¢ OOJNBIIMM  IYCKOBBIM
MOMEHTOM. B JaHHOM peXuMe yBeTudeHHUE
yactoThl Ha BbIXoJge IIY mnpoucxomut c
3aJIaHHBIM TEMIIOM JIO 3HAYEHUsI YCTaBKHU
«TOJIYKOBAS YACTOTA» Fromu, 3arem
HarnpsbkeHue Ha Beixoae IIY yBenuuumBaercs
pi(o) 3HAYCHMUS, 3aJJaHHOT'O YCTaBKOM
«HATIPSDKEHUE TOJIYKA» Utomu. Bpems
JICHCTBUS IMOBBIIIICHHOTO HanpsHKEHUs
OTIPENICSAETCS 4YaCTOTOM TOJYKOB (ZI€CATH
MEPHOJIOB), KOJHMYECTBO TOJYKOB 3aJaeTCs
ycraBkoil «KOJI-BO TOJIYKOB». Ilocne
MPOXOKJICHUS 3aJJaHHOTO KOJIMYECTBA TOJTYKOB
CY nponoimkaeT pa3roH A0 3aJaHHOW 4aCTOTHI
F3ag u panmpHeiimryto paboTy B OOBIYHOM
pexume. M3MeHeHUE BBIXOJHOW YacTOThl M
HanpsbkeHuss CY mnpu  paboTe B peXHUME
TOJIUKA MOKa3aHo Ha puc. 2.2.

100

Fpush F.,... = —/—

Time Dpeus

Figure 2.2 Motor start in the push mode / Puc. 2.2 3amyck [13/1 B pexxume Tom4ka

The push mode can be activated in the drive
terminal menu by selecting the “PUSH” value for
the MOTOR START MODE control point of the
frequency inverter settings group. When the push
mode has been activated, any drive start (i.e. at
pressing the START button, at remote or
automatic start) will begin with a number of
pushes.

For effective operation of the push mode, set the
control points “PUSH FREQUENCY”, “PUSH

TONYKOBBI pEXUM MOYKHO aKTUBHPOBAaTh B
MeHI0 TepmuHana CVY, yCTaHOBHUB 3HAu€HHE
"TOJIYOK"  ycraBku "PEXUM IIYCKA"
rpynnsl Hactpoek ITY. Ilpu axtuBupoBaHHOM
pexxuMe Toiuka Jroboi 3amyck CY (T.e. mpu
Haxatun kHonku [IYCK, nmpu ynan€éHHoM win
aBTOMATHYECKOM 3amycke) Oy/eT HauMHAThCA C
[IO1A4YU CEPUU TOIYKOB.

Jns obecrieueHus
TOJTYKOBOTO  peXHMa

(byHKIIMOHUPOBAHUS
HEoOXOoaMMO  3aIaTh
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VOLTAGE”, and “NUMBER OF PUSHES” in
the INVERTER SETTINGS menu.

2.4.2 Rocking mode

The rocking mode is used to start the motor rotor
of which has stuck. In this mode, the motor starts
first in forward direction, then in reverse
direction and again in the forward direction.
Output frequency changes with a rate defined by
the ACCELERATION RATE control point in the
INVERTER SETTINGS menu. Time of
acceleration in the forward & reverse direction
and time of deceleration to zero output frequency
are equal to ten push periods. One rocking cycle
consists of motor acceleration in forward
direction, deceleration, acceleration in reverse
direction and deceleration; number of the cycles
is defined by the NUMBER OF PUSHES control
point. Voltage at acceleration in forward and
reverse directions changes linearly from zero to
the value specified by the PUSH VOLTAGE
control point. Change of drive output frequency
in the rocking mode is shown in Figure 2.3.

Voltage Frequency

YCTaBKH "TOJIJUKOBA YACTOTAW»,
«HAITPSIDKEHUE TOHUIKA»,V «KOJI-BO
TOJIYKOB» u3 menro "HACTPOUKU ITY".

2.4.2 PexxuM packauku

Pexum packauku HCIONB3yeTcs Ui 3alycka
I19/] ¢ 3aknuHEHHBIM poTopoM. B 3ToM pexnme
pasrona [ID]] 3amyckaeTcsi cHauyajna B MPSIMOM
HaNpaBJICHUHU, 3aTE€M B OOpaTHOM U CHOBa B

npsiMmoM.  V3MeHeHuWe  BBIXOAHOW  4acTOTHI
MNPOUCXOAUT C  TEMIIOM,  OIpEAeNIIeMbIM
YCTaBKOM «TEMII PA3I'OHA» MEHIO

«HACTPOMKU ITU», Bpems pa3roHa B IPSIMOM
WM  O0paTHOM  HampaBJICHMH U  BpeMs
TOPMOXEHHUSI 1O HYJIEBOM BBIXOJHOM YaCTOTHI
COCTaBJISIET JAECATh MEpUoAOB Tonuka. OauH
IIMKJI paCKa4Ku COCTOUT U3 pa3roHa JBUraTels B
MPSIMOM HalpaBJICHUU, TOPMOKEHHS, Pa3rOHA B
00paTHOM  HAmNpaBJICHUHM U  TOPMOKCHHS,
KOJIMYECTBO IUKJIOB 3anaercsa ycraBkoil «KOJI-
BO TOJIYKOB». HampspkeHue npu pasroHe B
OpsIMOM U OOpaTHOM HaIpaBJICHUU W3MEHSETCS
JUHEHMHO OT HyJd [0 3HA4YEHHUs, 3aJlaHHOTO
yCTaBKOM «HAITPSKEHUE TOJIUKA».
W3menenue BeixoaHoi yactotel CY mpu pabote
B pEKMME pACKaUYKHU MMOKa3aHO Ha puc. 2.3.

Hanpasenme
HACTOTA
L'Dii
Upush U | AN A / U,
FARY ! ,-":
.r_.r". '\.'1.-. ) Ky ‘-.__..1 _I."' ];-é' b
Fpush I TOSS Ka - .,.-:'. . i . l"'\__.. 1'\-. ___.-' & I
v t -"'\ f "-\'x ___.-" /
- NS .,}I’-’f
L \ \ /
- \T\ - >
Tpush Trogues | . {/ Time Bpevin
. - - . i
FFUSh I-'u- men [ T T T T e

Figure 2.3 Motor start in the rocking mode / Puc. 2.3 3amyck I[19]] B pexxume packauku

The rocking mode can be activated in the drive
terminal menu by selecting the ROCKING value
for the MOTOR START MODE control point of
the frequency inverter settings group. For
effective operation of the mode, set the control
points “PUSH FREQUENCY”, “PUSH

Pexum packauku MOXXHO aKTHBHPOBAaTh B MEHIO
TepMHUHAaIa Cy, YCTaHOBUB 3Ha4YeHUE
"PACKAYKA" ycraBku "PEXUM IIYCKA"
rpynmbl - Hactpoek [IY. [lna  obGecneuenwus
(YHKIMOHMPOBAHUS ~ peXHMMa  HEOOXOIUMO
3agath yctaBku «TOJIYKOBAS YACTOTAY,
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VOLTAGE”, and “NUMBER OF PUSHES” in
the frequency driver control points menu.

2.4.3 Joggle (deposits removal) mode

The joggle mode is used to prevent formation of
deposits on work elements of the submersible
pump. The joggle mode constitutes a series of
ESP system rotation frequency changes repeated
with a specified periodicity. In this mode, output
frequency changes sharply and with the specified
rate from value of set frequency Fset to value F1
and the unit operates at frequency F1 during set
time Tjoggle, after that the output frequency
changes with the specified rate from F1 to F2 and
the unit operates at frequency F2 during set time
Tjoggle (Tjoggle is equal to the value of the ULP
ACTIVATION DELAY AFTER START control
point, and then frequency changes to the
operation value and the unit operates at Foper. The
process of changing frequency from F1 to F2
repeats until the set number of joggles Nioccie IS
achieved. When the joggle cycle is complete,
frequency changes smoothly to the operation
value. Change of output frequency of the drive in
the joggle mode is shown in Figure 2.4.

Frequency
HYacToTa

A Tran

Tacesl.

«HAITPSOKEHUE TOJIYKA» un  «KOJI-BO
TOJIYKOB» w13 MEHI0O YCTaBOK YacCTOTHOI'O
IIPUBOJA.

2.4.3 PexxuM BCTPSIXUBAHUS

PexxuMm  BCTpsIXMBaHMsI — MCIIOJIB3YyeTCS IS
NpPEeJOTBpALlleHUs  OTJIOKEHHH Ha  paboumx
oprasax HOTPY’KHOTO Hacoca. Pexum
BCTPSAXMBAHUSA MPEIACTaBIseT co0oil  cepun
W3MEHEHUN  4acToThl  BpamieHus  YOIIH,
MOBTOPSIIOLIMECS. € 3aJaHHBIM nepuojoM. llpu
paboTe B JTaHHOM peXHMe IPOU3BOIUTCS pE3Koe,
C 33JaHHBIM TEMIIOM, HM3MEHEHHE BBIXOJHOU
4acTOThI OT 3a/laHHON 4acTOThI F3a1 10 4acTOThI
F1, pabora Ha yactote F1 B TeueHue 3agaHHOTO
BpeMeHu TBcTpsAX, 3areM  HM3MEHEHue ¢
3aJlaHHBIM TeMIloM 4dacToThl ¢ F1 no F2, paGora
Ha yactore F2 B TeuyeHue 3alaHHOTO BpPEMEHHU

Teeresix  (TeeTpix  TpUHHMAeTCss  PaBHBIM
3Hauenuto  ycrasku  «HEJJOI'PY3  II9/]
ITYCK.BPEMA1»), 3aTemM IIPOU3BOJUTCS

M3MEHEHHE YacTOThI 10 pabouell U nanbHeumas
pabora Ha Fpapouas. Ilpomecc wu3MeHeHUs
gactoTsl OoT F1 g0 F2 moBropsercs no Tex mop,
MOKa He OyJIeT BBIMOJIHEHO 33JaHHOE KOJIMYECTBO
BeTpsaxuBaHuid  Npcrex. [locime  3aBepuieHus
[MKJIA BCTPSAXWBAHUM TPOU3BOJIUTCS TIIIABHOE
M3MEHEHHE 4YacTOThl 0 paboueil. V3meHeHue
BBIXOJIHOM yacToThl CY mpu paboTe B pexume
BCTPSIXMBAHUSI IOKA3aHO Ha puc. 2.4.

Tazcal.

ORI,

il —
il — -

F2
Foperation

I-.__-IIIIJI."II'IEI

|JL

.
-

Bpems

I BCTPAX.
e

Tj{}_z;la

-

]'l‘lli.'.|l.!|.'\.

Tj{}ggla

Figure 2.4 Drive operation in the joggle mode with Njoggles = 2 / Puc. 2.4 Pa6ota CY B pexxume
BCTPSIXMBaHMs C KOJTMYECTBOM BCTpsixuBaHuii NBCcTpx=2.
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The joggle mode can be activated in the drive
terminal menu by selecting the values ONCE or
CONTINUOUSLY for the JOGGLE control
point from the TECHNOLOGICAL SETTINGS
control points group. The joggle mode is active
only at achieved operation frequency Foper. Of the
drive; at motor start the joggle mode is disabled.
At activation of the joggle mode in the ONCE
state, the set number of joggles is performed and
then the drive starts normal operation. In the
CONTINUOQUSLY state, a series of frequency
changes is periodically repeated with the period
specified by the JOGGLE PERIOD control point.
For effective operation of the joggle mode,
configure joggle mode control points in the
TECHNOLOGICAL SETTINGS menu.

2.4.4  Synchronization mode

ATTENTION: This mode can be used with an
induction motor only.

The synchronization mode is recommended for
use at “heavy” starts of the motor. The mode is
activated by selecting the
“SYNCHRONIZATION” value for the MOTOR
START MODE control point.

In this mode, the motor starts at the minimal
frequency, and when output frequency reaches
the value of the SYNCHRONIZATION
FREQUENCY control point, this frequency
Fsynch. is maintained during the set time of
synchronization Tsynch. After that the frequency
increases/ decreases to the operation value
Foperation and the drive continues normal
operation.

Change of output frequency of the drive at
frequency synchronization is shown in Figure
2.5.

For effective operation of the synchronization
mode, configure all control points of the
synchronization mode group in the INVERTER
SETTINGS menu.

Pexum BCTpSIXMBaHHS MOXHO aKTHBHPOBATh B
MeHio TepmuHana CVY, 3agaB  ycTaBke
"BCTPAXUBAHUE" TPYIIIbI YCTaBOK
«TEXHOJIOTMYECKHUE HACTPOMKM»
3HAYCHUS "OIHOKPATHO" WIIN
"TIOCTOSAHHO". Pexum BCTPSIXUBAHUSI
paboTaeT  TOJNBKO  TpU  yCTaHOBUBLIEHCS
BbIxoaHOU yactote CY (Fpabouast), mpu 3amycke
[19]1 pexxum BCTpsXxuBaHUs HE (QYHKIIMOHUPYET.
[Ipu akTUBHpOBaHUU pEXKUMaA BCTPAXHUBAHUS B
coctossuun  "OJJHOKPATHO" npousBoaurcs
3aJIaHHOE KOJIMYECTBO BCTPSIXMBAHUU, M 3aTeM
CVY pabortaet B 00bIYHOM pexuMe. B cocTosHum

"TIOCTOAHHO" cepuss M3MEHEHUN YacTOThI
MEPHOAUYECKH  ITOBTOPSETCS  4Yepe3  Bpems,
3aJaHHOE YCTaBKOM "ITIEPUO/I
BCTPAXNBAHMA". Hnst obecrnicueHUs
(YHKIIMOHUPOBAHHUST ~ PEKUMA  BCTPSIXUBAHUS
HEOOXOJMMO 33J]aTh BCE YCTaBKH pPEXHMa
BCTPSIXHUBAHHUS u3 MEHIO

«TEXHOJIOTUYECKUE HACTPOMKN».
2.4.4 PexxuM CHHXPOHU3AINN

BHUMAHUME:  [laHHbli  peXuM  MOXKHO
HCIIOJIH30BaTh TOJIBKO ¢ aCUHXPOHHBIM [19]1.

Pexxum CUHXPOHM3AIUU PEKOMEHyeTCs
UCIIONIb30BaTh MpU «TskENbIX» myckax [ID]1.
Bxirouenue pexxuma INPOU3BOAUTCS 3aJaHHUEM
ycraBku «PEXVMM IIYCKA» B cocrosiHue
«C CUHXPOH.».

B nannom pexume myck [19/] ocymecTBsiercs ¢
MUHHUMAJIBHOM 4YacTOThl, & IMpPHU JOCTHIKEHHUU
BBIXOAHOM  YacTOTOM  3HAYEHUS  YCTABKHU
«HACTOTA CHUHXPOHWM3.» nmanHas dyacrtoTa
Fcunxp. moaiep>kuBaeTcsi MOCTOSIHHON B TEUEHUE
3aIaHHOTO0 BPEMEHU CHUHXpOHM3aUUU Tcunxp.
ITocne 3Toro yacToTa MOBBIIACTCS / IIOHMIKAETCS
1o paboueit Fpap, U mpomomkaercs pabora CY B
OOBIYHOM peXKHUME.

W3menenue BbixoaHoi yactotel CY mpu pabote

C CHHXPOHHM3allMed 4YacTOThl MOKA3aHO Ha pHC.
2.5.

s obecnieyeHus: pyHKIIMOHUPOBAHUS peXUMA
CHHXPOHHM3AllMM  HEeoOXOAMMO  3ajaTh  Bce
YCTaBKM TPYMIbl pPEXKUMa CHHXPOHU3ALMU B
mento «HACTPOMKH ITUy.
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Figure 2.5 — Operation in the frequency synchronization mode / Puc.2.5 — Pabora B pexxume
CUHXPOHH3AIINU YaCTOThI

2.4.5 PID-regulation mode (with maintaining a
set process parameter)

The drive can operate with a certain process
parameter maintained on a specified level; the
parameter to be maintained shall be specified in
the VALUE OF MAINTAINED PARAMETER
control point in the INVERTER SETTINGS
menu. Such parameter may be: motor current or
ESP intake pressure.

Note — If the “Four” value is assigned to the
VALUE OF MAINTAINED PARAMETER
control point, the parameter support mode is not
practically active.

The principle is that the actual value of the
maintained parameter is compared with the set
value. Based on the difference between these
values (error), the system issues a control signal
that changes output frequency of the drive in a
way that contributes to reduction of the
difference and, finally, leads to it’s elimination.

The output frequency control signal is defined
by the deviation of the maintained parameter
from the set value and a complex of three factors
— proportional, integral and differential.

The REGULATOR DEPENDENCE control
point defines direction of output frequency
change when the parameter deviates from the

2.4.5 Pexxum [N 1-perynupoBaHus (c
HOJJIEpXKaHUEM 3aJJaHHOTO TEXHOJOTHYECKOTO
rnapameTpa)

Pa6ora CY Bo3MOXHa ¢ HOIJIEpPKAHHEM Ha
3aJJaHHOM YpOBHE OTpeIeIEHHOTO
TEXHOIOTHYECKOTO napameTpa, 3aJJaHHOI0
yctaBkoit «3HAUEHUE I1O/.ITAPAMETPA»
merio «HACTPOUKU ITU». B kauecTBe TaKOro
nmapamMeTpa MOTYT BBICTYNATh: TOK JBUTATEIS
UM fAaBienue Ha npueme D1H.

Ilpumeuanue — Ilpu evibope 3nauenusi «Fpprx»
vemaexku  «3HAYEHHUE  TIOH.ITTAPAMETPA»
pedrcUM NOO0OePHCaAnUsL napamempa Gakxmuiecku
He Oelicmayem.

[IpuHIIMIT JOEWCTBUA CHCTEMBI OCHOBAaH Ha
CpaBHEHUHU TEKYLIETO 3HAUYCHUS
MOJJEP)KMBAEMOr0  TNapaMerpa ¢ 3aJaHHBIM

3HaueHueM. Ha ocHOBe pa3HOCTH 3TUX 3HAYEHHUU
(ommOKM) cHucTeMOil BbIpabaThHIBA€TCS CUTHAI
YIOPaBIEHUS, U3MEHSIOMNNA BBIXOJHYIO YacTOTY
CVY takum o0pa3om, 4TOObl YMEHBIIUTH PAZHUILY
Y, B KOHEUHOM CUETE, CBECTH €€ K HYIIIO.

CurHan  ympaBi€HUST  BBIXOJHOM  4acTOTOMU
onpeznensercs BEITMYMHON OTKJIOHEHHUS
HOJICP)KUBAEMOr0 IIapaMeTpa OT 3a/JaHHOTO
3HAYEHUS U COBOKYITHOCTBIO Tpex
K03 (HULIHEHTOB — MIPONOPLUNOHAIBHOM,
MHTETpaIbHON U U} epeHnanbHOM.

VYcraBka «3ABUCUMOCTD PETVYIIATOPA»
3a/laeT HaIpaBJICHUE W3MEHEHHUS BBIXOJHOU
4acTOThl IpU OTKJIOHEHUH TIMapameTpa oT
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value set in the VALUE OF MAINTAINED
PARAMETER control point: direct or inverse.
At direct relation, increase of the parameter with
regard to the set value leads to increase of the
frequency, and decrease of the parameter — to
decrease of the frequency. At inverse relation,
increase of the parameter with regard to the set
value leads to decrease of the frequency and
decrease of the parameter — to increase of the
frequency. When it is desired to maintain pump
intake pressure, the direct relation shall be set.

The PROPOTIONAL REGULATION
COMPONENT control point is the value of the
proportional component of the control signal
regulation. The higher the value, the more would
be the change of the frequency at the output of
the drive when the maintained parameter
deviates from the set value, and, accordingly, the
higher would be the speed of change of the
parameter actual value. When the proportional
component value is too high, the actual
parameter may become over-corrected and
fluctuate around the set value.

The INTEGRAL REGULATION
COMPONENT control point defines the value of
the integral component of signal regulation. This
value nulls the average value of deviation of the
actual parameter from the set value and defines
the speed (time) of response of the system to
change of the maintained parameter. The higher
the integral component, the faster the deviation
of the maintained parameter from the set value
goes to zero and thus the less sensitive the
system becomes to deviation of the maintained
parameter from the set value. If the integral
component is too high, the actual parameter may
become over-corrected (a spike) and fluctuate
around the set value.

The DIFFERENTIAL REGULATION
COMPONENT control point defines the
differential component of the control signal
regulation. This value influences the change of

3aJJaHHOTO 3HaY€HMsI, yCTAHOBJIEHHOI'O B YCTaBKE
«BHAYEHUE TIO.ITAPAMETPA»: mnpsamy:o
win oOparnyro. Ilpu mpsmoill 3aBUCHMMOCTH
yYBEIMYEHUE IIapaMeTpa 10 CPaBHEHUIO C
3aJJaHHbIM 3HAYEHHUEM IPHUBENET K YBEIUYEHUIO
4acTOThl, YMEHbILIEHUE — K yMeHblIeHuto. [Ipu
oOpaTHOW  3aBUCUMOCTH  —  yBEJIHMYEHHE
napamMerpa IO CPaBHEHHMIO C  3aJaHHBIM
3HAYEHUEM IMPUBEAET K YMEHBIICHUIO YacTOTHI,
yMeHbllIEGHUe — K  yBenuueHuto.  [lpu
HNOJICP)KaHUM JaBJICHUS Ha IpUEME Hacoca
HE00X0AUMO YCTaHaBIIMBATh IPSIMYIO
3aBUCUMOCTb.

VYcraBka «[TPOITOPL.COCTABJIAIOILIAA
PEI'YJIATOPA» SIBIIACTCS BEJIMYMHOU
IIPONOPLUUOHAIBHON COCTABJISIOLIEN
perylupoBaHMsl CUTHajla ympaBieHus. Yem
OompIIe 9Ta BEIUYHHA, TEM OOJIbIIE U3MEHEHHUE
yacToThl Ha Bbixone CVY 1pu OTKIOHEHUH
MO/IEPKUBAEMOTO napameTpa oT
YCTaHOBJICHHOTO 3HAYEHUS M, CJEI0BaTelbHO,
BBIIIE CKOPOCTh M3MEHEHUSI TEKYIIETO 3HAYEHUS
napamerpa. CoumkoM Oosblias  BeTUYHHA
MPOMOPIMOHAIIBHOM ~ COCTaBIIAIONICH  MOMXET
MIPUBECTU K nepeperyiupoBaHUIO u
BO3HUKHOBEHHIO KoJeOaHui TEKYILEro
rnapameTpa OKOJIO 3aJaHHOTO 3HAYEHUSI.

VYcraBka «MHTETP.COCTABJSIOILIAA
PETYJISITOPAY 3aJaeT BEJIMYUHY
MHTETPAIBHOM COCTABJISIIOLIEH PETYJIHPOBAHUSA
CUTHasa. JTa BeJIMUYMHA CIIOCOOCTBYET CBEACHUIO
K HYJIIO YCPEOHEHHOTO 3HAYEHHsI OTKJIIOHEHUS
TEeKyLIEro Imapamerpa OT  3aJaHHOro, |
OTpezeNsieT CKOPOCTh (BpeMsl) peakliui CHUCTEMBI
Ha M3MEHEHHUE MOJJEPKUBAEMOr0 MapaMeTpa.
Uem BBIIIIE 3HAYCHUE HWHTETPaJIbHOU
COCTaBIIAIONIEH, TeM OBICTpEe CTPEMUTCS K HYIIIO
OTKJIOHEHHE MOJIEPKUBAEMOr0 MapaMeTrpa OT
3aIaHHOTO  3HA4YeHMs, U TEeM  MEHee
YyBCTBUTEJIFHOM  CTAaHOBUTCS  CHCTEMa K
OTKJIOHEHUIO MOJAEPKUBAEMOI0 MapaMeTpa oOT
3amaHHoro 3HauveHus. ChaumkoM — OosbIiast
BEJIMYMHA MHTETPAIBHONW COCTABIISIIONIEH TaKxke
MOKET TpPHUBECTH K  IEpeperyIupoBaHUIO
(BbIOpOCY) M BO3HHMKHOBEHHIO  KoJeOaHMI
TEKyIIEro  IapaMerpa  OKOJO  3aJaHHOTO
3HAYEHUS.

VYcraBka
PEI'YJISITOPA»
nuddepeHmanpHON
pETYJIMPOBaHUs  CUTHaja

«ANDPDEP.COCTABAIOUIAA
3aJ1aeT BEJIMYUHY
COCTAaBJIIONIEH
yhnpasiaeHus. Jta
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the output frequency depending on the speed of
change of the maintained parameter. The faster
the parameter changes, the higher the values of
the proportional and integral components shall
be and the higher the possibility of over-
correction in the system. The differential
component allows achieving a stable attenuation
(amortization) of  maintained  parameter
fluctuations. When the differential component is
too small, this leads to a spike at a sudden
change of the maintained parameter, when the
differential component is too high — to an
increase of the system response time.

The REGULATION PERIOD control point
defines discreteness with which the regulator
compares the actual value of the maintained
parameter with the set value and corrects the
drive output frequency. If the maintained
parameter information discretely comes to the
regulator with a periodicity, then the
INTEGRAL REGULATION COMPONENT
control point shall be set not less than this
period.

To activate this operation mode, select the type
of the maintained parameter (the VALUE OF
MAINTAINED PARAMETER control point) in
the INVERTER SETTINGS menu. Then set the
value for the maintained parameter that would be
automatically maintained and other control
points of the regulation group in the frequency
drive settings menu.

The recommended values of the control points
for the PID-regulation mode are listed in Table
2.7.

BEJIMYMHA BIMAET HAa W3MEHEHUE BBIXOJHOU
YacTOTHI B 3aBUCUMOCTU OT CKOPOCTH U3MEHEHMUSI
nojajep>kuBaeMoro mapamerpa. Yem ObicTpee
U3MEHSETCS TMapaMmerp, TeM OOJbIINe OJKHBI

ObITh ~ 3HAUEHHUA  MNPOMNOPLUUOHATBHOM U
UHTEIPAIBHOM  COCTAaBIAIOIIEH, TEM  BBIIIE
BEPOATHOCTD BO3HUKHOBEHUS
nepeperyInpoBaHus B cHucTeMe.
HMuddepenunanpHas cocTaBisioUas MO3BOJSET
JTOOUTHCA YCTOWYHBOTO 3aTyXaHHs
(memmdupoBaHus) KoJIeOaHui

nojiepxKuBaeMoro napamerpa. Ciumkom maioe
3HaueHHe AU PepeHINATBHON COCTaBISAIOMICH
IPUBOJUT K BBIOpOCY IIpU CKadyKOOOpa3HOM
U3MEHEHHH  TIO/AJCP)KMBAEMOro  IapaMmeTpa,
CIIMIIKOM OOJIBIIIOE — K YBEJIHMUYEHHIO BPEMEHU
PEaKLUH CUCTEMBI.

Veraska  «[IEPUOJ  PEI'YJIMPOBAHU»
3a]a€T JUCKPETHOCTb, C KOTOPOM PETYJIATOP
IIPOM3BOJUT CpaBHEHHE TEKYILIEro 3HaueHUus
MONJEPKUBAEMOr0  IIapaMeTpa C  3aJaHHBbIM
3HAYEHUEM U KOPPEKTUPYET BBIXOJHYIO 4acTOTY
CY. Ecmum uHpopmanus o HOAAEPKHBAEMOM
IapaMeTpe MOCTYIMaeT B PETYJIATOpP AUCKPETHO C
HEKOTOPBIM MIEPUOJIOM, TO YCTaBKy
«MHTEI'P.COCTABAIOLIAA PETVJIATOPA»
CJIelyeT 3a/1aBaTh HE MEHBILIE ATOrO IEPUOA.

JIisi aKTUBUPOBAHUS JTAHHOTO pEXHMa pPabdOTHI
HEO0OXOUMO BBIOpaTh THUN TMOAECPKUBAEMOTO
rnapaMmeTpa (ycraBka «3BHAUYEHUE
TTIOJI.ITAPAM.») B Mento «HACTPOUMKHU ITU».
JHanee HEO0XO0 MO 3a7aTh 3HAYCHUE
BbIOpaHHOTO  TlapaMeTpa, KoTopoe  Oyxer
MOJJICP)KUBATHCS ~ ABTOMATHYECKH, H  BCE
OCTaJdbHBIE YCTaBKU TPYMIBI PETYIUPOBAHUS
MEHIO HACTPOEK YaCTOTHOTO IIPHBO/IA.

Pexomennyemsblie YCTaBOK  JUIs
(GyHKIIMOHUPOBAHUS pexuMa
[MU/1-perynupoBanus npuBeaAeHbI B Tabauie 2.7.

3HA4YCHUA
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Table 2.7 — Control points values for the PID-regulation mode /
Tabauna 2.7 — 3nauenns ycraBok mis [T JI-perynupoBanust

Type of maintained parameter/ Tum moamep;KuBacMOro mapaMerpa

Average operation

Control point/ Yeraska | current, motor load / | ESP intake pressure/ Jlapsicrse xuakocTy Ha

Cpenuuii pabouuii TOK, Bxoze SIH
3arpyska [19]]

Downhole sensor IRZ/ Elekton/ | Borets/ | Novomet/
system type/Tun TMC NP3 Onekron | bopen HoBomer
Proportional
component/ 0.3 0.003 | 0003 | 0.003 0.01
[IponoprimonanpHas
COCTaBJIArOIIasA

Integral component/
Wnterpanbras 1.00 6.00 35.00 35.00 20.00
COCTaBJIAOIIas

Differential component/

HAuddepeninanprast 1.00 6.00 35.00 35.00 20.00
COCTaBJIArOIIAs
Positive . Positive o
. Positive Positive
Feedback type/ Tum | Negative feedback/ | feedbac | o . | feedbac | o o 1)
o0paTHOI1 CBsI3U 00C k/ ki
noc I[1OC roc I1OC

Interrogation  period/

1.0 10.0 60.0 60.0 20.0
[Tepuon onpoca
Insensitivity range/
JlnanaszoH 0.1 0.5 0.5 0.5 0.5
HCYYBCTBUTCIIbHOCTU
2.4.6 Proportional linear regulation mode 2.4.6 PexxuM TIPOTIOPIIMOHANIBHOTO JIMHEHHOTO
peryaupoBaHus

The proportional linear regulation mode Pexum MIPOTTOPITUOHATEHOTO JTUHEHHOTO
(hereinafter — linear regulation) is intended to peryaupoBanus (manee — TUHEHOoe
maintain value of some technological parameter peryaupoBanue) npeaHa3HauCH JUTS
within a given range by means of proportional nonnepxanus 3HAYEHUS OTIpeIeIEHHOTO
change of output frequency. Type of the texHomormyeckoro  mapaMeTpa B 3aJaHHOM

regulated parameter is set with the help of the auanazone nyTeM MPOMOPIIMOHATIBHOTO
PARAMETER TYPE control point in the wu3meHeHus BBIXOJIHOM YaCTOTBHL. Tun
INVERTER SETTINGS — LINEAR perymupyeMoro mapamMerpa 3aJaeTcs yCTaBKOH

REGULATOR menu. Such parameter can be: «THII ITAPAMETPA» wmento «HACTPOMKU
ESP intake pressure (Pin) taken from the IT4Y» - <«JIMHEWHBIM PEI'YJIAATOP». B
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downhole sensor system or signal value on one
of the additional analog inputs of the drive
(AN.IN.1, AN.IN.2). In addition, the following
settings should be made in the INVERTER
SETTINGS — LINEAR REGULATOR menu:

- MIN FREQUENCY (setting of drive output
frequency corresponding to the minimum value
of the regulated parameter set by the MIN VAL.
OF MAINTAINED PARAM. control point. It is
set in units of frequency);

- MIN VAL. OF MAINTAINED PARAM. (the
minimum value of the regulated parameter. This
control point is set in the same measurement
units as the parameter set in the PARAMETER
TYPE setting);

- MAX FREQUENCY (setting of drive output
frequency corresponding to the maximum value
of the regulated parameter set by the MAX VAL.
OF MAINTAINED PARAM. control point. It is
set in units of frequency);

- MAX VAL. OF MAINTAINED PARAM. (the
maximum value of the regulated parameter. This
control point is set in the same measurement
units as the parameter set in the PARAMETER
TYPE setting).

The linear regulator principle of operation is
shown in the figure below:

Ka4yeCcTBE TAKOTO TapameTpa MOTYT BBICTYMHATh:
nanenue Ha npueme OLH  (PBx.31H),
MOJTYYCHHOE oT CHCTEMBI MOTPYKHOM
TEJEMETPUM UM 3HAYCHHE CUTHAa HAa OJHOM M3
JOIOJHUTEIBHBIX  aHAJOroBBIX BXomoB CVY
(AH.BX.1, AH.BX.2). JIonoaHUTENBHO B MEHIO
«HACTPOMKU T4» -  «JIMHEWHBII
PEI'YJIATOP»HEe00Xx0auMo TaKXKe 3aJ1aTh
CJIEYIOIINE YCTaBKH:

- «MUHUMAIJIBHAA YACTOTA VYCT.» -
yCTaBKa BBIXOTHOM YaCTOTEI cy,
COOTBETCTBYIOIICH MHUHUMAJIBLHOMY 3HAYCHUIO
peryaupyeMoro rnapamerpa, 3aJJaHHOMY YCTaBKOU
«MHWH.3HAY.IIOAAEPX.IIAPAMETPA».
3agaeTcs B €AMHUIIAX U3MEPEHUS YaCTOTHI;

- «MHUH.3HAY.ITIOAJAEPX.IIAPAMETPA» —
MHUHHMaJIbHOE 3HAYCHHE PEryarupyeMoro
napaMeTpa. YcTaBKa 3aJaeTcsi B CIUHHIAX

U3MEpEHHsl T[apaMmeTpa, 3aJaHHOTO YCTaBKOMN
«THUII ITAPAMETPA»;

- (MAKCUMAJIbHAS YACTOTA VYCT.» —
yCcTaBKa BBIXOJHOM YacTOTBI Cy,
COOTBETCTBYIOIIEH MaKCUMaJIbHOMY 3HAUYE€HUIO
peryupyeMoro napaMerpa, 3aJaHHOMY yCTaBKOI
«MAKC.3HAU.IIOJAEPX.ITAPAMETPAY.
3amaeTcs B €IMHUIIAX U3MEPEHUS YacCTOThI;

- MAKC3HAUWIIOJAEPX.ITAPAMETPA -
MaKCUMaJIbHOE 3HauYeHUe peryimpyemMoro
nmapaMeTpa. YcCTaBKa 3a/JaeTcsi B eAMHHIAX

W3MEpPEHHsS TapaMeTpa, 3aJaHHOTO YCTaBKOM
«TUIT ITAPAMETPAW.
[Mpunuun  paboThl  JMHEWHOTO  perymsTopa

ITOKAa3aH Ha PUCYHKC.
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BblX

Fout F
A

FI'I'IEI -

Freal-time F'leu

Fmin =

X (noppepxUBaeMbIid NapameTp)

XT&K

(maintained parameter)

Xreal-time

Figure 2.6 — Linear regulation / PucyHok 2.6 — iuHeliHOE peryaupoBaHie

The figure shows that when the regulated
parameter value is within the range set by the
control points “MIN VAL. OF MAINTAINED
PARAM.” and “MAX VAL. OF MAINTAINED
PARAM.”, drive output frequency is
proportional to the real-time value of the
regulated parameter and is within the range set
by the control points “MIN FREQUENCY” and
“MAX FREQUENCY™.

Value of drive output frequency during linear
regulation is calculated as follows:

(Xreal-time - Xmin) * (Fmax - Fmin)
Fout = + Fmin,

(Xmax - Xmin)

where

Xreal-time — real-time value of the maintained

parameter which type is defined by the
PARAMETER TYPE control point;

Xmin — value of the MIN VAL. OF
MAINTAINED PARAM. control point;

Xmax — Vvalue of the MAX VAL. OF

MAINTAINED PARAM. control point;

W3 pucyHka BHIHO, 4YTO TIpU 3HAYCHHUHU
peryaupyeMoro mapaMmerpa B JIUara3oHe,
3aJJaAHHOM yCTaBKaMu
«MUH.3HAUY.IIOJAEPX.ITAPAMETPA» -
«MAKC.3HAUIIOAAEPX. ITAPAMETPAY,
BBIXOJIHAS 4acToTa cy ompeensieTcs
MIPOMOPLHUOHATIEHO TEKYyIIEMY 3HAYEHUIO
peryaupyeMoro mapaMerpa, HO B Ipeaenax
JIuana3oHa, 3aJ1aBaeMoro yCcTaBKaMu

«MUHUMAJIbBHAA YACTOTA VCT.» -
«MAKCUMAJIbBHAA YACTOTA YCT.».

Pacuer 3Hauenusa BeIxoguou uyactorel CY BO
BpeMsi paboThI JIMHEHHOTO peryasitopa
MPOU3BOIUTCS IO PopMyIie:

(XTeK - Xmin) * (Fmax - Fmin)

FBLIX. -

+  Fnmin, TIE
(Xmax - Xmin)

Xrex — TCKYHIECC 3HAYCHUC MOAACPKUBACMOTIO

napamerpa, TUI KOTOPOTo 3a7aercs
ycraBkoil «TUIT ITAPAMETPA;
Xmin - 3HA4YCHUE YCTaBKHU

«MHUH.3HAY.ITOAJEPX ITAPAMETPA»

Xmax - 3HAYCHUE YCTaBKU
«MAKC.3HAY.TIOAAEPX.IITAPAMETPA»

Fmin — 3nauenue ycraBku «MUHUMAJIBHASA
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Fmin — value of the REGULATOR MIN
FREQUENCY control point;

Fmax — Vvalue of the REGULATOR MAX
FREQUENCY control point.

The figure also shows that when the regulated
parameter value is either below the value defined
by the MIN VAL. OF MAINTAINED PARAM.
control point or above the value defined by the
MAX VAL. OF MAINTAINED PARAM.
control point, then drive output frequency is
limited at the level of the MIN FREQUENCY
control point or MAX FREQUENCY control
point correspondingly.

If during operation of the regulator a malfunction
related to the regulated parameter occurs (for
example, communication with the downhole
sensor is lost or analog input failed), the drive
automatically exits the linear regulation mode
and continues operating with the value of output
frequency equal to the output frequency value at
the moment of exiting linear regulation mode. As
soon as the problem is eliminated, regulator
resumes its operation.

To activate the linear regulation mode, configure
the above mentioned control points and switch on
the mode by setting the LINEAR REGULATOR
control point to the ON value.

2.4.7 Mode of program frequency change

The program frequency change mode is required
at bringing the well on to stable production. In
this mode, frequency is changed uniformly at a
specified rate. The program frequency change
mode is activated by selecting the value ONCE
or CONTINUOUSLY for the PROGRAM
FREQUENCY CHANGE control point in the
TECHNOLOGICAL SETTINGS menu.

In the program frequency change mode the
frequency changes from the value set by the

YACTOTA PEI'YJIAATOPA»

Fmax — 3Hauenue ycraBku «MAKCHUMAJIbHASA
YACTOTA PEI'VJIAATOPA»

N3 pucynka Taxxe BUIHO, YTO MPU 3HAYCHHUH
peryjampyeMoro mapaMeTrpa MeEHee, 3aJaHHOTO
YCTaBKOM
«MHWH.3HAY.ITIOAJAEPXKX.IIAPAMETPA» wnnu
Ooiee

«MAKC.3HAY.ITIOOJAEPX ITAPAMETPAY,
BEJIINYMHA BBEIXOJIHOU YaCTOTEI cy
OTpaHUYUBACTCSA Ha YpOBHE YCTaBKH
«<MUHUMAJIBHAA YACTOTA YCT.» wm
«MAKCHUMAJIbBHAS  YACTOTA  VYCT.»
COOTBETCTBEHHO.

[Ipy  BO3HHMKHOBEHHMH, BO BpeMs pabOTHI
peryjisTopa, HEHCIPABHOCTH, CBSI3aHHOW C
pETYIUpPYyEMBIM rmapaMeTpom (Hanpumep
OpOMajaHue CBSA3M C HOTPYXKHOM TeleMeTpueit
WIA BBIXOJ W3 CTPOS aHAJIOrOBOrO BXO0ja),
OCYIICCTBIIACTCS ABTOMATHYECKUIl BBIXOJ W3
pexumMa  JIMHEHHOrO peryinupoBaHus u
nanpHelmas padora CY mpojaoipkaeTcss co
3HAYCHUCM BI)IXOI[HOI\/JI qaCcTOTbl HaA MOMCHT
BHIXOJIa W3 peXuMa perynupoBaHus. [lpu
YCTPaHEHHWH HEHCIIPABHOCTH paboTa peryasropa
BO300HOBIISIETCS.

Jns  aKkTUBUpOBaHUS  pEeXUMa  JIMHEHHOTO
pEerylupoBaHusl HEOOXOAMMO 3a/laTh 3HAYCHHS
MEPEUYHCICHHBIM BBIIIE YCTaBKaM W 3aTeM
BKJIIOUHTh pexum, 3amaB yCTaBKe
«IAHEWHBIA  PETYJISITOP»  3HaueHue
«BKJI».

2.4.7 Pexxum IIPOrPaMMHOTIO WU3MEHEHUS
YacTOTEI

PexxuM mporpaMMHOTO HM3MEHEHHUS YaCTOTHI
HEOOXO0/IMM TIPY BBIBOJIE CKBRKHWHBI HA pexuM. B
TOM peXHUME M3MEHEHHE YacTOThI MPOHCXOIUT
PaBHOMEpPHO C 33JaHHBIM TeMIoM. Pexum
IPOrPaMMHOTO U3MEHEHHUsI YaCTOTHI BKIIIOYAETCS
YCTaHOBKOH YCTaBKH «[TPOTPAMMHOE
N3MEHEHUE YACTOTbI» MEHIO
«TEXHOJIOTUYECKUE HACTPOVKW» B
cocrostanre «OJIHOKP.» nmu «IIOCTOSH. ».

B pexume nporpaMMHOrO M3MEHEHHS YacTOTHI
MIPOU3BOJUTCS U3MEHEHUE YaCTOThI OT 3HAUCHUS,
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INITIAL FREQUENCY control point Finitiar till
the value set by the FINAL FREQUENCY
control point Frinai, and the change rate is defined
by the CHANGE RATE control point with the
discreteness of 0.01 Hz/h.

The motor underload control point changes
simultaneously with the frequency change
(proportionally to the frequency change). The
actual value of the underload control point is
calculated by the following formula:

(Fact)?
ULP CPacr = —— *
(Finit)?

ULP CPiniT where

Fact., Hz — value of output frequency at the
moment.

Finit., Hz — value of the INITIAL FREQUENCY
control point.

ULP CPiir - value of
UNDERLOAD CP control point.

the INITIAL

The underload setting is changed from the value
set by the INITIAL UNDERLOAD SETTING
control point to the value calculated (by the
above mentioned formula) when the program
frequency change is completed.

If, during frequency software change, motor current
exceeds the value of the LIMIT CURRENT
SETTING control point (this control point is set as
percent of the MOTOR NOMINAL CURRENT
control point) and the CURRENT LIMIT control
point from the TECHNOLOGICAL SETTINGS
menu is set, then the system stops increasing
frequency until motor current decreases.

Change of drive output frequency during

3aJaHHOIO «HAYAJIBHA I
YACTOTA» Fuau nmo 3HadeHus, 3aJgaHHOIO
ycraBkoit «KOHEUHAS YACTOTA» Fxouey,
CKOpOCTb ~ M3MEHEHMS  3aJaéTcsi  YCTaBKOU
«CKOPOCTb U3MEHEHUW S » c
nuckperHocthio 0,01 I'm/gac.

YCTaBKOM

OMHOBPEMEHHO C  W3MEHEHHEM  YacCTOTHI
(TMponopIHOHATIBLHO YaCTOTHI)

IMPOU3BOJUTCA HM3MCHCHHE YCTAaBKH 3alllUTHI OT

HU3MCHCHUIO

Henorpy3ku IID]]. Pacyer Tekymiero 3HaueHUs
YCTaBKH

dbopmyre:

HCOOI'PY3KH MMPOU3BOAUTCA 10

(FTEK)2 *

YCT.3CHTEK= YCTBCHHAI{ S Wi (5]

(Friau) 2

Frexk, Tm - 3HAYEHUE BBIXOJHOU

YaCTOTHI.

TEKYyLICC

Fuau, I'm — 3nauenue ycraBku «HAUYAJIBHAS
YACTOTA».

VYCT.3CIIgau — 3HAYECHUE
«HAYAJIBHAS YCT. HEJJOI'PY3A».

YCTaBKH

V3MmeHeHre ycTaBKH HEJOTPY3KH MPOU3BOAUTCS
oT 3HAYCHMUS, 3aJJaHHOTO YCTaBKOM
«HAYAJIbBHAA VYCT. HEAOI'PY3A» 1o
3HAYEHUS MOJTYYEHHOTO (110 MPUBEICHHON BHIIIE
dbopmyse) Ha MOMEHT OKOHYaHHUS pPaOOTHI

pexUMa MporpaMMHOTO U3MEHECHUA YaCTOTHI.

Ecin B mpomecce MnporpaMMHOIO H3MEHEHHUS
4acToThl TOK [ID]] mpeBBICUT 3HaYEHUE YCTaBKHU
«[TPEJIEJIbHBIA TOK VYCT.» (3amaercs B
nporentax ot ycraBku «HOMWHAJIBHBIN
TOK II9/]») mnpu BKIIOYEHHOH  ycTaBKe
«OI'PAHNUYEHUME TOKA» u3 MEHIO
«TEXHOJIOTUYECKHUE HACTPOMKM», To0
JlanbpHeee YBEJIMYECHHE YaCTOThI
MPUOCTAaHABIMBACTCA JI0 MOMEHTAa CHH)KEHUS

toka [19/1.

N3menenune Boixomuoi yactorel CY mpu pabote
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operation in the program frequency change mode B pexxume MPOrpaMMHOIO H3MEHEHHS YaCTOTHI

is shown in Figure 2.7.

Frequency,
Current

Hue o,
Tok

f 3

Foinal Froea

Finitial F,y,

limit Lipe,

Time Bpewa

IIOKa3aHo Ha puc. 2.7.

Frequency.
Current
Yacrora,
Tow
[
FinalFppn m ™ ™ = = = — — — — —
Faat=Faet. F.,,=F,,
Faet, ¥
Finitial F, | |

Timit Lupes

| .

Time Bpess

Figure 2.7 — Operation in the program frequency change mode / Puc.2.7 — Pabora B peskume
IIpOrpaMMHOTO U3MCHCHUA YaCTOThI

When the PROGRAM FREQUENCY CHANGE
control point is set at the ONCE value, the smooth
change mode will be active until frequency
reaches the “Final frequency” value, or until the
moment the motor stops, i.e. after any stop of the
motor during that mode (after manual, automatic,
remote, or emergency stop) when the motor starts
again, the smooth frequency change mode will
OFF.

When the PROGRAM FREQUENCY CHANGE
control point is set at the CONTINUOUSLY
value, the smooth frequency change will be active
until frequency  reaches  the FINAL
FREQUENCY value or until the mode is
deactivated (by setting the PROGRAM
FREQUENCY CHANGE control point at the
OFF value), i.e. after any stop of the motor
during operation in this mode (after manual,
automatic, remote, or emergency stop) when the
motor is started again (after manual, automatic or
remote start), the smooth frequency change mode
will be automatically resumed.

2.4.8 Low insulation resistance operation mode

The low insulation resistance mode is intended
for use in situation when insulation resistance of
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IIpu 3amanum ycraBke «[IPOIPAMMHOE
N3MEHEHUE YACTOTbI» 3HAYEHUS
«OJHOKP.» pexxum miaaBHOTO U3MEHEHUs1 OyIeT
paboTaTh 1O MOMEHTa JOCTHXKEHHS YacTOTHI
«Koneunas yactora», Uiu 10 MOMEHTa OCTaHOBA
I3/ 1.e. mocne moboro ocranosa [19]] Bo Bpems
paboThl pexuma (pydyHOTO, aBTOMATHUYECKOTO,
YAQJIEHHOIO0, aBapUilHOTO  OCTAaHOBOB)  MpH
nocienytomemM 3anycke [ID]] pexum miaBHOTO
M3MEHEHHUs YacTOThl OyJeT HaxOIUThCS B
coctostHr «OTKIJ».

IIpu 3amanum ycraBke «[IPOI'PAMMHOE
N3MEHEHUE YACTOTbI» 3HAYEHUs
«IIOCTOSH.» pexuM IIIaBHOTO HW3MEHEHUS
Oyner paboTratb J0 MOMEHTa JOCTH)KCHUS
yactoTel «KOHEUHAS YACTOTA», uam 10
OTKJIIOUEHHSA  pexuma  (3aJlaHheM  YCTaBKe
«[TPOTPAMMHOE U3MEHEHUE YACTOTbI»
sHaueHust «OTKJI») T.e. mocne mr060ro octaHoBa
I[I3 Bo Bpemst paboOThl pexuMa (py4yHOro,
aBTOMAaTUYECKOr0,  yAaJeHHOro,  aBapUUHOTO
OCTaHOBOB) TIpU JIFOOOM TOCTEAYIOIIEM 3aIyCKe
191 (pyuyHOM, aBTOMaTHYECKOM WITH YIATEHHOM )
PeKUM IJIaBHOTO HM3MEHEHHs YacTOThl Oyaer
aBTOMATHUYECKH 3aITyCKaThCsl BHOBbD.

2.4.8 Pexxum  paboThl  OpU  MOHWKECHHOM
CONPOTHBIICHUH N3OJISIINN
Pexum paboThI npu HOHM)KEHHOM

COIIPOTUBJICHUN H30JIAOMH NPCAHA3SHAYCH JIA
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the “Transformer-Cable-Motor” system has
reached unacceptable level and in case of failure
of the downhole sensor (whatever the
manufacturer is).

In this mode, drive operation sequence is the
following:

- when insulation resistance becomes lower
than the control point value, the motor
does not stop

- 0 sec. value is set automatically for the
time to shutdown at overload control point

- when motor current exceeds the overload
control point, the motor will stop
immediately. At that the screen will
display the message that the motor was
stopped due to low insulation resistance

The low insulation resistance mode can be
activated in the drive terminal menu by setting
the  OPERATION AT LOW INSUL.
RESISTANCE control  point  from  the
INSULATION RESISTANCE group at the ON
value.

2.4.9 Mode of voltage optimization by current

ATTENTION: This mode can be used with an
induction motor only.

The mode of voltage optimization by current
ensures operation of the drive with maximum
energy saving. In this mode, motor operation
voltage and current are reduced without changing
ESP system rotation frequency.

Voltage optimization can be achieved either in the
automatic or manual control mode

In the manual mode, optimization is achieved by
gradual reduction of value of the TRANSFORMER
SECONDARY VOLTAGE control point (the
recommended change step is not more than 10 V)
while monitoring motor mean current which shall
decrease as well. Optimization is considered to be
completed when at decrease of value of the
TRANSFORMER SECONDARY VOLTAGE
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HCIIOJIb30BaHUS npu HEJIOIyCTUMOM
CONIPOTUBIICHNH uM30JAMu  cucteMbl «TMITH-
kabenp-I19/]», a Takke B cllydae BBIXOJa W3
cTtpos morpyxHoro ©Omoka TMC  mro6oro
IIPOU3BOUTES.

B nmanHoM pexume amroputM paborer CY

CIICAYIOUIUI:

- TIpU CHMXKCHUH CONPOTUBJICHUS HU30JISALIUU
HIDKE 3HAYCHHUS YCTaBKH OTKIIIOUYCHHE
121 He mpoucxoauT;

- aBTOMaTHYECKH 3aJaeTcs 3HAYEHHUE
YCTaBKM  BPEMEHU  OTKJIIOYEHHUS IO
neperpy3y 0 cek;

- npu npesblieHuu TokoMm I1D]] ycraBku
neperpy3a  IOPOU3OHIET  MIHOBEHHOE
otkmtouenue [19/1. Ilpu sToM Ha aucruiee
Oynmer cooOmeHne o0 OCTaHOBE IO
MOHWKCHHOMY COMPOTHUBIICHUIO
W30S,

Pexum paboTsl npu MTOHKCHHOM
COTNIPOTUBIICHUN H30JISIIUA MOXKHO aKTHBHPOBATH
B MeHI0 TepmuHania CVY, 3agaB ycraBke "PABOTA
TP ITOHMX.COIIP.N30JALIMN"  rpynmsl
yctaBok «COITPOTUBJIEHUE W30JIALIN»

sgaueHue «BKJIy».

2.4.9 PexxuM ONTHMHU3ANNHT HATIPSDKEHUS 110 TOKY

BHUMAHMUE: JlaHHBII ~ peXUM  MOXKHO
MCII0JIb30BaTh TOJIBKO C aCHHXpOHHBIM [1D/1.

Pexum onrtuMu3anMM HamnpsHkKeHUsT IO TOKY
oOecrieunBaer pabory CVY ¢ MakcuMaibHOH
HSKOHOMHUEHN 3JIeKTpodHepruu. B nanHoMm pexume
oOecrnieunBaercs MTOHI>KEHNE paboyero
HanpspkeHus W Toka II9JI mpu HensMeHHOM

yactoTe Bpamenus: Y II[H.

OnTtuMuzanust HapsDKEHUST MOXKET MPOBOAUTHCS
KaK B aBTOMaTHYECKOM, TaK U B PYYHOM pEXHUME
yIpaBJIeHUS.

B py4uHOM pexxuMe OnTUMH3aIMs MPOU3BOAUTCS
MIOCTETICHHBIM YMEHBIICHHEM 3HAYCHHS YCTaBKHU
«HATIPSXKEHUE OTITAUKU TMITH»
(pexoMeHIyeMbIi mar W3MeHeHHWst He Ooiee
10 B), mpu TOCTOSHHOM KOHTpPOJE 3HAYCHHS
cpeanero Toka IID/[, koTopoe Tak k€ HOKHO
Onrumusanus

CHMKATHhCA. CUUTACTCA
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control point motor mean current increases. At that
the TRANSFORMER SECONDARY VOLTAGE
control point should be set at the previous voltage
value and then the system continues operation at
this optimized value.

Voltage optimization by current in the automatic
mode can be activated using the drive terminal
keyboard, by setting the “ABTOM.onTHMM3AIUA
Un” (Automatic optimization of Un) control point
from the TECHNOLOGICAL SETTINGS group
at the ON value. At that the optimized voltage
value will be defined automatically. When
optimization is  complete, the AUTO
OPTIMIZATION OF U, control point will
automatically take the OFF wvalue, and the
TRANSFORMER SECONDARY VOLTAGE
control point will take the value of the defined
optimized voltage.

2.4.10 Motor current limiting mode (avoiding
motor overload failure)

The current limiting mode ensures non-stop
operation of the motor in case of a short-term
current overload.

In this mode when motor operation current
reaches or exceeds the value of the overload
control point MOTOR OVERLOAD SETTING,
frequency inverter output frequency decreases so
that motor operation current becomes less than
the overload control point, but remains close to
the control point value. When current returns to
the allowable limits, frequency returns to the set
value.

The current limiting mode can be activated via
the drive terminal keyboard by selecting the ON
value for the CURRENT LIMIT MODE control
point from the TECHNOLOGICAL SETTINGS
control points group.
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3aKOHYEHHOM, KOTJa NMpH OYEepEeHOM CHUKEHUH
3HAYCHHUS YCTaBKU «HAIIPAXXKEHUE
OTIAWKN TMITH» HpOMCXOIUT YBEIMUYEHHE
cpenHero Toka [I9QJI. Ilpu »sTomM ycraBke
«HATIPSDKEHUE OTITAMKU TMITH» CIENYET
IPUCBOUTH NPEIbIAYIEe 3HAUCHUE HAIPSKEHUS,
u gJanee pabota obecrieunBaercs C

OINITUMAJIbHBIM HaIIPSXKCHUEM.

O3THUM

Pexxum ontuMuzanuy HampspkeHHsT MO TOKY B
ABTOMATUYECKOM PEKHME MOKHO aKTHBHPOBATH C
kiaBuatypel TepmuHania CVY, 3amaB  ycraBke
«ABTOM.OIITUMMU3ALIA Uny» TPYIIIBI
«TEXHOJIOTUYECKHUE
«BKJL».
ONTUMATBHOTO

YCTaBOK
HACTPOUKW»
omnpeeeHne
HaANpsDKEeHUs OyJeT MpOu3BEeHO aBTOMATHUYECKU.
ITo OKOHYaHHH ONTUMH3AILIUH yCTaBKe
«ABTOM.OIITUMU3ALIMA Uny
ABTOMAaTUYECKU OyAeT MPUCBOCHO 3HAUYCHUE
«OTKJL.», a  ycraBke «HAIIPAXKEHUE
OTIIAMKU TMIIH» - 3HadYeHHe HAJCHHOTO
ONTUMAIBLHOTO HAIPSKCHHMSL.

IIpu 3TOM

3HaA4YCHUA

2.4.10 Pexxum orpanuuenus toka I[19]] (yxox ot
aBapuu neperpysa [19]])

Pexxum  orpanmueHus Toka  oOecreyuBaeT
0€30CTaHOBOYHYIO paboty §iC)| npu
BO3HMKHOBEHUHM KPAaTKOBPEMEHHOH Meperpy3ku
0 TOKY.

B oasrom pexume JSRI05
MPEBBILIEHUH YypoBHEM pabouero Toka [19]]
3HaueHus yctaBku neperpysa "TIEPEI'PY3 I19]]
YCT."

YacCTOThI Hq, yTOOBI 3HAYCHHE pa6oqer0 TOKa

npu JOCTHXXCHUHU

MPOU3BOJUTCS  CHIIKEHHE  BBIXOJHOMU
II9]] crano MeHbIIE YCTaBKM IIEperpysa, HO
O6mu3kuM K ycraBke. IIpu Bo3Bpare TOKa B
JIOTYCTUMBIE IIPEJENbl IPOUCXOJUT  BO3BpaAr

YacCTOThI K 3a/TaHHOMY 3HAYCHHIO.

Pexxum orpaHmdeHus TOka MOKHO aKTHBHPOBATH
¢ knaBuatypbl TepmuHana CVY, 3amaB ycTaBke
«OI'PAHUYEHUE TOKA» rpynmsl ycTaBoOK
«TEXHOJIOTMYECKHUE HACTPOMKI»
3Hauenue «BKJL».
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2.4.11 Motor temperature limiting  mode

(avoiding motor overheating failure)

The temperature limiting mode is active only if a
downhole sensor system capable to monitor
motor temperature is available; the mode ensures
non-stop operation of the motor in case of short-
term overheating of the motor.

In this mode, if actual temperature of motor
reaches or exceeds the value of the MOTOR
MAX TEMPERATURE control point, frequency
inverter output frequency decreases so that motor
temperature becomes less than the maximum
motor temperature control point, but remains
close to this control point. When motor windings
temperature returns to the allowable limits,
frequency inverter frequency returns to the set
value.

2.4.12 Low mains voltage mode (avoiding low
mains voltage failure)

The low mains voltage mode is active only for
the drive with a certain type of the frequency
inverter and is characterized by the capability to
supply the motor with voltage sufficient for its
operation even when input voltage decreases
which is possible thanks to pulse-width
modulation control (ensured by the frequency
inverter) or change of frequency inverter output
frequency.

In this mode, when input voltage decreases down
to a level lower than 0.9*Unom (the NOMINAL
VOLTAGE control point from the INVERTER
SETTINGS control points group), maximum
output frequency is limited by a certain
algorithm.

2.4.13 Inverter radiator temperature limit mode
(avoiding inverter overheating problem)

This mode ensures normal operation of the motor
in situations when frequency inverter radiator
temperature increases.
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2.4.11 Pexum orpanmueHust Temmeparypsl [13]]
(yxon ot aBapuu neperpesa [13]])

Pexxum orpanuueHusi Temmeparypbl paboTaer

TOJILKO 1pU HaJIW4YUHU CHUCTCMbI HOI‘p}OKHOﬁ
TEIIEMETPUU  C  BO3MOXKHOCTBIO
TEeMIIepaTypbl s a u obecrieunBaeT
0€30CTaHOBOYHYIO paboty 151
BO3HMKHOBEHUH KPAaTKOBPEMEHHOT'O IIeperpena

IO,

KOHTPOJIS

pu

B »3TOM pexume 1OpH  AOCTHKCHHH WA
IIPEBBILICHUHM TEKYIIMM YPOBHEM TEMIIEpaTypbl
121 3HaueHus «TEMIIEP.IID [,
MAKC.» npou3BOIUTCS CHUKEHHE BBIXOJHOMN

gactoTel [IY, uToOBl Temmepatypa I[19]] crana

YCTaBKH

MEHBIIE YCTABKM MaKCHUMaJbHOW TEMIIEPATYPhI
I[15]], Ho Onmskoii k ycraBke. [Ipu BO3Bpare
temrneparypsl oomortok [IDJ[ B momycTumbie
Ipeaesibl TpoOUCXOAUT Bo3Bpar yacToTsel [IYU k
3a/IaHHOMY 3HAYEHUIO.

2.4.12 Pexxum  paboOTBl  NpH  MOHMKECHHOM
HanpsOKEHUHU ceTH (YXOJl OT aBapuH MOHUKEHHOTO
HaIPSDKEHUS CETH)

PexxuM paboThl MpHU NOHMKEHHOM HAaNpsKEHUU
¢ynkunonupyer Toapko B CY ¢
onpeneneHHelM THOM [IY u XxapakTtepuzyercs
BO3MOXKHOCTBIO OCYIIECTBIIATh nojauy Ha [13]]
JIOCTAaTOYHOTO Ui Pa0OThl HANpsDKEHUs Jaxe

CETHU

Ipu CHUXCHUM YPOBHA BXOAHOI'O HAIIPSKCHUA,
HINM
CpencTBaMu

YyTO  00€CleYnBaeTCsl  yIpaBJIEHUEM

(ocymiecTBisieTcsi  COOCTBEHHBIMU

ITY) nu6o n3meHeHneM BbIXOAHOM yacToTh [1Y.

B o3romM pexuMe Ipu CHUXKEHHH BXOAHOIO
HanpsokeHus 10 ypoHs Hke 0,9%Upowm (ycraBka
«HOMHMHAJIBHOE HAIIPAKEHUE» rpynmst
ycraBok «HACTPOMKHU I1U») mnpou3BomuTCs
OrpaHUYEHUE MaKCHUMaJIbHOW BBIXOJHOM YaCTOTHI
10 ONPEJIEIIEHHOMY aJITOPUTMY.

2.4.13 PexxuM  OrpaHWuYEHHs]  TEeMIEpaTypbl
panuatopa ITH (yxon ot aBapuu neperpesa I14)

Janupiii  pexxum  paboTel  obOecrieuynBaeT

HOpMaJbHBIA PEXKUM pabOThl JABHUraTeNs Mpu
BO3HUKHOBEHUH

CUTyallun IIOBBIIICHUA
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In this mode, when frequency inverter radiator
temperature increases, PWM frequency is
reduced first and if this brings no result within
one minute, frequency inverter radiator
temperature is reduced additionally by means of
reduction of frequency inverter output frequency.

2.4.14 Mode of automatic load recalculation over
frequency (load versus frequency)

ATTENTION: this mode can be used with an
induction motor only.

This mode allows automatic recalculation of
actual load value depending on actual inverter
output frequency.

The mode of automatic load recalculation can be
activated with the drive terminal keyboard by
selecting the ON value for the “Load vs
frequency” control point from the MOTOR
CONTROL POINTS AND PROTECTION
FUNCTIONS control points group.

In this mode, when frequency inverter output
frequency changes, the actual value of motor load
will be defined according to the following
formula:

502

MOT. LOAD = MOT. LOADso*

2
Faex

where

Loadso (%) is measured actual value of motor
load,;

Fout (HZ) is actual inverter output frequency.
2.4.15 Gas lock removal mode

The gas lock removing mode is for preventing
motor stops in case gas lock occurs at the ESP
intake. When the gas lock removing mode is on,
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TemnepaTtypsl paguatopa I14.

[Ipu 3aganum pmaHHOrO pexuma B Clydae

I
4aCTOThI

MOBBILICHUST ~ TEMIIEPATYpPhl  paaudaropa

CHayaJla IPOU3BOAUTCS  CHUKEHUE
[IIMM, a pu OTCYTCTBUM PE3YJIbTATA B TEUCHUE
MUHYTBI JIOTIOTHUTEIILHO OCYILIECTBIISETCS
IIOTIBITKA CHWKEHUS TeMIleparypsl paguaropa 114

3a CUET CHIDKEHUS BBEIXOAHOU yacToThl [TY.

2.4.14 PexxuM  aBTOMAaTHYECKOro  mepecuéra
3arpy3Kd OT 9acTOTHI (3aBUCHMOCTH 3arpy3Kd OT
YaCTOTHI)

BHUMAHMUE:
HCII0JIb30BaTh TOJBKO C aCHHXpOHHBIM [1D/1.

JIaHHBII ~ peXuM  MOXKHO

JlaHHBI  pexuM
MEePEeCYNTHIBATh TEKYIllee 3HAYCHHE 3arpy3ku B
3aBHCHUMOCTH OT TEKyIlIeld BBIXOIHOM YacTOTHI
I14.

IIO3BOJISICT AaBTOMATHYCCKHU

Pexxum aBTOMaTrHueckoro rmepecyeTa 3arpys3Ku
MO>XHO aKTHBHUPOBATh C KJIABHATYpPhl TEpMUHAJIA
CV, 3anaB ycraBKe «3aBUC.3arp.0T YacT.)» TPYIIIbI
yctaBok «YCTABKW W 3AIIUTHI TID10»
3HayeHue «BKJD».

B nmaHHOM pexuMe Npu M3MEHEHHHM BBIXOIHOM
gactoThl [IY Tekymiee 3HaueHue 3arpy3ku [19]]
OyJIeT onpeneNsThes Mo cleayronieit hopmyre:

502

3ATP.IID/I= 3AIPIID/s* —— ,
I:BI)IX2

rae

3ATP.IIDAS0, % — Tekymee HM3MEPEHHOE

3HaueHwue 3arpysku [10/];

FBoIX, 'l — Tekymas BeixoaHas yacrora [14.
2.4.15 Pexxum mMpoKayky raza

Pexum «IIPOKAYKH Ta3a» HOpCAHA3HAYCH JIA

NPEeNOTBPALLCHUS OCTaHOBOB 91 pu
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there is an attempt of quick removing the gas lock
by means of increase of drive output frequency.

To configure the mode, the following control
points (in the GAS LOCK REMOVAL MODE
section of the TECHNOLOGICAL SETTINGS
menu) are used:

- the GAS LOCK REMOVAL MODE control
point enables/ disables the “gas lock removing”
operation mode

- the GAS LOCK REMOVAL ON SETTING
control point sets the value of motor load relative
to the underload control point at which gas lock
removing starts. The value of load when gas lock
removing starts is determined as the sum of the
control  points MOTOR  UNDERLOAD
SETTING and GAS LOCK REMOVAL ON
SETTING

- the GAS LOCK REMOVAL OFF SETTING
control point sets the value of motor load relative
to the underload control point at which gas lock
removing stops. The value of load when gas lock
removing stops is determined as the sum of the
control  points MOTOR  UNDERLOAD
SETTING and GAS LOCK REMOVAL OFF
SETTING

- the GAS LOCK REMOVAL DURATION
control point sets maximum duration of gas lock
removing, i.e. maximum operation time at
increased output frequency

- the GAS LOCK REMOVAL ON/OFF DELAY
control point sets the value of start/ stop delay
time if any decrease/ increase of motor load to the
value determined by the GAS LOCK REMOVAL
ON SETTING (GAS LOCK REMOVAL OFF
SETTING) control point. The start delay time is
necessary to avoid false starts of the gas lock
removing mode at short-time variations of motor
load value
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oOpa3zoBaHuu Ta3oBoi mpoOku Ha mpueme DI[H.

[Tpu BKJIIOUYEHUU pexuma MPOKAYKH
MIPOU3BOJUTCSI TIOMBITKA YCKOPEHHOTO YJaJICHUS
ra3zoBod IMpOOKH 3a CUET MOBBIIICHUS BBIXOJIHON

yactoTel CVY.

Jns  HacTpOWKHM  peXuMma  IPETyCMOTPEHBI
CJIEYIONINE YCTaBKU (PAcCIIOIOKEHHBIE B pasjiesie
«PEXNM I[TPOKAYKU I'A3A» MEHIO
«TEXHOJIOTMYECKUE HACTPOMKM»):

«PEXUM TIPOKAUKU T A3A»
pa3pemaer /
«IPOKAYKH ra3ay,

- ycTaBKa

3ampemaer  pabory  pexuma

«YCT.BKJLIIPOKAUYKW» 3amaet
3HaueHue 3arpy3ku [I3]] oTHOCUTENBHO YCTaBKU
HEJOTPY3KH, MPU KOTOPOH 3aIyCKaeTcsl MpoKavKa
3HayeHue pyd  KOTOPOM
3aIyCcKaeTcsl MPOKayKa ONpeaeNnseTcss Kak cymma
yctaBok «HEJIOI'PY3 113 YCTABKA» wu
«YCT.BKJLITPOKAUYK»;

- yCTaBKa

rasa. 3arpys3Ku,

«YCT.OTKJL.ITPOKAYKW» 3anmaer
3HaueHue 3arpy3ku [13]] OTHOCHTENbHO YCTaBKH

- yCTaBKa

HEJOTPY3KH, TpU  KOTOPOM  OTKIIKOYAETCS
MIpOKayKa raza. 3HauyeHue 3arpy3ku, Ipu KOTOPOM
OTKJIFOYAETCS MPOKAYKa OMPENEAETC KaKk CyMma
yctaBok «HEJOI'PY3 119 YCTABKA» wu
«YCT.OTKJLITPOKAUYKN»;

- ycraBka «JJIMTEJIbBHOCTb ITPOKAYKW»
3a/1aeT MaKCUMAJIbHYIO JIJTUTEIHHOCTh MPOKAYKU
raza T.e.

MaKCUMaJIbHOC BpPCMA pa60TI)I Ha

IMOBBIIIEHHOHN BBIXOJHOM YaCTOTE;

- ycraBka «BPEMS 3AJIEPXKKW BKJI/OTKII
[TIPOKAUKHM» 3amaer 3HaueHWe  BpPEMEHU
3aJIepKKH  3amycka (OCTaHOBa) MPOKAYKU MPHU
CHWKeHMU (mpeBblieHnn) 3arpy3ku [IDJ] 1o

3HAYCHUS, OIIpEIEeTISIEMOTO YCTaBKOU
«YCT.BKJL.ITPOKAYKW»
(«YCT.OTKIJLITPOKAYKI»). 3anepkka

BKJIFOUEHHS HEOOXoanMa Ul N30eranus JIOMKHBIX

BKJIFOUEHU I pexxuMa IIPOKAYKU npu
KpaTKOBPEMEHHBIX KOJICOaHUSX 3HAYEHUS
3arpysku [19/1;
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- the GAS LOCK REMOVAL ACCELERATION
RATE control point sets the value of rate of
increasing output frequency at the gas lock
removing mode

- the GAS LOCK REMOVAL DECELERATION
RATE control point sets the value of rate of
decreasing output frequency at the gas lock
removing mode

Output frequency at the gas lock removing mode
Is set equal to the maximum allowable frequency
set by the MAX FREQUENCY SETTING
control point (the INVERTER SETTINGS /
MAXIMUM FREQUENCY menu).

The figures 2.6 and 2.7 show the operation mode
principle.

If any gas lock at the ESP intake occurs, motor
load value decreases. If the load value is
decreased to the value determined by the GAS
LOCK REMOVAL ON SETTING control point,
the gas lock removing mode is activated. The
activation is not immediate but with a delay
determined by the GAS LOCK REMOVAL
ON/OFF DELAY control point. When the mode
is on, output frequency increases to the value set
by the MAX FREQUENCY SETTING control
point. If during operation with increased
frequency the motor load value increases to the
value determined by the GAS LOCK REMOVAL
OFF SETTING control point, then the gas lock
removing mode is deactivated, i.e. output
frequency is decreased to the value set earlier (see
fig. 2.7). The mode deactivation is not immediate,
this happens with a delay determined by the GAS
LOCK REMOVAL ON/OFF DELAY control
point. If during operation at increased frequency e
motor load value is not increased to the value
determined by the GAS LOCK REMOVAL OFF
SETTING control point, then the gas lock
removing mode is deactivated upon expiration of
the time set by the GAS LOCK REMOVAL
DURATION control point (see fig. 2.7).

83

- ycraBka «TEMII PA3I'OHA TIPOKAYKN»
3a1aéT
BBIXOJIHOU

3HA4YCHHUC CKOpPOCTH

pabote

YBEJIMYEHHUS

YaCTOTHI npu peKUMa

«IIPOKAYKHU Ira3ar,

- yCTaBKa «TEMII
ITIPOKAUYKUW» 3apmaér
YMEHBIIICHUSI BBIXOJHOW 4YacTOThI MpU padoTe
peKUMa «IIPOKAYKU razan.

TOPMOXEHUA

3HAa4YCHUC CKOpPOCTH

BBIXOI[H&H qacToTa B PEIKHUME IIPpOKAa4YKHU

yCTaHaBIIMBAETCS paBHOI1 MaKCHMaJIbHO
JOIYCTUMOM 4acTOTe, 3a/1aBacMOM  yCTaBKOU
«MAKC.HACTOTA YCT.» (MeHrO
«HACTPOMKHU IT4» — «MAKCHUMAJIbHAS

YACTOTAY).

[IpuHnun paboThI
pucyHkax 2.7 u 2.8.

peKruMa NPCACTABIICH Ha

IIpu oOpa3oBaHuu Tra3oBOW MpPOOKM Ha IpHUeMe
OIIH nmpoucxoauT CHIKEHUE BETUYHHBI 3aTPy3KH
[I9/1. Ilpu cHMW)XEHHUH BEIMYUHBI 3arpy3Ku J10
3HA4YCHMS, OIIPENIENAEMOTO
«YCT.BKIL.ITPOKAYKI»

BKJIIOUEHHUE PEKMMa MPOKAuKH ras3a. BxiatoueHue
IIPOU3BOAUTCS HE MIHOBEHHO, a C 3aJEpXKKOH,
onpeaensiemoil ycrapkon «BPEMA 3AJIEPKKU
BKJI/OTKJI. TTPOKAYKW». Ilpu BkItOYeHUH
peKMMa TPOUCXOAMT YBEJINYEHHE BBIXOAHOMN

YCTaBKOM
MPOUCXOAUT

YacTOThl JI0 BEJIIMYMHBI, 33JaBAEMON YCTaBKOU
«MAKC.YUACTOTA.YCT.».
paboThl Ha TOBBLIIMICHHOW YacTOTE MPOUCXOJUT
1191 nmo
YCTaBKOM

Ecim BOo Bpems

yBEJIMYEHUE 3HAYEHHs] 3arpy3Kd
BEJIMYMHBI, onpeaensieMon

«YCT.OTKJLITPOKAUYKH», TO mNpOUCXOIUT
BBIXOJ] U3 PEKMMa NPOKAYKHU, T.€. YMECHbBILIECHUE
BBIXOJHOM  4YacTOTBl /10 paHee 3aJaHHOTO
3HaueHus (cM. pucyHoOk 2.7). Boixon u3 pexuma
MPOKAYKH TMPOMCXOJAUT HE MIHOBEHHO, a C
3a7€pKKOM, ompeaensieMon ycraBkoil «BPEMS
3AJIEPKKM BKJI/OTKIJIL. TTPOKAYKW». Ecnu
BO Bpems paboThl Ha MOBBIIMIEHHOW YacToTe
3HaueHue 3arpy3ku IIDJ] He Bo3pacraer 10
BEJIMYMHBI, onpeaensieMon
«YCT.OTKJL.ITPOKAUYKW»,

pexXUMa MPOKAYKU IMPOHU3BOAUTCA IO MCTCUCHHNU

YCTaBKOM

TO BBIXO[ us3
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Figure 2.8 shows successful operation in the
mode. In this case, after mode activation the gas
lock is diffused and motor load increases.

Figure 2.9 shows unsuccessful operation in the
mode. In this case, during operation at increased
frequency the gas lock is not diffused, motor load
does not increase.

SEM load. %

Output frequency, Hz Gas lock

BPEMEHHU, 3aJaHHOTO YCTaBKOH
«JJINTEJIBHOCTD ITPOKAYKW» (cM. pucyHOK
2.7).

Ha pucynke 2.8 mpencraBieH ciiydaidl yCHEIIHON
pabotel pexxuma. B ganHOM cioydae mocie
BKJIIOUEHUSI pEeXHMa MPOU3OILIO paccachblBaHHE
ra3oBOi NpoOKK U yBenu4eHue 3arpy3ku [19/].

Ha  pucynke 2.9 ciyvau
6e3ycrieniHoi paboThl pexxuma. B nanHom cirydae
3a BpeMsi pa0OThl Ha TOBBIIICHHOW YacTOTE
ra3oBas npooOka He paccocanack, 3arpyska [13]]

HC YBCIIMYUIIACDH.

IpeacTaBJICH

Gas lock

removing mode removing mode

darpyaka M3, % activation deactivation
BwxogHan JacToTa. [y Brnsiesne CITkmEHE
DEHMME FERNEA
A FRIOETER MOEALER
Gas inmsh Gas lock rem.
NpsobiE rasa rrequeney
F MECTOTA NEOKIYKR
rm“; rala
Bzt ovput frequency it Froes .
F:-Et sat HafamEa BUXOEAR YACTOTA '-,S:\EE“GE:FLI.T?Qﬁ?UH
P 0,
, Actual SEM load
X T
LOAD sEMm T:f':{::h‘?llds‘E‘-_ilﬂ;laf_ TeuylL 38 asryara N30
BATP g - - -

SEM load at which
£as lock remowing 15 off
Jarpyaxa N3, npw koTOROA
OTHIIPHAETEA DEMAM N DOKAYKH

Load CP
, . for zas lock
SEM load at which = .
L removing  Gas lock removing
gaz lock removing i= on T O/ OFF dal =
Jarpyaka M3, npy koTopoi activation it felay \l\
BEMKMARTCR DEXHM NPOKAYKM |'
WoTaska Jagepwrg
A& YR [} Ed ¢
ama T
mEmnsacHEs |
ULP control point LT ST
YeTapka ICM = — _L —_— — — —

i
Load CP |
for gas lock
removing |
deactivation |

APy =N
. OTENE S EHMA
Gas lock removing P— <
On/OF delay

t
-

Figure 2.8 - Gas lock removal mode operation. Gas lock removal is successful (note: SEM =
submersible electric motor) /

Pucynok 2.8 — Pabora pexxnma npokadku rasa. ['a3 mpokavaics
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SEM load, %
Output frequency, Hz
3arpyska N30, %
BuixogHas wacToTa, 'y

Gas

activ

removing mode

lock (Gas lock
removing mode
ration deactivation

WA

F 3 MR
Gas inmsh (Gas lock ram.
Mpopee rass rrEquEnCy
Fmax LacToTa nposasn
r raa
IR
Set ovput fraquency Set ouput fraquency
Fout s2t | 3agannen swsnansn wacTona P D e
E Gas lock removine AGEHHEA BHXGAHER HACTOTS
CIFEE T =
duration
AniTensHacTs
Actual 8EM load (e R
LOAD s Tekywar sampyasa T30,
BAP g
3EM load at which
=as lock removing iz off |l’
3arpyaxa N3, npw xoTopai Load OB
OTHIHHAETCA DERARM N DOKIYKH for za: lock |
removing
daactivation |
Load CP Load CP
SEM load at which | forgaslock for zas lock

removing
activation

TemMoving

c'.ea{:livutm\
Aanepsrs

8k A !

zaz lock removing iz on
Jarpyaka N30, npu kaTopon
DEMIOYARTCA PENCHM NPOKEY KN Veraaka [
aTpyan |
rEOkEHEN

L

BERISAHE

ULF control point

Yerapka 3CN

LU
ana |
OTEMEHEHH |

EHOKEA K |

Figure 2.9 - Gas lock removal mode operation. Gas lock is not removed (note: SEM = submersible
electric motor) /

Pucynok 2.9 — Pabota pexxnma npokauku rasa. ['a3 He npokavancs

2.5 Smart control modes

2.5.1 The smart control modes help to bring
production automation onto a new level. The
main task of smart control modes is to increase
volume of produced fluid thanks to reduction of
downtime and maintenance activities, increase of
time between ESP overhauls and reduction of
human factors.

It is possible to select the following auto-
adaptation modes:

- “Max production rate with downhole sensor” —
this is a production rate maximization mode
when the system uses data received from the
downhole sensor;

- “Max production rate without DHS” — this is a
production rate maximization mode which uses
motor currents and does not use data from the
downhole sensor;

- “Warm-up once” — this is a one-time automatic
85

2.5 HNuTennexryaabHbIe
ynpasJieHHsA

PeKUMbI

2.5.1 MHTennexkTyalbHble PEXHMbI I103BOJISIOT
MEPEBECTH aBTOMATHU3AIIMIO JOOBIYM HA HOBBIH
ypoBeHb. [TaBHasi 3amaya WHTEIUIEKTYaJTbHBIX

pPEKUMOB - YBEJINYEHHE KOJIMYECTBA
00bIBaEMON JKUIKOCTH 32 CYET YMEHBIICHHS
IIPOCTOEB, NPOPUIAKTUIECKUX NENCTBUH,

YBEIIMUECHUSI MEKPEMOHTHOTO nepuoja YOIIH u
CHU)KCHHUSI BIIUSHUS YETIOBEUECKOro (akTopa.

st BeIOOpa BO3MOXHBI CIEIYIOIINE PEKUMBI
aBTOANANTALNN:

- «Makc.neoutr ¢ TMCy» - pexuM MaKCUMH3AITUN
nebuta ¢ UCIOIB30BaHUEM JaHHBIX MOTPYKHOM
T™MC;

«Makc.neour  6e3  TMC» pexuM
MaKCHMHU3aIMH JeOnTa 1O U3MEPSIeMBIM TOKaM

[1D/1, 6e3 mcrnonb30BaHUS JAHHBIX HOTPYKHOU
T™MC;

«Onnoxp.BHP» OJIHOKPATHBII
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bringing the well onto stable production;

- “Warm-up continuously” — this is bringing the
well onto stable production each time at start.

2.5.2 Production rate maximization

When one of the two production rate
maximization modes is selected, the drive
periodically scans the work point to establish
the maximum possible depression on the
formation. If the mode using downhole
sensor data is selected, pump intake pressure
is maintained and the pressure control point
is changed periodically. When downhole
sensor data is not used, the relative value of
motor loading is maintained taking into
account the actual output frequency. At the
same time, possible fault situations are
detected.

When there is a risk of shutdown due to
overloading, the drive tries to reduce output
current by decreasing output frequency (but
not lower than the minimum frequency
allowed for sufficient motor cooling).

When there is a risk of overheating the
frequency inverter radiator, the drive reduces
output frequency to cool the radiator.

When there is a risk of a high GOR failure,
the gas lock removing mode is activated.

To reduce depositions of salt on pump
surfaces, the drive assures preventive
periodic “joggle”.

To reduce energy consumption, the drive
periodically optimizes its output voltage.

To increase well production rate, the drive
periodically  increases  depression  on
formation ensuring intensive draining the
bottomhole formation zone.

aBTOMAaTHYCCKUI BBIBOJ HAa PEIKUM,

«Ilocrosa.BHP» -
Ka)XJIOM IYyCKe.

BBIBOJ| Ha PEXKHUM IIpU

2.5.2 Makcumuzaius nebura

[Ipu BBIOOpE OAHOTO M3 JBYX PEKHUMOB
Makcummzaruu neouta CY mnepuoaudecku
CKaHUpYyeT pabouyr0 TOYKY IS CO3JAaHHUS
MaKCUMajJbHO BO3MOXKHOW JIETIPECCUU Ha

miact. B cioydae BeiOOpa pexuma  C
HUCIIOJIL30BaHUEM TaHHBIX T™C
MOJJCPKUBACTCS  JaBJICHME Ha MpHEME
YOIUH ¢ nepuoauyeckuM U3MEHEHUEM
YCTaBKH JTaBJICHUSL. B ciay4dae
HEUCIIOJIL30BaAHUA JTaHHBIX T™C

MO/JICPKUBACTCSI OTHOCUTEIBHOE 3HAYCHUE
3arpy3ku 119/ ¢ yu€Tom TekyIien BhIXOJHON

qacToTel.  OJHOBPEMEHHO  IIPOUCXOIUT
ONpEACIIEHNE  BO3MOJKHBIX  aBapHUIHBIX
CUTyaLUi.

IIpy BOBHUKHOBEHMHU PHUCKA OTKIIFOYEHUS IO
3amuTe or neperpy3a CY  mwITaercs
YMEHBIIUTh BBIXOJHON TOK MYTEM CHHKCHUS
BBIXOJHOM  4YacTOThl, @ HO  HE  HHXE
MHHHAMAaJIbHO JONMYCTUMOM JIJIsI JOCTaTOYHOTO
oxnaxaeHus [19]1.

IIpy BO3HHMKHOBEHHMH pHCKa IEperpeBa
pamuaropa IIY nOpoUCXOOUT  CHUXKEHHUE
BBIXOJIHOM  4YacTOThl 1O  OXJIAXKICHUSA
paauaTopa.

HpI/I BO3HUKHOBCHHWH PHCKA CpbIBa IMOJAa4YU
I10 ra3y BKIIOYAaCTCA PCIKHUM IIPOKAYKH I'a3a.

JIns. yMEHbIIEHUsI COJEBBIX OTIIOXKEHHUM Ha

pabouyux oOpraHax Hacoca IPOUCXOJAUT
IIEPUOIUUECKOE npopHIaKTUYECKOE
«BCTPSIXUBAHUEY.

Jnst CHIDKCHHUSI AIIEKTPONOTPEOICHUS

NEPUOINICCKH ONTHMH3UPYETCS BBIXOIHOE
HanpspkeHue CY.

C 1enplo TOBBIIEHUST JeOMTa CKBaKUHBI
MPOUCXOAUT TIEPUOJMYECKOE YBEIMYCHUE
JIETIPECCMM  HA IUIacT, 4YTO OOEeCIeYnBaET
MHTEHCUBHOE JPEHUPOBAHUE MPU3a00HHOMN
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When there is a risk of motor overheating,
the drive reduces output frequency in order to
decrease motor loading.

Each auxiliary algorithm of the modes can be
enabled or disabled by the user.

2.5.3 Warm-up

This algorithm is for automatic bringing the
well onto stable production at
commissioning, after an overhaul or a long
downtime. The algorithm automatically
changes frequency from the start to the end
value slowly during the specified time period
without involvement of the user. During this
process all algorithms of avoiding faults are
active, which helps to reduce its duration and
avoid equipment faults.

It is possible to set bringing to stable
production either to be activated only once or
at each start.

When the well is brought onto stable
production, it is possible to arrange its
operation either at a specified fixed frequency
or with one of the auto-adaptation modes
which is to be configured by the user.

30HbI IJIaCTa.

IIpu BO3HMKHOBEHMH pucka neperpesa [19]]
CY cHukaeT BBIXOAHYH 4YacTOTy JJiA
CH>KEHMsI Harpy3ku Ha 11D /1.

Kaxneiit BCIIOMOTaTEeNbHBIN aJrOPUTM
peXuMa  MOXKET OBITh  BKJIIOUEH  HWJIH
OTKJIIOYEH I10JIb30BATEIIEM.

2.5.3 BeiBO/I Ha pexuM

JlaHHBIM  anropuT™M  HOpeAHa3HA4YeH I

aBTOMATHYECKOI'O BBIBOJIA CKB&)XMHBI Ha
PEXHMM IpPH BBOJE B IKCIUTyaTallHio, MOCIE
KalUTaJbHOTO PEMOHTA WU JUIMTEIBHOTO
IIPOCTOS. Anroputm MIO3BOJISIET B
aBTOMATHMYECKOM pexume 0e3  y4JacTHs
M0JIb30BATENsl MEAJIEHHO HU3MEHSTh YacTOTY
OT HayaJbHOM JO KOHEYHOM 3a 3aJaHHOE
BpeMs. Bo BpeMs BbIBOJA Ha PEXUM TaKkKe
paboTaloT BcEe  aNroOpuTMBl  yXojga  OT
aBapUMHBIX CHTyallMd, 4YTO IO3BOJAECT
COKpaTUTh BpEMs BBIBOJA M YMEHBIIUTH
BEPOSITHBIE OTKa3bl 000PY10BaHUSI.

Bo3MOX€H OJHOKpATHBIM 3allyCK peXUMa
VI TIPYU KaXIOM ITyCKe.

ITocme BBIBOJIa CKBaXHHBI HAa  PEXKUM
BO3MOKHa paboTa C 3aJaHHON MOCTOSHHOU
4acTOTOM WM  OJMH U3  PEXKUMOB
aBTOaJaNnTaluH, 4To 3a71aeTcs
II0JIb30BATEIIEM.
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3 MAINTENANCE
3.1 General instructions

3.1.1 During operation of the drive, ensure
systematic  monitoring  all  electric  units,
instruments and their contact connections -
dusting, dirt, overheating and burn-out of contact
surfaces shall be avoided.

3.1.2 The drive shall be inspected not less than
once per 3 months.

3.1.3 When working inside the drive, the
corresponding safety rules specified in clause 3.2
of this manual must be observed.

3.1.4 Routine maintenance shall be performed
not less than once per 6 months. During routine
maintenance:

- check the status and tightening of bolted
joints of conductive parts. Points the bolted
joints are indicated in Annex F

- check integrity and clean all insulating
parts

- perform stripping of contact surfaces that
have no galvanic coatings. Wipe contact
surfaces having galvanic coatings with
gasoline and apply jelly on them

- check actual parameters of the drive

- check status of forced convection fans (pay
attention to ease of rotation, absence of
unallowable axial and radial plays, slaps,
or jumping)

- clean shutters and protection grid and, if
necessary, clean or replace air filters of the
venting system

- check status and operation of door butts
and locks (when necessary, cover the
friction surfaces with consistent grease)

3 TEXHUYECKOE OBCJIY)KUBAHUE

3.1 OO0mue ykazanusi

3.1.1 Bo Bpems skcmuryaranun CY HeoOXoa1umo
BECTU CHUCTEMATHYECKUI HaI30p 32 COCTOSIHHEM
BCEX DJIEKTPUUYECKHX allapaToB, IPUOOPOB U UX
KOHTaKTHBIX ~ COEIMHEHHWH, HE  JOIycKas
3alblICHUS,  3arps3HEeHus,  IeperpeBa U
00ropaHusi KOHTAKTHBIX TOBEPXHOCTEH.

3.1.2 Ocmotp CVY n0mKEeH NPOM3BOIUTHCS HE
pexe OIHOTO pa3a B 3 MecsIa.

3.1.3 IIpu mnposeneanu pador BHyTpH CY
HEOOXOJUMO TIPUHSTH COOTBETCTBYIOIIME MEPHI
Oe3omacHOoCTH coryacHO 11.3.2  HACTOSAIIETO
PYKOBOJICTBA.

3.1.4 Yacrora npoBeneHus: MNpOOUIAKTHYECKIX
pabor — He pexke 1 paza B 6 mecsnes. Ilpu

IIPOBEJICHUU npOPHITAKTHIECKUX pabot
IPOU3BO/UTD:

- TPOBEPKY COCTOSHHUS W HOITSDKKY

OONTOBBIX COEIMHEHHH TOKOBEIYIIUX

yacTeld. TOUKM IJi1 MPOTSKKU OOJITOBBIX
COCIMHEHUH yKa3aHbl B IPWIOKEHUU E;

- TPOBEPKY LEIOCTHOCTH M OYUCTKY BCEX
M30JISIIMOHHBIX JI€Talel;

- 3a4UCTKY KOHTaKTHBIX ITOBEPXHOCTEH, HE
MUMEIOLINX rajIbBaHOIOKPBITHH.
KoHTakTHBIE TTOBEPXHOCTH, MMEIOIINE
raJIbBAHUYECKUE TIOKPBITHS, IPOTUPAThH
OCH3UHOM 51 CMa3bIBaTh CII0EM
TEXHUYECKOT'O Ba3e/IMHAa,

- NpoBepKy TeKyuux napamerpoB CVY;

- TPOBEPKY COCTOSHUS  BEHTUJISTOPOB
MPUHYAUTEIHLHOTO OXJIAXKICHUS
(BHUMaHHE  00paTUTh Ha  cBOOOAY
BpAIlICHUS, OTCYTCTBHUE HEIOMYCTHMBIX
OCEBBIX U paJHalIbHBIX JIOPTOB, CTYKOB,
OueHus);

- OYHCTKY JKaJiO3M M 3alUTHOU CETKH W,
P HEOOXOJUMOCTH, OYHUCTKY WIIH
3aMEHY BO3JIYIIHBIX (UIBTPOB CHCTEMBI
BEHTHUJISIN;

- TPOBEPKY COCTOSIHUS U PaOOTHI JIBEPHBIX
neresnb M 3aMKOB (IIpU HEOOXOIHMMOCTH
cMa3aTh TpYLIHECS JeTain
KOHCHCTEHTHOU CMa3Koil).
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ATTENTION:  FAILURE TO
FULFILL THE

ABOVEMENTIONED
REQUIREMENTS MAY LEAD TO

DAMAGE OR PREMATURE FAILURE OF
THE DRIVE.

Note — Local change of color (decolouring or
darkening) of circuit power elements,
connecting conductors, buses, or clumps gives
evidence of their overheating and ageing.

3.1.5 After routine maintenance, check operation
of main protection functions.

3.1.6 Maintenance shall be performed by
personnel having safety qualification level not less
than I11.

3.1.7 The drive is serviceable thanks to using
separation joints between individual devices and
units and ensures free access to all main devices
and units at opened doors and removed covers; it is
possible to inspect and tighten detachable electrical
connections.

3.2 Safety measures

3.2.1 All dismounting, installation, start and
adjustment works shall be performed according
to the applicable “Safety Standards for Users of
Electrical Installations” and “Maintenance Rules

for Users of Electrical Installations” and
applicable departmental regulations

3.2.2 Before to perform any works inside the
drive:

- shut down power and disconnect external
leading-in cables

- put up warning posters

3.3 Emergency actions

At emergency stops of the ESP system and off-

BHUMAHMUE: HEBBIITOJIHEHHUE
BBIINEINNEPEYNCJIEHHbBIX
TPEBOBAHWII MOXET IPUBECTH K
OTKA3AM UM MNPEXJIEBPEMEHHOMY
BbIXOAY U3 CTPOs CY.

[Mpumeyanue — JlokajibHOEe U3MeHEHHME I[BETA
(o0ecuBeyuBaHMEe WJIM MOTEMHEHHE) CHIOBBIX
3JIEMEHTOB CXeMblI, COEeIMHHUTEILHBIX
NMPOBOJIHUKOB, IIHNH, 32:KHMOB
CBH/IETEJIbCTBYET HX TeperpeBe H
CTApEeHHUM.

00

3.1.5 Tlocne mpoBeacHUss MNPOPUIAKTHISCKUX
pabot HE00X0IUMO MIPOBEPUTH
(YHKIIMOHUPOBAHUE OCHOBHBIX 3aIIUT.

3.16 K TEXHUIECKOMY 00CITy’)KUBAaHUIO
JIOITYCKAETCSl TEXHUYECKUH TIEPCOHAN, MMEIOIIHIA
KBATU(DUKAIIMOHHYIO ~ TPYIIy IO  TEXHHUKE
6e3omacHocTu He Hike 1.

3.1.7 Konctpyknust CY peMOHTONpHTonHA 32
CUET UCIMOJIb30BAHUSI PA3bEMHBIX COCAUHEHUU
OTJICTIHHBIX aIapaToB U OJIOKOB U 00eCIieunBaeT
MPU  OTKPBITBIX JABEPSIX W CHATHIX KPBIIMIKAX
CBOOOJIHBI  JTOCTYII KO BCEM OCHOBHBIM
anmapartaMm U OJ0KaM H3JeNus ¢ BO3MOXXHOCTBIO
PEBU3UU U 3aTSKKU Pa3bEeMHBIX AJIEKTPUYECKUX
CO€OUHEHMH.

3.2 MepblI 6e30macHOCTH

3.2.1 PaGoThl O IEMOHTaXY, MOHTaXY, IyCKY U
PETYJIMPOBAHUIO  JIOJDKHBI  BBITIOJNHSTHCS B
cooTBeTcTBUM ¢ aAedcTByroummu «IIpaBunamu
TEXHUKA O€30MacHOCTH TIPU  OKCIUTyaTaIlH
AIIEKTPOYCTAaHOBOK notpeduTenei» u
«[IpaBmtamu TEXHUYECKOU JKCIUTyaTaluu
AJIEKTPOYCTAHOBOK ~MOTpeOuTeneil», a TaKkxke
JEHCTBYIOIINMHU BEJIOMCTBEHHBIMH
MHCTPYKIUSMHU.

3.2.2 Tlpu mpoBeseHUH padOT BHYTPH CTAHIIUU
HE00X0/IUMO:

- obecTounth H OTCOCAUMHUTL BHCIIHUEC
OABOAAIITHEC Ka6CJ'II/I;
- BBIBCCUTH NPEAYIIPCAUTCIIBHBIC IJIAKAThI.

3.3 [leiicTBUS B aBapUiiHBIX CUTYAIIUSAX

TexHomorust mpoBeieHUs padOT MPU aBAPUMHBIX
ocraHoBkax YOIIH wu HewTaTHBIX pexuMax
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nominal situations, the procedure is the following:

3.3.1 In case of a tripping caused by the
insulation resistance protection function:

Check the insulation resistance control

protection function for normal operation.

If a downhole sensor system surface unit is not
used, the DHS TYPE control point shall have the
“NO” value; wires in the TRANSFORMER Y
compartment of the drive shall be connected to
the terminal contacts “Common” and “Rins” Of
VR110 or the connector to VR210 shall be
mated).

If a downhole sensor system surface unit is used
(no matter if the downhole sensor itself is used
or not), make sure that the downhole sensor
system surface unit is not damaged and the
settings of communication with the downhole
sensor system are correct; wires in the
TRANSFORMER Y compartment of the drive
shall be disconnected from the terminal contacts
“Common” and “Rins” of VR110 (when VR210
IS used, disconnect the XS12 or XS10
connector) and isolated.

Disconnect ends of the downhole equipment
cable from step-up transformer output terminal
contacts, measure insulation resistance with the
use of a megohmmeter and check motor
windings resistance, and check visually status of
the cable coming out of step-up transformer
terminal contacts to the wellhead (it shall be free
from fusion or mechanical damage).

3.3.2 In case of tripping caused by the frequency
inverter or sine filter overheating protection
function:

Check the status of the SF4 “VENTILLATION”
switch — it shall be On.

Check the status of venting holes and filters,
clean when necessary.
Reduce PWM frequency, but it should not be

lower than 4 kHz.

3.3.3 In case of tripping caused by the overload
protection (OLP) function:

Check the drive OLP function for correct

paboTHI ClIeyrOIIas:

3.3.1 [Ipu oTKIIOYECHUU
COITPOTHBIICHUS H30JISIIIAN

3aIIUTON  KOHTPOJIA

[TpoBepuTh HCIPABHOCTD U (PYHKIIMOHUPOBAHHE
3aIUTHI KOHTPOJISA COIPOTUBIICHUS U30JIALUN.

[Ipu otcyrctBum HazemHoro Omoka TMC
yctaBka «THUIT TMC» nomxna ObiTb «HETY;
npoBosna B otrceke «0 TMIIH» noikHbI OBITH
MONKIIOYEHBl K KiaemMMmaM «OOmy u  «Rus»
BP110 unmu nomkeH ObITh MOJKIIOYECH pazbeéM K
omoxy BP210.

I[Ipy Hamwuumm  HazemHoro Omoka TMC
(He3aBUCUMO OT HJIWYUS WIM OTCYTCTBUS
norpyxxHoro Onoxka TMC) yOeautbcs B
UCIIpaBHOCTH  HazemHoro Osoka TMC wu
KOPPEKTHOCTH HacTpoek cBsa3u ¢ TMC; mpoBoaa
B oTceke «0 TMITH» nomkHbl OBITH OTKITFOUEHBI
or xiemMm «O6m» u «Rumz» BP110 (mpu
ucnonp3oBanun BP210 — oTkmrounts pasbéM
XS12 unu XS10) 1 u301UpoBaHbI.

OtcoequHUTh  KOHIBI  Kalenass  MOrpyXHOU
YCTaHOBKM OT BBIBOAHBIX KiuemMMm TMIIH,
3aMEpPUTH MEraOMMETPOM CONPOTUBIICHUE

U30JIALIUHN U IPOBEPUTH COTIPOTUBIIEHUE OOMOTOK
JIBUTaTessl, BHU3YyaJIbHO IIPOBEPUTH COCTOSIHUE
kabens ot kneMM TMIIH o yctesa (Ha Hanmmuue
OIJIABJICHU S, MEXaHUYECKHUX MOBPEXKACHUN).

3.3.2 [Ipu OTKIIFOYEHUH 3aIMTON OT Ieperpena
ITY v cunyc-puibTpa

[IpoBeputh cocrosiHue  BbIKItouaTens SF4
«BEHTUJIALMSA», on nqomkeH ObITh BKITIOYEH.

ITpoBepuTsb COCTOSIHUE BEHTUJISILIMOHHBIX
OTBEpCTUH U (QUIBTPOB, NPU HEOOXOIAUMOCTU
OUYUCTHUTD.

[Tounzuts yacrory LIMM, Ho He Menee 4 kI 1.

3.3.3 Ilpu OTKITIOUEHUH 3aIUTON OT MEePEerpy3Ku
311

[TpoBepuTh HcnpaBHOCTh U (GYHKIIMOHUPOBAHUE
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operation.

Check supply voltage in the phases at the low
and high sides of the step-up transformer.

Using a 1000 V megohmmeter: check insulation
resistance in the “TRANSFORMER - MOTOR”
system, and resistance of motor windings. If
insulation resistance is not less than 0.5 MQ, start
the unit. Measure currents in the phases using a
clamp meter at the high and low sides of the step-
up transformer. Phases distortion in terms of
voltage and current shall not exceed 5%.

Check the ESP system for normal operation. The
delivery parameters and dynamic level may
change and water cut may increase.

If load current exceeds its nominal value, stop the
ESP system. Increase or decrease voltage across
step-up transformer (by switching tapping in one
or two steps).

After load current decreases till its nominal
value, set optimized value of step-up transformer
voltage, adjust OLP, ULP and load level.

If load current fails to decrease till its nominal
value, start the unit in the “push” or “rocking”
mode.

If the unit fails to start, perform additional
maintenance operations (rinsing and others) or
pull out the ESP system.

If it is decided to pull out the ESP system, shut
down the unit, disconnect the cable from terminal
contacts of step-up transformer.

4  TRANSPORTATION

4.1 The drive inside the transport package may
be transported by automotive or railway
transport in box cars or closed containers or by
aviation transport inside hermetic containers at
any distance and with any speed. The transport
package shall be located and fixed inside the
transport means in a way that ensures its stable
position and prevents from displacement during
transportation.

samuthel 311 CV.

[TpoBepuTh HampspkeHUE MUTaHHUA MO (hazaM Ha
HU3KOW W BBICOKOH CTOpOHE TpaHchopmaropa
TMIIH.

[IpoBeputr  meraommerpom Ha 1000 B
CONpOTHUBIICHHE u30JsUU  cucteMbl « TMITH-
I[19]1» 1 nmpoBEepUTH COMPOTUBIECHHUE OOMOTOK
nBurarens. Eciyi conpoTuBiieHHWE U3OJSIUU HE
Mernee 0,5 MOM, npoBecTH 3alyCK yCTaHOBKH.
W3meputh TOKH MO (a3zaM TOKOBBIMHU KJIEIIaMHU
Ha BbICOKOW M HU3KoM ctopone TMIIH. Ilepekoc
da3 1Mo HANPSHKEHUI0O W TOKY HE JIOJDKEH
peBbIATh 5%.

[Tpoepuths pexxum paborer YOLIH. Bo3moxkHO
W3MEHCHHE TTapaMeTPOB MOJIa41, THHAMHYECKOTO
YPOBHS, pOCT OOBOTHEHHOCTH.

[Tpu MIPEBBIIICHUHT TOKOM Harpy3Ku
HOMHMHAJIBHOTO 3HA4YCHHUS OCTaHOBUTH YOIIH.
[ToBBICUT, WJIM TIOHU3UTHh HaIpsDKEHUE Ha
TMIIH (oTnaiikoi Ha OJIHY — IBE€ CTYIICHH).

Ilocne  cHW)KEHHMA  TOKa  HAarpy3skh 10
HOMHWHAJIBHOTO YCTaHOBUTH ONTUMAJIBHOE
Hanpspbkenue TMIIH, npousBecTH HaCTpOUKY
samutsl 311, 3CII, 3arpy3ku.

Ecan TOK HarpyskKu HC CHU3HUIICA a0
HOMHHAJIBHOI'O, IMPOBECTHU 3allyCK YCTAaHOBKHU B
«TOJYKOBOM>» PCIKUMEC HUIIN B PCIKUME pACKAYUKU.

Ecim ycraHoBKa HE 3amyckaercs, MPOU3BECTH
JOTIOTHUTETIbHBIEC ofepalu (MIPOMBIBKAa U TIp.)
iy ogseM Y OITH.

ITocne mpussTus pemienus o noabeMe YOIIH
OTKJIFOYUTh YCTAHOBKY, OTCOEIMHUTH Kabellb OT
xiemMm TMIIH.

4 TPAHCIIOPTUPOBAHHME

41 CY B TpaHCIOPTHOM Tape MOXET
TPaHCIIOPTUPOBATHCS aBTOMOOMJIbHBIM "
JKEJIE3HOJOPOKHBIM TPAHCIIOPTOM B OTKPBITHIX U
3aKpBITHIX ~ BaroHax  WIM  KOHTeiHepax,
aBHALIMOHHBIM TPAHCIOPTOM B
repMETHU3MPOBAHHBIX ~ OTCEKax Ha  Jiro0oe
paccTosiHue ¢ J11000# ckopocThio. Pazmenienue u
KpEIJICHHE TPAaHCIOPTHOM Tapbl B TPAHCIIOPTHBIX
CpEeICTBaxX JIOJHKHO 00ECIIeunBaTh €€ YCTOMUNBOE
MOJIOKEHUE U HE JIONYyCKaTh IE€PEMEIIEHUE BO

91



Operation Manual
PyKkoBOACTBO 110 AKCIUTYaTaliuu

IRZ-500 Variable Speed Drive
Cranuus ynpasnenust MP3-500

4.2 Transportation conditions:

- environment temperature: from — 60 °C to
+60°C;

- relative humidity: up to 100 % @ +25°C;

- atmospheric pressure: from 84 to 106.7
kPa (from 630 to 800 mm Hg).

4.3 During loading and transportation, the warning
notices on the package shall be followed.

5 STORAGE

5.1 VSD storage conditions:

- environment temperature: from - 60 °C to
+60 °C;
- relative humidity: up to 100% @ +25 °C.

6 DISPOSAL

6.1 Transfer Al and copper buses and copper
wires for disposal as Al and copper metal junk.
Transfer the drive housing and other steel parts
for disposal as ferrous metal junk.

6.2 The drive poses no hazard to life, health and
environment after expiry of the lifetime.

7  MANUFACTURER’S WARRANTY

7.1 The manufacturer warrants that the drive is
compliant with these technical specifications
provided that the user observes the conditions of
transportation, storage, installation and operation.

7.2 Guaranteed period of storage is 36 months
from the date of shipping.

7.3 Guaranteed period of operation is 2 years
from the day of putting into operation within the
guaranteed period of storage.

7.4 The guaranteed periods of storage and
operation can be set longer or shorter than
specified in clauses 7.2 and 7.3 as it may be
agreed in the supply contract.

BpEeMsI TPAHCTIOPTHUPOBAHUSI.

4.2 YcnoBusi TpaHCTIOPTUPOBAHMS:

- TeMmmeparypa OKpy)Karolleld cpeasl oOT
munyc 60 °C no +60 °C;

- OTHOCHUTEJbHas BIaXHOCTH 10 100% mpu
temneparype +25 °C;

- armocdeprnoe nasienue ot 84 mo 106,7
klla (ot 630 10 800 MM pT. cT.).

43 Ilpu mnorpyske W TpPaHCHOPTHUPOBAHUU
JTOJIKHBI BBITIOJIHATHCS TpeOOBaHUs
IpeynpeauTeNbHbIX HAAMUCEH Ha YIIaKOBKE.

5 XPAHEHUE

5.1 Ycnosus xpanenus CY:

- TeMIlepaTypa OKpY)KawolIled cpeabl OT
munyc 60 °C ngo +60 °C;

- OTHOcuTeNbHas BiaxHOCTh 10 100 % mpu
temriepatype +25 °C.

6 YTUJIU3ALIUS

6.1 AnroMuHUEBBIE U MEIHBIE IIMHLEI U MEIHBIE
MpoBOJIa IMepefaTh B YTWIM3ALHUIO KaK JIOM
amomMuHuss  u  Meau. Kopmyc  craHuuu
yOpaBiICHUS U JPYrUe CTajdbHBIE  JeTalu
nepeiarb B YTUIM3ALMIO KaK JIOM YEPHBIX
METAJIJIOB.

6.2 CraHuus ynpasi€HUsS HE MPEACTABISAET
OMACHOCTh JJI JKW3HM, 3J0POBbsl JIIOAEH U
OKpYXKaroIled Cpenpl IOCJIEe OKOHYAHUS CpOKa
IKCIUTyaTalHH.

7 TAPAHTHUU U3I'OTOBUTEJIA

7.1 W3rotoBUTENnb TapaHTHPYET COOTBETCTBUE
CY T1peOoBaHUSM HACTOSIIIMX TEXHUYECKUX
YCIOBUH TpU  COONIOCGHUHM TOTpeduTenem
YCIIOBUH  TPaHCIIOPTHPOBAHWS, XpaHeHUS,
MOHTaKa M SKCILTyaTalluu.

7.2 'apaHTUHHBIA CPOK XpaHEHHs — 36 MecslEB
C MOMEHTA OTIPY3KHU.

7.3 Tl'apanTHilHBIM CPOK AKCIUTyaTalliu — 2 rojaa
CO JHA BBOJA B DJKCIUIyaTalMi0 B IMpenaenax
rapaHTUIHOTO CPOKA XPaHEHHUS.

7.4  TapanTuilHBII  CPOK  XpaHEHUS U
AKCIUTyaTallMl MOXKET YCTaHaBJIMBATHCS OOJIbIIIE
WIM MEHbIIE YyKa3aHHoro B 7.2, 7.3 B
COOTBETCTBUU C JOTOBOPOM ITOCTABKH.
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ANNEX A MMPUJIIO)KEHHUE A
(reference) (cripaBoYHOE)
Overall and installation sizes of the drive I'abapuTHbIe 1 YycTaHOBOYHBIE pasmepbl CY
a
1 9 g8
— (
i : ]
| A
K - i
ﬂ
Q
K i
i b
L L L I
o o 5 3|
| I : :
/4
o 17 /
nomb e “
N
nr. of TN | | | I
holes: n ‘ ‘ ‘ ‘ ‘
<
X
I
8 R S |
I ——— !
A2
Drive nominal | Width Height | Depth A Al A2 A3 n
current (mm) (mm) (mm) (mm) | (mm) | (mm) (mm)
Homunan CY | I, mm | B, Mmm I', Mm A, mm | Al, A2, MM | A3, MM | N, mr
MM
250-400 A 940 1720 990 560 700 900 860 8
630-800 A 1150 2070 1270 840 800 1110 1010 10
1000 A 1350 2270 1340 840 700 1206 1056 10
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IRZ-500 MENU STRUCTURE AND PARAMETERS TABLE

"ESC" nEQ"

«QPo»
REAL-TIME >
PARAMETERS

| «4»
CONTROL POINTS]
AND SETTINGS

INVERTER FAULTS]

*can be accessed

in case of faults

DHS ADDITIONAL PARAMETERS|

SMART CONTROL MODES

REAL-TIME PARAMETERS

Drive status Start/stop cause [Drive status Start/stop cause
Mod e of operation

Timer Uab out

Ia Uab out Ubc out

Ib Ubc out Uca out

Ic Ucaout Uab tranf
Rinsul F Ubc transf
Door Backspin Uca transf
Uab Imbal U Uinvert/transf
Ubc Imbal I Ua

Uca Phase seq.] Ub

CosF Load Uc

Pact Motortype | Iu

Tigbt Udc v
Uinvert/transf Iw

(or drive operation mode) Tmicrocontr

DHS REAL-TIME
PARAMETERS

DHS status ((4»

ESP intake pressure
Motor oil pressure

Motor oil temperature
Motor wind. temperature
ESP intake temperature

Vibration - X
Vibration - Y
Vibration - Z

ESP discharge flow
Frame type

Frame

INPUT VOLTAGE PARAMETERS

*Optional

Autoadaptation mode
Autoadaptation period
Avoiding overload

Avoiding underload

Avoiding motor overheating
Avoiding inverter overheating
Bottomhole automatic draining
Deposits removal

Output voltage automatic optimization
Gas lock removal
Autoadaptation settings
Inverter real-time parameters

TECHNOLOGICAL SETTINGS

DHS STATUS|
*can be accessed

MOTOR CONTROL POINTS

Nominal voltaae

Time to autostart by voltage
Number of autorestarts by voltage
High voltage

Low voltage

Voltages imbalance

Voltage correction factor

Set defaults for voltage?

INVERTER SETTINGS

Program operation

Program frequency change

Joggle (deposits removal)

Gas lock removal mode

Auto optimization of output voltage
Current limit mode

Temperature limit mode

Inverter radiator temperature limit mode

SETTINGS OF ADDITIONAL ANALOG INPUTS

AND PROTECTION FUNCTIONS

Motor nominals

Overload OLP

Underload ULP

Current correction factors
Currents imbalance

Insulation resistance

Flow line pressure transducer FLPT
Phase sequence

Backspin rotation

Door blocking

Corr. factor cosf

Autorestart counters reset time
Reset autorestart counters?

Set defaults for motor protections?

DHS CONTROL POINTS

Set frequency

Rotation direction

Motor start mode
Acceleration rate
Deceleration rate

Dynamic brake mode

U/F characteristic

Start mode

PID-regulator

Linear regulator

Minimum frequency
Maximum frequency

Motor type

Number of pole pairs of PMM
PMM start current
Frequency measurement units
Nominal frequency of motor
Nominal frequency of inverter
Motor rotor catch

PWM frequency

Udc change compensation
Avoiding mains voltage loss
Drive operation mode

Set defaults for inverter?

Type of input signal

Settings of analog input 1
Settings of analog input 2, 3, 4
Set defaults of analog inputs?

"ESC" ng3n

PASSWORD SETTING

SETTINGS OF ADDITIONAL DIGITAL INPUTS

AND PROTECTION FUNCTIONS

ESP intake pressure

Motor oil pressure

Motor oil temperature

Motor winding temperature

Motor vibration

DHS communication protection

DHS protec. activation delay after start
DHS settings

Set defaults for DHS?

NOTEBOOK

Active status of external alarm

Protection at axternal alarm

Time to stop at ext. alarm

Ext. alarm protec.activation delay after start
Type of restart for ext. alarm

Restart delay at external alarm

Number of restarts at external alarm
Additional alarms

ADDITIONAL SETTINGS

DATE AND TIME

EVENT ARCHIVE

DIAGNOSTICS

Field ID No.

Pad ID No.

Well ID. No.

Motor nominal power

Motor nominal supply voltage
ESP capacity

ESP nom. head

ESP max. head

Wellhead pressure

Running depth

Formation fluid density
Step-up transformer nominal power
Power line No.

Statistics counters

Drive equipment information

POWER ENERGY

Archive writing settings

Drive network settings

Remote start in manual mode

Step-up transformer sec. voltage calculation

FACTORY SETTINGS

Consumed energy
Electric meter settings

SERVICE MENU

Figure B.1 — IRZ-500 menu structure
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MNPUJIOXEHHUE b
CTPYKTYPA MEHIO U TABJIMIIA I[TAPAMETPOB
CTAHLMU YITPABJIEHNM A NP3-500

TEKYIIIHE
HAPAMETPBI

VCTABKH H
HACTPOHKR

JOIMOJTHHAT. MAPAMETPBI TMC

HHTELJIEKT. PEXXHAMBI

TEKYIIHE HAPAMETBI

Coct.CY Mpwn.nycka/ocran. |Cocr.CY Mprunyckafoctan.
PeskuM paboTbl Uab Brix
Taiimep Ubc BoIX
la Uab seix |Uca BoIX
b Ubcpwx |Uab tmnm
Ic Ucapwix |Ubc TMmR
Ru3 F Uca tmnn
L’[nepb Frypd. Unu/tMne
[Uab JimcdU Ua

Ubc Jucol Ub

Uca Yep. a3z |Uc

ICOSF 3arp.IID I |lu

PakT Tuan 1131 {Iv

Tight Ude Iw
Unw/rvnn (nam Peapad.Cy) | Txonut

ITAPAMETPBI BXO/THOT O

Pekum apToaganTanun

Iepuox apToananTanun

¥xo1 or neperpyia

Vaox or Hezorpysa

¥xox ot neperpesa I19]]

Vxox or neperpesa I14
Aptoapennposanne [1311
Berpaxusanne

ABTOMATH'IeCKAA ONTHAMH3ANNA BRIX.HAND.
IMpokauka rasa

HACTPOMKH ABTOAJIANITAIIHH
TEKYUIHE NAPAMETPHI ITY

PABOTA IO IPOTPAMME
POTPAMMHOE H3MEHEHHE YACTOTBI
CTPAXHBAHHE
EXRXHM ITPOKAYKH I'A3A

ABTOM.OIITHMH3AIIHA Un
eRHM OFPAHHICHAS TOKA
e;KHM OTDAHHYIEHHS TeMIepaTypa
eRHM orpan. Temn.pagnatopa ITY4

HACTPOWKH JIOII.

HANPAKEHUA

Cocroanne TMC «4 »
Tasa.na npaeme II[H|
| Tapaenne MD ]I
Tnon

Todm.

Temnep.na px.2IH
Buip.X

TEKVIHE a
APAMETPBI TM(] ol L

Homuran.nanpa®.ceTn

ABTO3ANYCK O HANPSK.BPeMs
3am.nanpsx.pas AIIB

MOBBIIIEHHOE HANIPSKEHHE
NOHHAKEHHOE HANPAKEHHE
JHUCBAJAHC HATIPAKEHHA
KOY®®.KOPPEKIIHH HATIPAKEHHI
Yer.mo ymoa.nanpax.?

TEXHOJTOTHYECKHE HACTPOﬁKIJ— HACTPOHKH Y

YCTABKH H3ANIHTBHI 1191

HOMHHABI /1

HEPETPY3

HEJIOTPY3
KO3®®.KOPPEKIIHH TOKOB
JHCBAJTAHC TOKOB
CONPOTHBJIEHHE H30I5IIHH
JJEKTPOKOHTAKHBIH MAHOMETP
YEPEJOBAHHE ®A3
TYPEHHHOE BPAINEHHE
baokup. npepu

Koadd.kop.cosf

Bpemsa ofnya.koa.AIIB

Copocntb cuer. AIIB

Ver.no ymoasam I19]1?

3anannas 1acTora
Hanpas.ienne Bpamenns
Pexnm nycka 191

Temn pairona

Temn ropmoxenns

PekHM THHAMEY.TOPMOKEHHS
XAPAKTEPHCTHEKA U/F
PEAKHM IIYCKA

MHI PETY.IATOP
MHHHMAJIBHASA YACTOTA
MAKCHMAJBHASA YACTOTA
Tan 1191

Koa-go nap moawcos I13]]
Iyckosoii Tox BJ[

EQnnunb miMepenns 9acrorhl
Homunraasnas wactora D]
Hovmunanshoe nanpswenne 1Y
Iloaxsat poropa I19{

Yacrora HITHM

Komnencanus mim.Ude

¥xox or nposaios U cern
Pexum paboru CV

Verap.mo ymon. I14?

HACTPOWKH JIOII.

AHAJIOI. BXOJOB

Tun BXOAHOTO CHIHAIA

HACTPOIKH AHAJIOTOBOI'O BXO/JIA1
HACTPOWKH AHAJIOTOBOTI'0O BXOJIA2
V110 YM01.101.aHAI0T.BX0T0B?

«oTM» R |«F3»

|
JATA | BPEM S

APXHB COBBITHI

JHATHOCTHKA

IIHO®POBBIX BXOJI0B

YCTABKH H 3AIIHTBI TMC

JABJEHHE HA BXOJIE D1[H
JABJEHHE 1DJ1
TEMNEPATYPA MACTA 19T
TEMHEPATYPA OBMOTOK I12]1
BHBPAIIHS 113 ]

JAINIHTA MO CBA3H C TMC
Jam. TMC nyck.Bpems
HACTPOHKH TMC

Yeramo ymoa. TMC?

Buem. ABAPHH AKTHB.COCT.
Brem. apapus jam.

Brem. apapus Bpems
Brem. apapus NycK.BpeMs
Buem. apapus Tun AIIB
Buem. apapnsa jan.AIIB
Buem. apapun koa-po.AIIB

HACTPOMEKA 3A ITHCH APXHBA
CETEBBIE HACTPOHKH CY
Jluer.uyck B pyqs.peknme

PACYET OTHANKH TMITH

3ABOJICKHE YCTABKH

JANMHCHAS KHHKKA

Homep mecTopoxknenns
Homep kycra

Hﬂ\l!p CKBAKHHBI
Homaran.momuocts 11T
Homuman.manpsax.uat.I1 T
lponsoaateasnocts IH
Homuman.manop IH
Maxc.mamop JIH

JlaBana yerbe

Iaybuna cnycka

IL1oTHOCTL MIACT KHAK.
Homuman.momuocts. TMITH
Homep nut.dpngepa
CUETYHKH CTATHCTHKH
HH®OPMAIIHA Ob OLOPY/IOBAHHH CY

YCTAHOBKA IAPOJIE#H —lJIOHO."lHHTE."leHE HACTPOHRHI* JAEKTPOIHEPIHS

noT Plf[i._!fHHASl IHEPTHA
HACTPOHKH DJIEKTPOCHETYHKA

CEPBHCHOE MEHIO

Pucynok b.1 — Ctpykrypa mento CY NP3-500
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Table B2 —IRZ-500 table of parameters/ Tabnumua b.2 — Tabnuia napamerpos CY MP3-500

Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Iapamemp / vk Hacmpoex / 3asoockan 11
Ha3zeanue YHKUUA eounuya Hacmpouka puM.
usmepenusn
INPUT VOLTAGE PARAMETERS/
IMAPAMETPBI BXOJHOT'O HATIPSKEHUA
Nominal Input supply voltage of the drive 100 .. 660 V
voltage
380
len e ey BxonHoe Hanpspkenne nutaromei cetn | 100 ... 660 B
HaIIpsK.CETHU
Time to
autostart by | Time to start at voltage supply 0 ... 60 minutes
voltage 1
ﬁ‘;;g;;r.[}g;e;; Bpewmst pa3HOBpEMEHHOTO ITyCKa 0 ... 60 mun
aNuligqrte)gtrarts g;: Number of allowed autorestarts after
voltage voltage protection functions actuation 0.3 3
3an. HanpsiK. KonnuectBo momyctumeix AIIB mocie
pa3 AIIB cpabaThIBaHHUs 3aIlUT 10 HANIPSKESHUIO
High voltage/ ITosvuumennoe nanpsicenue
grloq[gcti on voltage Setting the high voltage protection mode EUNT%RREéSE.SrLAOReri/ AUL%RI.EST y
IToBpmm. HampsDk. | 3amaHue peskuma 3amuThl oT Beicokoro | OTKJI / BJIK / AIIB MAX
k
34l HANPSDKCHUS AIIB
High voltage | Maximum allowed voltage expressed in
setting percent of the nominal voltage
v MakcumanpHo gomyctumoe 3Hadenme | 100 ... 125 % 110
OBBIIII. HAIPSDK.
HanIps>XKCHUA B IpoHICHTax oT
yer. HOMHHAJILHOTO
Time to stop at | Time to motor shutdown after protection 0. 60 sec
high voltage actuation - 5
[loBemir. Hampsok. | Bpemst  3amepkku  otkimoueHust [19]] 0. 60c
BpeMs pu cpadaThIBAHWY 3aIIHUTHI
High volt. protec. | +. o .
activation — delay ;’rllr\r)g ;)a?tctlvatlon of the protection after 0. 60 sec
after start 15
TloBemin. Hanpsok. | BpeMs 3aepKKu aKTUBU3AIIUNA 3alIUThI 0. 60c
ITYCK. BpeMsl nocyie mycka CY
Low voltage/ Ilonusicennoe nanpasicenue
Low voltage . . IGNORE/ BLOCK/ | AUTOREST
protection Setting the low voltage protection mode AUTORESTART* ART !
ITommwk. Hampsok. | 3aganue peskuma 3amuTel oT Hu3koro | OTKJI / BJIIK / ATIB MIN
%
3l HAIPSOKCHUS AIIB
Low voltage | Minimum allowed voltage expressed in
setting percent of the nominal voltage
I MunumaneHo gomyctumoe 3HadeHue | 70 ... 100 % 85
OHMIK. HaIIPsDK.
HaIIpsOKCHUA B IpoIeCHTax oT
yer. HOMHWHAJIBHOT'O
Time to stop at | Time to motor shutdown after protection 0. 60 sec
low voltage actuation 5
Tlonmk. Hampspk. | Bpems 3amepkku  oTkimroueHuss [19]] 0. 60c
BpeMsA IIPH CpabaThIBAHMH 3aIIMTEHI
Low volt. protec. | + P :
activation — delay ;’rllr\n/g ;(t)azr;ltctlvatlon of the protection after 0. 60 sec
after start 5
TTonrmxk. HaIIpsoK. BpeM}I 3aJCPKKHU aKTUBHU3AIIUH 3alIUThI 0 60 ¢
ITyCK. BpeMst nocye mycka CY
Operation at low Setting the low voltage operation mode | OFF/ON OFF

voltage
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / @ Hacmpoex / 3aeoockasn 11
Hazeanue YHKUUA eounuua Hacmpoiika puM.
uzmepeHus
Pabora npu | 3amaHue  pexuMa — paboThl  MpH
TIOHIDK. HATID. CHI)KCHUU HANPSHKCHUS TUTAHUS ARSI O
Voltages imbalance/ Jucéananc nanpsicenuii
i\r/T?tl)gg?]ie Setting  the  voltages  imbalance | IGNORE/ BLOCI§/ AUTOREST 'IA\NIL%EL
protection protection mode AUTORESTART ART U
JucOan. Hampspk. | 3agaHue pexnmMa 3aIUTHI or | OTKJI / BIK / ATIB JUCB.
3allL, JucOaIanca HapsKCHHUH AIIB * U
Voltages Maximum allowed voltages imbalance .
imbalance setting xﬁll?aegeexpressed in percent of mean | 0.0...20.0% 5.0
I oan A MakcuManpHO JOIMyCTUMOE 3HAYEHHUE
: " | mucbamanca HampsbkeHuin B mpomenTtax | 0,0 ... 20,0 % 50
yer. OT CPEOHETO HAIPSKECHUS
Time (o stop at Time to motor shutdown after protection
voltages actuation 0...60sec
imbalance 5
JlucOain. Hampspk. | Bpemst  3amepxkn  oTkmroueHus I[19]1 0. 60c
BpEMsA MPU cpadaTHIBAHUH 3aI[UTEI
U imbal.
protection Time to activation of the protection after 0. 60 sec
activation delay | drive start 15
after start
JlucOai. Hampsbk. | Bpemst 3aiepikkid aKTHBH3AIMN 3aIIUATHI 0. 60c
ITyCK. BpeMst nocyue nycka CY
Voltage correction factor/ Kodghpuuuenm xoppexuyuu nanpsazicenuil
Voltage
correction A-phase voltage correction factor 0.000 ... 9.999 1.000
factor Uab
Koapd. xopp. | KoaddunreHT Koppekiyyu HAIPSHKEHMS 0.000 ... 9.999 1.000
nampsok. Uab dazer A ’ T '
Voltage
correction B-phase voltage correction factor 0.000 ... 9.999 1.000
factor Ubc
Koapd. xopp. | KoaddunueHT KoppeKuu HaPsHKCHHS
nampmi. Ubc tbassl B 0,000 ... 9,999 1,000
Voltage
correction C-phase voltage correction factor 0.000 ... 9.999 1.000
factor Uca
Koapd. xopp. | KoadhdunueHT KoppeKuu HaPsHKCHHS 0.000 ... 9.999 1000
Hampsok. Uca thaze1 C ’ T '
Command to set factory settings for the
\S/g}ta%egg ults for “Input  voltage parameters” control | YES/NO NO
’ points group
VCTaBmo yMom. Komanna YCTaHOBKH 3aBOJICKAX
Hanp.? yCTaBOK Juisi Bced rpymmbl  ycraBok | JIA /HET HET
B «ITapameTphl BXO/TH. HAIPSDKSHUSD)
MOTOR CONTROL POINTS AND PROTECTION FUNCTIONS/
YCTABKU U 3AHIATHI IT9]1
Motor nominals/ Homunanw II1/]
Motor idle .
current Motor idle current 0.1 ... Inom 11.0
Toxk XX II91 Tok xosocroro xoja [19]] 0,1 ... Inom 11,0
Motor nominal | Motor nominal current (according to the
current motor certificate) ( ] 0.0...200.0 A 51.0 Inom
Homunaneueii | Homunaneseiil Tox [19]] (M3 macmopra
Tox IID]] ) 0,0 ...200,0 A 51,0 lHOM
Motor nominal | Motor nominal cos ¢ (according to the
power factor motor certificate) 0.000 ... 1,000 0.850 COSFn
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuya Hacmpoika Hpun.
usmepenusn
Homunan. o
kod(.  mom, | HOMMHATBERE ©COS ¢ I (13 | 400 .. 1000 0,850 | COS Fu
i nacriopta [19/1)
Transformer
secondary Step-up transformer secondary voltage 300 ... 65,535V 380
voltage
Hampsoxk.
OTIMANKH Hanpsioxenue otmaiiku TMITH 300 ... 65535 B 380
TMITH
Overload/ Ilepezpys
Overload Setting the overload by current | IGNORE/ BLOCK/ | AUTOREST
protection protection mode AUTORESTART* ART
Ileperpys II3]] | 3amanue pexXuMa 3aIUTEI or | OTKJI / BIK / ATIB
3a11] MEPErPYy3KH MO TOKY AIIB *
Maximum allowed motor operating
223};’; overload current value expressed in percent of
motor nominal current 50 150 % 110
MakcuManbHO JONYyCTHMOE 3HAYCHUE
Ieperpys IISN pabodero Toka [I3J] B mpoleHTax OT
yer. HOMHHAJIBHOro Toka 191
Time to stop at | Time to motor shutdown after protection 0. 60 sec
overload actuation " 15
ITeperpy3 IIDJ1 | Bpemst 3amepxku otkimoueHus [19]] 0. 60c
BpeMs IIpH cpabaThIBAHUH 3aIIHTHI
OLP activation | Time to activation of the protection after 0. 60 sec
delay after start drive start 5
ITeperp.I19 /] Bpewms 3aaepKKu aKTUBHU3AIUHN 3aL[UThI 0. 60c
IYCK.BpeMs nociue mycka CY
Autorestart delay | Delay time to autorestart after actuation s 3000 min
at overload of the protection e 60
Ileperp.I19/1 Bpewms 3aJICPKKU AIIB HoCHe | 5 3600 Mum
3aa.AIIB cpabaThIBaHMS JTAHHOM 3alTUThI
aNulicr)?Bset;rts g‘; Number of allowed autorestarts after
OLP actuation of the protection 0.3 3
Ileperpy3 II9/J1 | KomnuectBo pomyctumbix AIIB mocne
pasz AIIB cpabaThIBaHUS JAHHOM 3aIATHI
Command to set factory settings (control
%eLth,EfaUIts for points) for the overload protection | YES/NO NO
' function
YcraBku 10 KOMaHILa YCTaHOBKH 3aBOACKHUX J—I A | HET HET
ymona.311? YCTABOK JJIsl 3aIIUTHI OT TIEpErpys3a
Underload/ Hedozpys
mgg"rrload Setting the underload by current | IGNORE/ BLOCK/ | AUTOREST
protection protection mode AUTORESTART ART
Henorpy3 II3/] | 3amanue pexumMa 3aIUTHI or | OTKJI / BJIK / ALIB
3aIIL. HEJIOTPY3KH MO TOKY AIIB *
Motor Minimum allowed motor operating
underload current value expressed in percent of
setting motor nominal current o
Hezorpys DT MuHUMaNIbHO JIONYCTUMOE 3HA4YEHUeE 0...100% 50
pabouero toka IIDJ] B mporeHTax OT
yer. HOMHUHAJIBHOTO TOKa [19]]
Time to stop at | Time to motor shutdown after protection 0. 45
underload actuation noe 19 SeC. 15
Henorpys II9J1 | Bpemst 3amepxku oTkiatoueHus [I9]] 0. 45c
BpeEMs mocyie cpabaThIBAHHS 3aITUTH
ULP activation | Time to activation of the protection after 0. 60 sec 5
delay after start drive start :
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Haszeanue eounuua Hacmpoiika
uMepeHus
Henorpys. II3]] | Bpems 3agepkku akTUBU3AIMH 3aIIUThHI 0. 60c
MyCK.BpeMs nociue nycka CY
Autorestart delay | Delay time to autorestart after actuation 5 3.000 min
at underload of the protection e 60
Henorpys TIDJ] | Bpems  3amepxxku  AIIB IocIie
. 5 ... 3000 Mmun
3aa.AlIB OTKJIFOUCHHS 110 JAHHOM 3alllUTe
aNuL':(r)?ESt;rts %{ Number of allowed autorestarts after
ULP actuation of the protection 0. 21 3
Henorpys. II9]1 | KonmuuectBo pomyctumbix AIIB mocne
pa3z AIIB cpabaThIBaHUs JAHHOM 3aIlUThI
Load vs | Taking frequency into account at load
frequency calculation ON/OFF OFF
3:2;1& 3arP. OT | yyer yacToTs! [P pacyeTe Harpy3KH BKJI/ OTKJI OTKII
Command to set factory settings (control
aeLtPgI)efaults for points) for the overload protection | YES/NO NO
' function
YcraBku mo | Komanna YCTaHOBKH 3aBOJICKHX JIA/ HET HET
ymoau.3CIT? YCTaBOK JUISI 3allIUTHI OT HEJAOrPy3a
Current correction factors/ Koagppuyuenm xoppexyuu moxos
Current
correction A-phase current correction factor 0.000 ... 9.999 1.000
factor la
5001?;1)1?; - KOpp- Koaddunuent koppekiuu Toka dasst A | 0,000 ... 9,999 1,000
Current
correction B-phase current correction factor 0.000 ... 9.999 1.000
factor Ib
foolff)%' KOopp- Koaddumuent koppekimu Toka ¢daset B | 0,000 ... 9,999 1,000
Current
correction C-phase current correction factor 0.000 ... 9.999 1.000
factor Ic
5001?;11)&:) - KOPp- Koaddumuent koppekmu Toka daset C | 0,000 ... 9,999 1,000
Currents imbalance/ /lucoananc moxos
%‘g;ﬁgfce Setting the  currents  imbalance | IGNORE/ BLOCK/ | AUTOREST | |\/o |
. . .
protection protection mode AUTORESTART ART
Jucbamanc 3aganue pexuma 3aIUATEI or | OTKJI / BIK /
toka [19]] 3am. | nucOanaHca TOKOB AIIB AIIB ANCE. |
Currents Minimum allowed motor current
imbalance imbalance value expressed in percent of | 0.0 ... 30.0 % 20.0
setting motor mean current
TlncGananc MakcuManbHO JOIYCTUMOE 3HAYECHHUE
nucoamanca TokoB I19]] B mpomenrtax ot | 0,0 ... 30,0 % 20,0
toka [19]] ycT.
cpennero Toka I19]]
Time to stop at | Time to motor shutdown after protection 0. 60 sec
current imbal. actuation e :
JTIOI/;caGanchHQ 1 Bpems 3amepxkku  oTkiroueHus [19]] 0. 60c 20
1ocJie cpadaThIBAHHS 3aIUThHI
BpeMs
I imbal. protec. | +. - .
activation  delay ;’rllr\r)g ;(t)a?tctlvatlon of the protection after 0. 60 sec.
after start 15
Hucbananc
foxa el Bpewms 3amepKKu aKTUBH3AITNH 3aITUTHI 0. 60c
mocie mycka CY
ITyCK.BPEMS
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Parameter/ . Factory
name Function Range / UM setting Note
uanazon
Hapamemp / @ Hacmpoex / 3aeoockasn 77
Hazeanue YHKUUA eounuya Hacmpoika puM.
usmepenusn
Autorestart delay | Delay time to autorestart after actuation 0 .. 300 min
at I imbal. of the protection '
Eopifa@mmnaz[ Bpems 3aJEPKKH ATIB nocne | o 300 vum 60
3a. AIIB OTKJIFOYCHU 110 JaHHOU 3alllUTC
Num. of
Number of allowed autorestarts after
?rl;tl;)arlﬁstarts a | actuation of the protection 0..65535 3
flopiffaﬁglﬁ pas KonugectBo JIOTTYCTHMBIX ATIB mocine 0 .. 65535
ATIB Cpa6aTI:IBaHI/I$I JAaHHOU 3alllUThI
Set defaults for | Command to set factory settings (control
currents points) for the current imbalance | NO/YES NO
imbalance? protection function
Vermo  ymon Komannma YCTaHOBKH 3aBOJCKHAX
IlI/ICé Toxa? " | yctaBok g 3amuThl oT aucObamanca | HET / IA HET
) ) TOKOB
Insulation resistance/ ConpomuegJienue u3oaayuu
Insulation Setti . . .
resistance etting the insulation  resistance OFE/ON ON Rinsul
protection protection mode
Conp.m3onsiuu | 3agaHue pekrMa 3aIlUThl OT CHIKCHUS OTKJI/ BKJI BKJI Rison
3all. COIIPOTHUBJICHUSA U30JIANNA
Insulation Minimum allowed "Step-up
resistance transformer-cable-Motor" system | 30 ... 500 kOhm
setting insulation resistance value 30
C MuHuMaIbLHO JOIMYyCTUMOC 3HAYCHHUC
OIIP.U30JIALUN
conpoTuBieHuss u3oJsanuu  cucteMsl | 30 ... 500 kOm
yer. «TMITH-niorpy»xHo# kabenb-I19/1»
Resistance . . .
. Correction  factor  for  insulation
:c:gcr{g;:tlon resistance readings 0.000 ... 9.999 1.000
Koadd.xopp. Koaddurment koppeknun IOKa3aHHH 0,000 ... 9,999 1,000
COIIP. U30JIIIUH | COIMPOTHUBIICHUA U30JIALUNA
Operation ~_at Setting the mode of operation at low
low insulation Rins g P OFF/ON OFF
resistance
Pab6ora npu | 4 6
MOHIDK.  COIp. ajaHie — pOKAMA - pabOTRl TP | oyppejy / BKJT OTKII
CHIXeHHu Ru3
HU30JII1HU
Flow line pressure transducer/ niekmpoxonmaxkmuslii manomemp
FLPT Setting the high/low wellhead pressure | IGNORE/ BLOCK/ IGNORE
protection protection mode AUTORESTART*
3ananue pexumMa 3aIITUTHI oT
OKM 3arr. BBICOKOI'O/HU3KOI'O JaBJICHHUSI Ha YCThE ggéﬂ* / BIK / OTKJI
CKBa’KMHBbI
Time to stop at | Time to motor shutdown after protection 0. 60 sec
FLPT protec. actuation : 5
Bpems 3anmepxku otkmodeHus [19]]
OKM Bpems TOCJI€ CpadaThIBAHMS 3AIHUTHI 0..60c
FLPT  protec. | - I .
activation  delay dTrllr\n/ee ;?a?tctlvatlon of the protection after 0...9.999 sec.
after start 15
OKM nyck | Bpemst 3aep>Kku aKTUBU3ALMU 3aIIUTHI 0 9999
C
BpeMs nociue mycka CY
Autorestart delay | Delay time to autorestart after actuation 0. 300 min
at FLPT protec. of the protection : 60
DKM sag ATIB | BPeM  sapepan  AIIB - mocne | o 304

cpabaThIBAHMS JAHHOM 3alTUTHI
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Hazeanue eounuua Hacmpoiika
uMepeHus
Number of
Number of allowed autorestarts after
Ia:LIJ_tIngeSF;[?(I}[SeC 8| actuation of the protection 0...65,535 3
OKM  kon-Bo | KomnuectBo momyctumbix AIIB mocie 0 .. 65535
AIIB CcpabaThIBAHMS JAHHOM 3alTUTHI
Phase sequence/ Yepeoosanue ¢ghas
Setting the wrong phase sequencing
Phase sequence protection mode ON/OFF OFF
UepenoBanue 3ananue pexuma 3aIIUTHI OT | BKIL / OTKII OTKJI
da3 HEMPaBUJILHOrO YepenoBanus $ha3 ) ) )
Ei;ase sequence Setting motor rotation direction
Yepenonanme ABC/CBA ABC
das yer. 3ananue HanpaBiaeHus Bpamenus [19]]
Backspin rotation/ Typ6unnoe epawenue
Eﬁgﬁ%ﬂn Setting the backspin rotation protection ONJOEE OFF
protection mode
TypOum. 3aganue pexuMa 3aIUTEI OT | BT / OTKII OTKJI
BpalllCHUE TYPOMHHOTO BpAICHUS ) ) )
Backspin Maximum allowed motor backspin
rotation setting | rotation value 0.0...5.0 Hz 0.5 BACKSPIN
TypOuH. MakcumanbHO JONMYyCTUMOE 3HAYEHHE
BpalllCcHUE YCT. 4acTOThI TypOuHHOTO BpameHus [19]] BY... 5,0 1m 0.5 Fryes.pe
; Setting the drive cabinet door state
Door blocking control mode ON/OFF ON
3amaHue pekuMa KOHTPOJIS COCTOSIHHS
Bnoxnp-. JIBEpU nBepy mKaha CY OTKJI / BKJI BKJI
g%{gicéloosrgp Correction factor cos@ 0.001 ... 9.999 1.000
Koadd.
KOPPEKIIUU KoadduiueHT KOppeKInu cosQ 0,001 ... 9,999 1,000
cosQ
Autorestart .
Time to reset of autorestart number .
gi(r)rlmjgters reset counters for all protections 1...9999 min. 1440
Bpemst 00mya. | Bpemst 3amepkky 0OHYJICHHS CYSTINKOB
xon. AIIB ATIB Bcex 3aiur I'...9999 mun 1440
Reset Command to reset autorestart counters
autorestart for control points of the “Motor control | NO/YES NO
counters points and protection functions” group
COpocHTs CueT Komanma copoca cuerunkoB AIIB mis
AI'FB " | ycraBok rpymmel «YcraBku u 3anutel | HET / TA HET
115 /1»
Set defaults for | Command to set factory settings for all
motor control points of the “Motor control | ON/ OFF OFF
protections? points and protection functions” group
Vermo MO Komanna YCTaHOBKH 3aBOJICKUX
32 'H3 Z[r,y " | 3HaueHW A Bcex ycTtaBok rpymmbl | BKJI/ OTKII OTKII
- ) «YcraBku u 3ammThl 1191
DHS CONTROL POINTS AND PROTECTION FUNCTIONS/
YCTABKU U 3ALIUTHI TMC
_ ESP intake pressure/ lasaenue na éxode J1[H
Ersezsure Intake Set;[jing the ESP intake pressure control IIAC\;UNTOORREE/SQI_LA(I)?(_:I_IS IGNORE | Py
. mode
protection
Jasn.Ha Bxoze | 3amanue pexkmma KoHTpons masienms | OTKJI / BJIIK / OTKJI p
DITH 3am. Ha npueme DIIH ATIB * BX
MIN ESP Minimum allowed ESP intake pressure | 0.000...99.990 MPa 4.00 PinmiN

intake pressure
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Parameter/ . Factory
name Function Range / UM setting Note
uanazon
Hapamemp / Dynuus Hacmpoex / 3a300c1<va}1 Hpun.
Haszeanue eounuua Hacmpoika
usmepenusn
JaBn.Ha Bxome | MuammansHo gomyctumoe 3Hadenme | 0,000...99,990 4.00 p
OIIH MH JaBieHus Ha mpueme DIH MIla ' BX.MIN
MAX ESP . .
intake pressure Maximum allowed ESP intake pressure | 0.000...99.990 MPa 25,00 Pinmax
Japm.Ha BXxome | MakcumansHO gomyctumoe 3HadeHue | 0,000...99,990 25 00 p
SITH MAKC naBieHus Ha npueme DIH MIla : BX-MAX
: Time to stop after actuation of the
'Fl)'ilrr]nero'gtgcstop at minimum  ESP  intake  pressure 0... 60 sec.
P ) protection
Bpemst 3amepXku OTKIIOYEHHUS IIpU 5
JlaBn.Ha BXoje | cpabaThIBAHHH 3aIUThI o 0. 60c
OI[H Bpemst MHHHAMAaJIbHOMY JABJICHHIO Ha IIPHEME
SIH
Selection of the autorestart type:
Type of | autorestart when ESP intake pressure NORMALIZ./
autorestart ~ for | returns to the normal range or autorestart | COMBINED./ NORMALIZ
Pin protec. after a time period defined by control TIME
points
Bri6op tuma AIIB: AIIB npu Bo3Bpare
JlaBm.Ha BXoje | BXxogHoro maeieHus D1[H B qomyck mau HOPMAJIS. HOPMAIJI
KOMBUHUP.
tun AIIB ATIB 110 BpeMeHH B COOTBETCTBHH C us.
BPEMA
YCTaBKaMH
Autorestart delay | Delay time to autorestart after actuation 1 3.000 min
at Pin protec. of the protection e '
60
JaBn.Ha Bxoxe | Bpems 3aJICPIKKH AIIB ocJie
. 1...3000 muna
3an.AlIB OTKJIIOYCHHS 110 TAHHOM 3aIUTe
Number of
| Number of allowed autorestarts after
autorestarts at Pin . : 0...65535
Drotec, actuation of the protection 3
Japm.Ha BXxojge | KommuectBo momyctumbix AIIB mocie
. 0...65535
kon-Bo AIIB cpabaThIBaHMS TAHHOM 3alTUThI
Motor oil pressure/ Jasnenue ITI/T
Motor —oil} IGNORE/ BLOCK/
pressure Setting the motor pressure control mode AUTORESTART* IGNORE | Pmot
protection
Has. I[I9]] | 3amanue pexuma KoHTpoas mamnenus | OTKJI / BJIIK /
SITH sam. o ATIB * AlIB | Prog
MIN motor oil | Minimum allowed motor pressure
pressure (pressure at which motor stops) 0,000...999.990At 4.00 Prmotmiy
I[aBJ'I I I[ MuHuMaIbLHO JOIMIyCTUMOC 3HAYCHHUC
BHH-MI/IH masineans [I19J[  (maBmenwe, mpu | 0,000...999,990AT 4,00 Progmin
KOTOPOM MTPOUCXOAUT 0cTaHOB D /)
MAX motor oil | Maximum allowed motor pressure
pressure (pressure at which autorestart happens) 0,000...999.990At 5.00 Prmot max
Tas o MaxkcuManbHOe 3HAYEHUE JIaBIIEHHUS
BHH'M AKC I  (maBmemwme, mpu  kotopoM | 0,000...99,990 At 5,00 Priogmax
npoucxoaut AlIB)
Time to stop at | Time to stop after actuation of the 0. 60 sec
Pmot protec. minimum motor pressure protection :
Bpemst 3amepXku OTKIIOYCHHUS IIpU 5
gﬂﬁls eM;_DH cpabaThIBAHHH 3aIATEI o 0...60c
p MHWHHUMAJIbBHOMY JaBJICHHIO
Selection of the autorestart type:
;ra/t%erestart fgl; autorestart when pressure returns to the Qg&'\éﬁ\}‘ééll NORMAL |7
normal range or autorestart after a time :
Pmot protec ; : : TIME
: period defined by control points
Bri6op tuma AIIB: AIIB mpu Bosspare | HOPMAJIMS.
é[]afﬁ‘TI/IH AI_II_[%I[ nmapineHuss B gonyck wminu  AIIB mo | KOMBUHUP. HOI}/%/IAH
BPEMEHH B COOTBETCTBUHU C YCTaBKaMH BPEMJ )
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / T Hacmpoex / 3aeoockasn Ioum
Hazeanue YHKY eounuua Hacmpoiika puM.
usmepenusn
Autorestart delay | Delay time to autorestart after actuation 1 3.000 min
at Pmot protec. of the protection B ' 60
JlaB. II5/ | Bpems  3amepxku  AIIB mocie 1 3000 vum
OIIH 3an.AIlIB | oTkIrOYEHHS 110 JAHHOM 3aIlIUTE
Number of
Number of allowed autorestarts after
g?;%ﬁ%?:c at actuation of the protection 0...65535
HasiLIIS/1 KommaectBo momyctumbix AIIB mocie :
OIH KOJI-BO 6 yerH 0... 65535
ATIB Cpa0aTbIiBaHWA JaHHOU 3allIUThI
_ Motor winding temperature/ Temnepamypa oomomox I19/]
{\élr%togr wind. Setting the motor windings temperature | IGNORE/ BLOCK/ | AUTOREST T
prot% ction control mode AUTORESTART* ART mot.wind
T .
ngggg}( el 3anaHue gemHMa KOHTPOJIS QTKJI /BJIK /AIIB AIIB To6M
it TeMmneparypsl 00MoTkH [19]]
MAX motor : . _
winding {\/Iammutm allowed motor windings 0.00... 130.00 °C 115.00 T mot.wind.
temperature emperature MAX
Temnep. MakcuManbHO JOIIyCTHMOE 3HAYCHHUC
oomorok  I1D]] 0,00... 130,00 °C 115,00 Tosw. MAX
MAKC Temmeparypsl 00MoTkH [19]]
MIN motor - . _
winding {\élrlT?lmu'[n allowed motor windings | 5 5 130 00 °C 14.00 Trmotwind.
temperature perature MIN
TeMHep' MuHuMaIbLHO JO0IIYCTUMOEC 3HAYCHHUEC
oomorok IID]] Y 0,00... 130,00 °C 14,00 Toom. MIN
MUH TeMiepaTypsl 0oMoTku [13]]
Time to stop at | Time to stop after actuation of the
Tmot.wind maximum motor windings temperature 0...60 sec.
protec. protection 15
T Bpems 3ajiepKKu OTKIIOYEHHS TPU
eMII. 0OMOTOK 6 0. 60
I I[ BpeMsI Cpa0daTbIBAaHUM 3alllUTbl IO MAKCHUM. (&
temneparype oomotku [19]]
Tvoe of Selection of the autorestart type:
aa/t%restart for | autorestart when motor windings NORMALIZ./
Tmot.wind temperature returns to the normal range | COMBINED./ NORMALIZ.
rotec or autorestart after a time period defined | TIME
P ' by control points
Tew. oGwotox | Tesmepatypm oovomt TV 5 nopvex | HOPMAIITS.
: paryp YK\ KOMBUHMP. /| HOPMAJIU3.
II9/1 Tumr AIIB | i AIIB 110 BpeMeHU B COOTBETCTBHH C BPEMSI
YCTaBKaMH
utores elay | Delay time to autorestart after motor
Autorestart del Delay t t t tart aft t
at  Tmotwind | tripping by the maximum motor winding 1 ... 300 min.
prot. temperature protection
Bpemss  zamepxku  AIIB  mocine 60
Temm. oOMoTOK | oTkiroueHust [I9J] mo 3ammre 1O 1 300 vun
II9/1 3an.AIIB | MakcUMansHOH TeMIepaType OOMOTKH
51
Number of
Number of allowed autorestarts after
%‘ﬁ%ﬁ&?ﬁj orot 8| actuation of the protection 0...65,535
Uesam, @huious KomuuectBo pomyctumbix AIIB mocie °
[3J]  Ko1-BO 6 JOIYCTHY 0...65535
ATIB CpaOaThIBaHWA JaHHOU 3alllUThI

Motor oil temperature/ Temnepamypa macna I3/
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuya Hacmpoika Hpun.
uzmepeHus
Motor oil Setting the motor oil temperature control | IGNORE/ BLOCK/
temperature mode AUTORESTART* IGNORE Tmot.oil
protection
Temmnep.macna | 3agaHue pexXuMa koHTpoas | OTKIJI /BJIK /AIIB
12 3am. Temmeparyps! Macia [19]] 2 OTKI Tion
MAX motor oil | Maximum allowed motor  oil o Twmot.oil
temperature temperature 0.00... 130.00 °C 115.00 AX
Temmep.mac. MakcuManbHO JONMYyCTHMOE 3HAYCHUE & Tron
I35 MAKC TemnepaTypbl Macaa [19]1 0,00... 130,00°C 115,00 MAX
MIN motor oil . . o TMot.oil
temperature Minimum allowed motor oil temperature | 0.00... 130.00 °C 14.00 N
Temmep.macna MuHHMAIBHO JOIIYCTHMOE 3HAYCHHUE &
130 MUH Temmeparyps! Macia [19]] 0,00... 130,00 °C 14,00 Tmonmim
: Time to stop after actuation of the
Pr;noet oti? ?f)?epc at maximum  motor  oil  temperature 0...60 sec.
onp ) protection 5
TeMIIen. Maca Bpemsa 3amepX kv OTKIIOUYEHHUS TIpU
o] Bp‘eMSI CpabaThIBAHMM 3alIATHI IO MAaKCHM. 0...60c
p temnepaTtype macna [13]]
Selection of the autorestart type:
Type of | autorestart when motor oil temperature NORMALIZ./
autorestart ~ for | returns to the normal range or autorestart | COMBINED./ NORMALIZ.
Tmot.oil protec. | after a time period defined by control TIME
points
Bri6op tuma AIIB: AIIB npu Bo3Bpare
Temmep.macna TemnepaTypbl Macia [19]] B JOIMyCcK Wi Eg&l\éﬁgg?}; j HOPMAJIN3
91 Tunm AIIB | ATIB no BpeMeHH B COOTBETCTBHUH C BPEMSI : :
yCTaBKaMH
Delay time to autorestart after motor
Qﬁ%gﬁ%ﬁ crjglay tripping by the maximum motor oil 1...300 min.
Ot prot. temperature protection
Bpemss  zamepxkun  AIIB  mocie 60
Temmnep.maciia orkmoucHus [IDJ[ mo 3ammre 110 1 300 MuH
191 3aa.AIIB | MakcUManbHOM  TemIepaType Macia
1191
Number of
adorotrs | Mumber of alloued auorestas afer | g5 35
Tmot.oil protec. 3
Temnep.macina | KomuuectBo momyctumbix AIIB mocre 0 . 65535
I19/] pa3 AIIB | cpabGaTpIBaHUs TaHHOW 3alIUTHI
Motor vibration/ Buépayus I13/1
Motor vibration . P IGNORE/ BLOCK/
protection Setting the motor vibration control mode AUTORESTART* IGNORE
Bubpanus I19]1 | 3aganue pexuma koHTpois BuOpamwm | OTKJI / BJIK / OTKJI
3all. TI5/1 ATIIB *
MAX motor | Maximum allowed motor vibration in
vibration any plane 0.00 ... 10.00g 0.20
Bubpamus [19]] | MakcuMaibHO JOMYCTHMOE 3HAYCHUE
MAKC BHOpAIMH B JIFO00H IIOCKOCTH 0,00...10,009 0,20
Hg?gr © stoeib?t Time to stop after actuation of the 0. 60 sec
protec " | maximum motor vibration protection :
‘ )
Bubpawst T/ Bpe6M$I 3aJIep)KKA  OTKIIFOYCHHS TPHU 0. 60
BpeMs CpabaThIBAHII 3aIUTHI o ...60c
MaKkcHMabHOU BuOparmn [19/]
Delay time to autorestart after motor
,:t\tggfst?&egelay tripping by the motor vibration 1 ...300 min. 1
P : protection
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Haszeanue eounuua Hacmpoiika
usmepenusn
Bpemss  zamepxku  AIIB mmocJie
gfg%lgﬂ 5], oTkmoueHus I[19J[ mo 3amure 1O 1...300 mua
) BuOpanuu 1151
Number of auto
: Number of allowed autorestarts after
L?Zt%rés at vibr. actuation of the protection 0...65535 3
Bubpamus [19]] | KomumuectBo momyctumeix AIIB mocie
o 0...65535
koa-Bo AIIB cpabaThIBaHUs JAHHOM 3aIlUThI
DHS communication protection function/ 3awuma no ceaszu ¢ TMC
DHS Setting the mode of monitoring loss of
- communication with the downhole | IGNORE/ BLOCK/
fc?s?mr%?é%?}cl)?]n sensor system surface unit and | AUTORESTART* IGNORE
P downhole sensor
Cesss ¢ TMC 3aaHne peKUMa KOHTPOIIS IPOIIaJaHus OTKJI / BJIK / OTKIT
3411 CBsA3HM C HA3€MHBIM MWK MOI'PY>KHBIM ATIB %
) omoxkom TMC
. Time to stop after actuation of the
;I;lere to stop at protection at loss of communication |, <9 999 sec
communication with the downhole sensor system e '
surface unit or downhole sensor 60
Bpemst 3amep)Xkm  OTKIIOYCHHS IIPH
Cesa3p ¢ TMC | cpabaThlBaHHH 3aIUTHI IO TPOTIAIAHUIO 0. 59999 cex
BpeMs CBSI3M C Ha3eMHBIM HIIM IIOTPYKHBIM
omokom TMC
Delay time to autorestart after motor
ggi;orest;rt lost tripping at loss of communication with 1...59.999 min
c0m>r/nunicati0n the downhole sensor system surface unit e '
or downhole sensor 5
Bpemss  zamepxku  AIIB mocJie
Ces3p ¢ TMC | otkmouenuss [19)[ mo 3amure 110 1. 59999 mun
3an.AIIB MPOIAJaHUI0 CBS3W C HAa3eMHBIM WU
norpyx#bM 010koM TMC
Num of Number of allowed autorestarts after
autorestarts  at actuation of the protection at loss of
lost communication with the downhole 0....65,535
o sensor system surface unit or downhole
communication | <o Co 10
KomngectBo momyctumerx AIIB mocie
Ces3p ¢ TMC | cpabaTbIBaHMsI 3alUTHI MO TPOTIAIAHUIO
0....65535
kos-Bo AIIB CBSI3M C HA3€MHBIM WM TOTPYKHBIM
ooxom TMC
DHS protection | . .
activation delay Time of DHS protections activation 1...59,999 sec.
after start after start 60
3arr. TMC | Bpewms ITyCKOBOM 3a7ICPIKKA 1. 59999 cex

ITyCK. BpeMsi

cpabarbiBanus 3amut TMC

DHS settings/ Hacmpoixu TMC
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Parameter/
name

Hapamemp /
Haszeanue

Function

Dyukuus

Range / UM

uanazon

Hacmpoex /
eounuua

uMepeHus

Factory
setting

3aeoockasn
Hacmpoiika

Note

Ipum.

DHS model

Type of downhole sensor system used

106

NO/
IRZ TMS1/
IRZ TMS2/
ELEKTON
TMSN/ ELEKTON
TMSN-2/
ELEKTON TMSN-
3/
BORETS STP-1/
BORETS STP-2/
SKAD-2002-SKS/
SKAD-2002V-
SKS/ SKAD-
2002VM-SKS/
PHOENIX PIC/
PHOENIX ISU/
UNICONN/
TT37-017/
NOVOMET BN-
03/
ALMAZ/
ELATON/
ORION/
TRIOL TM-01
IRZ
TMS+ORD1/2/3/4/
6/ IRZ TMS+RVK/
IRZ TMS +ORD4+
SAKMAR/
PH-Transfer

NO
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuua Hacmpoiika Hpum.
uzmepeHus
HET /
NP3 TMC1/
NP3 TMC2/
OJIEKTOH
TMCH-1/
OJIEKTOH
TMCH-2/
OJIEKTOH
TMCH-3/
BOPEIL] CTII-1/
BOPEIL] CTII-2/
CKA/I-2002-CKC/
CKAJI-2002B-
CKC/ CKAJI-
N 2002BM-CKC/

Tun HCII0JIB3YEMOU CUCTEMbI PHOENIX PIC/

Mogens TMC MOTPY>KHON TEJIEMETPUUECKON CUCTEMBI PHOENIX ISU/ HET

S UNICONN/

TT37-017/
HOBOMET BH-
03/
AJIMA3/
OTAJIOH/
OPUOH/
TPUOJI TM-01
nP3
TMC+OP1/2/3/4/
6/11P3
TMC+PBK/HUP3
TMC+OP 14+
CAKMAP/
PH-Transfer
Pressure . . . i
S Setting dimensional resolution of the 0.001/0.010/
ggtlgplylng downhole sensor system parameter 0.100/1.000 0.01
MHOXUTEIb Hacrpoiika TUCKPETHOCTH OTOOPaKEHHUS 0,001/0,010/ 0.01
JTaBIICHHS napameTpoB TMC 0,100/ 1,000 '
Pressure ;

Units of measurement for the downhole | MPa /At /Atm /bar 2
umnei?:urement sensor system parameter IPSI/ kgf/m? kgt/m
?;xiee%e;ﬂne Ennanne! namepenns napamerpo TMC MH?p/SAVTIZ?;;[/IZ/bar Krc/m?
Temperature . . - .

Y Setting dimensional resolution of the 0.010/0.100/
]rcgg:;t)lrplymg downhole sensor system parameter 1.000 0.010
MHOXHUTENE Hacrpoiika JHCKPETHOCTH 0TOOPaXKEHHMSI 0,010/0,100/ 0010
TEMIIEPATYPBI napamerpoB TMC 1,000 '
;%?s%errear;uerr?t Units of measurement for the downhole
units sensor system parameter °F / oC oC
Hsmepenue
TemnepaTyphi Enuanier namepenns mapametpoB TMC
\ngllﬁ;?tllo?n Setting dimensional resolution of the 0.010/0.100/ 0010
factorp ying downhole sensor system parameter 1.000 '
MHoXHTENb Hactpoiika JUCKPETHOCTH 0TOOPaKECHHUS 0,010/0,100/ 0.010
BUOpaIuu napamerpoB TMC 1,000 '
Vibration .

Units of measurement for the downhole 2
Tn%?: urement sensor system parameter g/ misec 9
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
H;}pamemp / Dynuus Hacmpoex / 3a300c1<va}1 Hpun.
azeanue eouHuya Hacmpouka
uMepeHus
E;ggfggge Enuauter namepenust mapamerpoB TMC g/ m/c?
Command to set factory settings for all
SD%S%efaUItS for control points of the “TMS control NO/YES NO
' points and protection functions” group
VeTaB 1o KOMaHILav YCTaHOBKH 3aBOJICKHX
Mo TMC? 3HAUCHHUH JJII BCEX YCTAaBOK TIPYIIIIBI HET / JA HET
y «YcraBku u 3amutel TMCy»
INVERTER SETTINGS/ HACTPOHUKH T4
Inverter output frequency set within the
Set frequency range from the minimum to maximum | Fmin ... Fmax Hz Fser
frequency value 50
3amanHas BBIXOmHAs dYacrtora 1Y, B
3amaHHAs o ;
mpexesax  OT  MHHHUMalbHOW g0 | Fmin ... Fmax I'o Fsan
gacToTa .
MaKCHUMAJIbBHOU YaCTOThI
oRIi?é?:ttli%r; Direction of motor rotor rotation E%\R/\éVF'{A‘SIED/ FORWARD
I];I;;Iﬁgflﬁifme Hampasnenue Bpamenns potopa [19]] ggg%”lp}];(/)E I[TPAMOE
SMOOTH/
mgégr start Setting the mode of motor start SYNCHRON./ SMOOTH
PUSH / ROCKING
TJIABHBIN/ C
%%Kﬁl M Iycka 3amganue pexuma 3amycka [19/] %(I/)I%SI(QH/ / [IJTABHBIN
PACKAUYKA
g(t:geleratlon Rate of frequency change 0.01 ... 50.00 Hz/h 0.05
Tem pa3rona TeMmn n3MeHEHUS YaCTOTEI 0,01 ... 50,00 I'iy/u 0,05
gi:é:eleratlon Rate of frequency change 0.01 ... 50.00 Hz/h 0.05
Uercm TeMIT I3BMEHEHHS YaCTOTHI 0,01 ... 50,00 I'/q 0,05
TOPMOKEHUS
Dynamic brake | Setting the motor dynamic deceleration
mode mode ON/OFF OFF
Pexxum qunamud. | 3aganue pexuma JOUHAMHUYECKOTO
TOPMOXKEHUSI topMoxeHus [19/] BIJL/OTKL TR
U/F characteristic/ Xapaxmepucmuxa U/F
U/F F1 point U/F linear characteristic points 0.1...500.0 Hz 0.0
U/F Touxa F1 Touxu nuHeiHoi Xapakrepuctuku U/F. | 0,1 ... 500,0 ' 0,0
U/F U1 point U/F linear characteristic points 0.0 ...100.0 % 0.0
U/F touka U1 Touku nuuerino xapakrepuctuku U/F. | 0,0 ... 100,0 % 0,0
U/F F2 point U/F linear characteristic points 0.1...500.0 Hz 12.5
U/F touka F2 Touku nuueinoi xapakrepuctuka U/F. | 0,1 ... 500,0 ' 12,5
U/F U2 point U/F linear characteristic points 0.0...100.0 % 25.0
U/F touka U2 Touku nuueinnoi xapakrepuctukya U/F. | 0,0 ... 100,0 % 25,0
U/F F3 point U/F linear characteristic points 0.1...500.0 Hz 25.0
U/F Touxka F3 Touku nuneiHON xapakteprctukua U/F. | 0,1 ... 500,0 I'n 25,0
U/F U3 point U/F linear characteristic points 0.0 ... 100.0 % 50.0
U/F touka U3 Touku nuuerino xapakrepuctuku U/F. | 0,0 ... 100,0 % 50,0
U/F F4 point U/F linear characteristic points 0.1...500.0 Hz 37.5
U/F touka F4 Touku nuueinoi xapakrepuctuka U/F. | 0,1 ... 500,0 ' 37,5
U/F U4 point U/F linear characteristic points 0.0...100.0 % 75.0
U/F touka U4 Touku nuueinoi xapakrepuctukua U/F. | 0,0 ... 100,0 % 75,0
U/F F5 point U/F linear characteristic points 0.1...500.0Tn 50.0
U/F Touxka F5 Touku nuHeiHO#N xapaktepuctuku U/F. | 0,1 ... 500,0 I'n 50,0
U/F U5 point U/F linear characteristic points 0.0...100.0 % 100.0
U/F touka U5 Touku muuernoM xapakrepuctuku U/F. | 0,0 ... 100,0 % 100,0

Start mode/ Pescum nycka
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuua Hacmpoiika Hpum.
usmepenusn
Inverter output frequency when motor
Push frequency starts in the push mode 3.50...25.00 Hz 20.0 FpusH
TomukoBast Brixognast gactora ITH mpu 3amycke
9gacToTa I19]1 B TOTYKOBOM PEKHME 3,50 ... 25,00 I'n 20,0 From
Output voltage at push and rocking
frequency specified as percent of the
Push voltage voltage value corresponding to the same Upush
frequency on the U/f characteristic o
BeixogHoe Hampspk€HHME Ha 4YacTOTe 100 ... 400 % 120
HaHp}l)KCHI/Ie TOJIYKa 1 paCKadKu B % 110 OTHOIIIEHHIO U
TOJTYKA K HAIOpSDKCHHIO, COOTBETCTBYIOIIEMY To
JAHHOM yacToTe 1o xapakrepuctuke U/f
. Duration of a jog at start of the motor in
Push duration the push mode 0.1 ...200.0 sec. 5.0 TpusH
JnautensHOCTh | JNWTENBHOCTh TONYKA TMPHU 3aIyCKe
TOJTYKA [19]] B TOTYKOBOM PEKUME Gl o 2000 5.0 Trom
Number of high wvoltage pulses at
Nr. of pushes operation in the push mode
Kon-Bo Kon-so  mmmynscoB  mosbimenHoro | 0 ... 10 3
HANPSOKEHUS MpH padoTe B TOIYKOBOM
TOJIYKOB
pEXKAME
Rocking Inverter output frequency in forward
frequency direction 0.2...50.0Hz 20.0 Frockin
Yacrtora Beixognas yactora I B mnpsmom
HampaBineHuu npu 3amycke 1191 B | 0,2 ...50,0'm 20,0 Frack.
pacKauku
pEXKHAME PAaCKaAUKH
; Starting torque force at motor start in the
Eocklng torque rocking mode specified as percent of the
orce .
nominal value 1 40% 10
vy YcuneHue MyCKOBOTO MOMEHTa IIpU 0
CHJI. MOMCHTAa
zanycke [I3J] B pexuMe packadyku B
packauku
NPOOCHTAX OT HOMHUHAJIBHOI'O
Nr. of rocking | Number of rocking cycles at motor start 0. 65535
cycles in the rocking mode DR 1
Kon-Bo OUKIIOB Komnuaectso OUKIJIIOB paCKadkKu IIpH 0 65535
pacKauKu zamycke [19]1 B pexxuMe packauku
Rocking Duration of a jog at motor start in the
duration rocking mode 0.1 ... 200.0 sec. 5.0 TrockinG
JnurensHOCTh | JMWTENBHOCTh TOJNYKA MPH 3aIyCcKe
pacKauku II9/1 B pexuMe packauku Gl oo 2000 2 Teackat
. Rate at which output frequency rises
g%geleratlon from the reverse frequency value to the | 0.1...500.0 Hz/sec. 5.0 Taccecer
forward frequency value ATION
TeMH, C KOTOpPBIM BBIXOJHasA dYacToTa
Temn pa3roHa pacTteT oT 3HaueHHs odopatHoi dactoTel | 0,1 ... 500,0 I'u/c 50 Tpasr
J0 3HAYCHUA HpHMOﬁ YaCTOThI
: Rate at which output frequency drops
%egeleratlon from the forward frequency value to the | 0.1 ... 500.0 Hz/sec 5.0 Toeceier
reverse frequency value ATION
TeMH, C KOTOpPBIM BBIXOJHasA dYacToTa
Temn CHHNXXACTCA CO 3HAYCHUA HpSIMOI:I 0’1 500,0 FH/C 5’0 TTOPMO)K
TOPMOKCHUA YJaCTOThI 0 3HAYCHUA 06paTHOI/I
YaCTOThI
Synchronization | Inverter output frequency in the
frequency synchronization mode 3.50 ... 25.00 Hz 20.00 Fsvcr
Yacrora Beixognass yactora I B pexume 350 . 2500T 20.00 =
CHHXDOHH3AIMK | CHHXPOHH3AIMH . Y ... 2500 : CHHXP
Synchronization | Time of operation in the synchronization 0...59.999 sec. 10 Teynen

time

mode
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
H;}pamemp / Dynuus Hacmpoex / 3a300c1<va}1 Hpun.
azeaHue emmuua Hacmpouka
usmepenusn
Bpewms Bpewms paboThI B PEXKUME | (v 59999 T o
CUHXPOHU3IHN CHUHXPOHU3AIINH
P1D-regulator/ ITH/-pezynsamop
PID-regulator Setting the PID-regulation mode ON/OFF OFF
AT
e 3anmanue pexxnma [IW][-perymupoanus | BKJL./OTKIL. OTKIL
Motor current/ Pin/
Type of | Type of the parameter to be maintained | AN.INPUTL/ Motor
parameter by the PID-regulator AN.INPUT 2/ current
Motor load
TOK IIDJ/
Tun mapamerpa, nognaep:kanue | PBx.omn/
Tun mapamerpa | koroporo  ocymectBusiercs  [IAJ[- | AH.BXO/1/ TOK II5 [
PETyIATOpOM AH.BXOH2/
SATPY3KA II9/]
Parameter value to be maintained (the
range and dimensional resolution
Parameter value depend on type of the selected 0...9,999 50.00
parameter)
3HaueHWe MmapaMeTpa I MOAACPKaHUs
igagﬁigea (muama3oH ¥ JIHCKPETHOCTh 3aBHCAT OT | 0 ... 9999 50,00
P p THIIA BEIOPAHHOTO ITapaMeTpa)
P-REGUL./ PI-
Regulator type | Setting PID regulation law REGUL./ PID- | P-REGUL.
REGUL.
Tun 3aI[aHI/Ie 3aKOHa pPEryJupoBaHus IJisd gi}l)_]%)rESrlym MI-PECYJI
peryisitopa I I-perynsropa
IAJ-PETCYJI
Type of regulator relation (direct/
inverse). This defines direction of
cl?gg;rigtaonrce changing output frequency when the I[I)\:\R/E%E{E DIRECT
parameter deviates from the specified
value
Tumn 3aBucuMocTH (0OpaTHas / mpsimas)
peryJisTopa. 3agaeT  HampaBJCHUE
STEIETIMOTE W3MEHEHUS] BBIXOJHOW YacTOThl MpHU I L i / [MPAMAS
peryisitopa OBPATHAS
OTKJIOHCHHH ITapaMCTpa OT 3aJaHHOI'O
3HAYCHUA
Regulator Regulator proportionality factor. Value
proportional of proportional component of the control | 0.00 ... 10.00 0.30
component signal regulation
TN It et S
COCTaBIISIOMIAS T O T e —— 0,00 ... 10,00 0,30
peryJitopa pETYJIMPOBAHKS CUTHAJIA YIIPABICHUS
Regulator
integral Pl-regulation integration time constant | 0.000 ... 1.000 0.300
component
Vlhetmenp, IloctosiHHAsE BpEMEHM HHTErPUPOBAHUA
COCTaBJIAIOLIAS TIW-perymaposanms 0,000 ... 1,000 0,300
peryJsitopa
Regulator
differ. PID-regulator differential component 0.000 ... 1.000 0.100
component
Hudbep.
cocTapnsromas ﬁﬁdﬁd’ggﬁ;‘;ﬂﬁ;a” SGEREI | @ ey (000 0,100
peryasaropa
Regulation Period of regulator feedback sensor
period interrogation 0.1...5999.9 sec. 600.0
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / T Hacmpoex / 3aeoockasn Ioum
Hazeanue YHKY eounuua Hacmpoiika puM.
uzmepeHus
ITepuon Ilepuon ompoca paTuMka OOpaTHOM 0.1...5999.9 ¢ 600,0
PEryJIMPOBAHKSL | CBSI3U PEryIISTOpa
:gagr;smwty Pl-regulator insensitivity range 0...65535
Jmara3on Jmama3zon HeuyBcTBUTEIbHOCTH [IU- 0 . 65535 5
HEYYBCTBUT. perymusaropa o
Linear regulator/ JTuneanwvii pezysiamop
. Setting the mode of proportional linear
Linear regulator regulation ON/OFF OFF
JIunennbIi 33[[21}‘1’1/16 pexumMa IMpONOPLHUOHAIBHOIO BIUL/OTKIL OTKIL
perynsiTop JIMHEUHOT'O PETYJIMPOBAHUS
Parameter type | Type of the regulated parameter ,IZ\Ilr\]l llﬁgl'lNl / Pin
Tun mapamerpa | Tum perymupyemoro mapameTpa e ) AELIERG] PBx.omH
pameTp peryupy P |y / AH.BX.2 9L
Value of output frequency
corresponding to the minimum value of
Min frequency | the regulated parameter set by the MIN | 0.0 ... Fset 0.0 Hz
VAL. OF MAINTAINED PARAM.
control point
3HaueHue BBIXOJTHOU YacCTOTHI,
COOTBETCTBYIOIIEE MUHUMAIEHOMY
MunumansHas
3HAUCHHUIO peryiaupyeMoro mapametpa, | 0,0 ... F3an 0,0 I'g
4acToTa yCT. .
3aJIaHHOMY YCTaBKOM
«MWuH.3Ha4.TTOIEPXK. TTApAMETPaY
Accuracy
and
M' | f measurem
In val. O s ent units
maintained Tgr%mnglltg:mum value of the regulated 0...65,535 depend on
param. P the
selected
parameter
type
0 TounocTh
u
pa3MepHO
MuH.3Hay. M ATLHOE SHANCHHE CTh
HHHUMAJIbH HAYCHU
HOJIIEPK. 0...65535 SABHCAT
PETYIUPYEMOTO TIapaMeTpa or
napamerpa BBIOPAHHO
To TUIIa
napameTp
a
Value of output frequency
corresponding to the maximum value of
Max frequency | the regulated parameter set by the MAX | Fset...600.0 60.0 Hz
VAL. OF MAINTAINED PARAM.
control point
3HaueHue BBIXO/THOU YaCTOTHI,
Makcrmamsgag | COOTECTCIRYIomee MaKCHMaIbHOMY
3HAYEHUIO PEryIHpyeMoro mapamerTpa, | Fzax...600,0 60,0 I'm

4acToOTa YCT.

3aIaHHOMY YCTaBKOﬁ

«Maxc.3Ha4.[moIeprK. IapaMmeTpay
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Pa:]%rgqeeter/ Function Range / UM Eg&g%g Note
uanazon
g Pymicyus Meoumia | wemponwa | 1P
usmepenusn
Accuracy
and
measurer_n
m:i);]tair\:gclj. Of | The maximum value of the regulated 0.. 65.535 65.535 o o
oaram parameter 0 ' e
selected
parameter
type
TounocTh
u
pa3MepHO
Makc.3Hau. MaKCHMATLHOE SHAYCHIC CTh
KCHUMAJIbH Ha4YCHU
: 0...65535 65535 SABHCAT
Hoazep peryinpyeMoro mnapamMerpa oT
napamMeTrpa BBIOPaHHO
To THIIA
mapameTp
a
- Minimum frequency/ Munumansnas wacmoma
}\r/lelnlljrg#gw Setting the mode of inverter minimum :3?_'\(1)%?5 / IGNORE
profection frequency control AUTORESTART *
MunumanbHas | 3agaHue pexuMa koutposis | OTKJI / BJK / OTKJI
4acToTa MHHHMaIbHON yacToThl 114 AIIB *
mga@#& Minimum possible inverter output 350 . 80.00 Hz 45.0
setting frequency Fmin
MunumaiabHas MuHUMaIBbHO BO3MOXKHAS BbIXOJHas 3’50 80,00 FI—I 45,0
YacTOTA YCT. gactoTa [T
Time to stop at | Time to stop after actuation of the 0 .. 9999 sec
min freq. inverter minimum frequency protection B '
Y T E———— Bpemst 3amepkXku  OTKIIOUEHHS] TIpH 120
HACTOTA BDEMSL cpabaThIBaHUH 3aIUTHI mo | 0...9999 ¢
_ P MHUHHUMaIbHOM yacToTe 1T
;I;/Irgt]ec freg. Delay time to activation of the minimum
activation delay I;rre;egency protection after start of the | 0... 9,999 sec.
after start 600
qMag?g’lﬁanb;[{agK B'peMSI 3aJICPKKK aKTUBHU3AllUH 3alIUThI 0 9999 ¢
Y| ocne nycka CY
BpEM
Autorestart : o ;
.| Time to autorestart after tripping by this :
?reelgy at. min protection function 1...9,999 min.
: 30
qMaIéIfgITl\:laang: Bpewms 3aJICPIKKU AIIB nocie | | 9999 yum
A OTKJIFOUEHHS II0 JAHHOU 3aIUTE
AIIB
Number of
Number of allowed autorestarts after
autorestarts at . : 0...65535
max freq. actuation of the protection .
qMagfgxaH;;]a_’;O KommaectBo pomyctumeix AIIB mocie 0 .. 65535
ALIB cpabaTbIBaHUS JAHHOW 3aIATHI
. Maximum frequency/ Makcumanvnas uacmoma
]Ic\:leaxli(r;]lém Setting the mode of inverter maximum :BCI;_I\(I)%II% / IGNORE
orotection frequency control AUTORESTART *
MakcumanbHas | 3agaHue pexuMa koutpoms | OTKJI / BJIK / OTKJI
JacToTa MaKCHMAJIbHOM YacToThl [1H AIIB *
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Haszeanue eounuua Hacmpoiika
usmepenusn
Maximum . . .
frequency Maximum possible inverter output 3.50 ... 80.0 Hz 60.0
setting frequency Fmax
MakcumanbpHas MakcuMaabHO BO3MOKHAas BbIXOJHAasA 3.50 00T 60 O
9acToTa yCT. gactoTa [T4 »Y ... SUULH '
Time to stop at | Time to stop after actuation of the
max freq. protection 0...9,999 sec. 120
MakcumanbsHass | Bpems 3amep)KKd  OTKIIFOYSHHS IIPH 0. 9999 ¢
JacToTa BpeMs cpabaThIBAHUN JAHHOM 3aIIUTHI
Max freq.
protec. Delay time to activation of the 0 ... 9999 sec
activation delay | protection after start of the drive B '
after start 600
MakcumanbHast B
4acTOTA PEMA 3aJCPKKH aKTUBHU3AIIUH 3aITUTHI 0 ... 9999 ¢
IyCK.BpeMd nocie mycka CY
Autorestart : o ;
Time to autorestart after tripping by this :
?reelgy at  max protection function 1...9,999 min.
MakcumanbHast 30
qacToTa . Bpems 3aJICPIKKH AIIB nocne | 1 9999 yun
ATIB " | OTKIIFOYEHHMS 110 JAHHOH 3aIIuTe
Number of
Number of allowed autorestarts after
%;Jggrﬁsggrts at actuation of the protection 0...65,535
MakcumManbHas K AIIB 3
YaCTOTA KOJI-BO OJINYECTBO ,Z[OH}’CTI{MLIX II0CJIE 0..65535
ATIB Cpa6aTBIBaHI/I$I JAHHOU 3aIllIUThI
Motor type Selecting the motor type PMM/Induction Induction
Tum [19/] Br10op THIIA 3JIEKTPOABUTATEIIs BenTui./Acuuxp. AcuHXD.
yalf?;%ﬁcrpo& '&ole Number of pole pairs of induction motor
Komn-Bo map | KonmudecTBo map mojitocoB BEHTHUIHLHOTO I...10 1
nomrocoB [I9J1 | nBuraTens
cl::’llj\fr';/lnt start PMM start current 0...65535%
= 100
gﬁc“o‘”“ TOK | [ycxooii Tok B 0... 65535 %
Frequency . .
measurement Selecting units of measurement for Hz/ risec./ rpm Hz
units frequency
Equaunier
HU3MEPCHUSA BH60p CAUHUILl UBMEPCHHUA YaCTOThI g%//l\?lfécew FI_[
YaCTOThI
Nominal Inverter output frequency corresponding
frequency to nominal output voltage 0.1...500.0 Hz 50.0
HoMMHATEHAS Brixognas gactora IT4,
COOTBETCTBYIOIIAs HOMUHAIbHOMY 0,1...500,0 I' 50,0
qacToTa
BBIXOAHOMY HAIIPAXKCHUIO
\l:l(;)lgir;agf Output voltage corresponding to inverter 100 . 660 V
inver?er nominal output frequency
Homunanszoe BrixogHoe HampsiKeHUE, 380
HaIpsHKECHUE COOTBETCTBYIOIIIEE 3HAUCHHUTO 100 ... 660 B
19 HOMHHAJBbHOM BEIXOJHOM YacTOTHI ITH
(';g?gﬁ r rotor Setting the mode of motor rotor catch ON/ OFF OFF
E(?TI([));)?TH oI %%[;[HI/IG peKXMMa  TIOIXBaTa  POTOPA | prery / OTKII OTKJI
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Parameter/ . Factory
name Function Range / UM setting Note
uanazon
Hapamemp / S — Hacmpoex / 3aeoockasn Ioum
Hazeanue YHKY eounuya Hacmpoika puM.
usmepenusn
PWM PWM (switching) carrier frequency for
frequency the inverter 2.0 ... 5.0 kHz 4.0
Yactora IIIMM | Hecymas wacrota IITMM mmsa [TY 2,0...50xkI'n 4,0
Ude change Compensation of change of voltage in
NANGE | the DC circuit for stabilization of output | ON/ OFF OFF
compensation voltage
KoMmencamms KOMHCHC&HI/UI HU3MCHCHUA HAIIPSAKCHHA
3. Udo 1 B 3BeHe mnocrosHHOro Toka it | BKJI/ OTKJI OTKII
) CTa6I/IJ'II/I3aIII/II/I BBIXOAHOI'O HAIIPSXKCHUA
Command to set factory settings for the
Set defaults for | INVERTER ~ SETTINGS” ~ control | NO/ YES NO
' points group
Vcrap.mo Komanpga YCTaHOBKH 3aBOJICKHX
ymou. IT4? ycraBok st rpynibl «Hactpoiiky [TH HET / JTA HET
TECHNOLOGICAL SETTINGS/ mexnonozuueckue nacmpoiiku
Program operation/ Paboma no npozpamme
Program Activation/deactivation of the time-
operation program operation OFF/ON OFF
PabGora mo | BximroueHue/oTKIIIOUCHUE pexuMa
noporpaMme pabOTEI IO BPEMEHHOH IIporpaMme OTKJI/ BKII OTKII
Program . . .
operation time Time of program operation 1...9,999 min. .
Bpems  paborsl Bpems paboTsI 1o nmporpaMmme 1...9999 mun
10 IIporpaMme
Program
operation Program operation downtime 1...9,999 min.
downtime 1
EFeo  Gom, Bpewms npocTost mo nmporpaMme 1...9999 mun
10 IpOorpaMMme
Program frequency change/ Ilpozpammnoe usmenenue uacmomaot
Program . . . | OFF/
Setting the mode of operation with
ifgnuggcy program frequency change S*NCE / CONTIN. OFF
HpOl”paMMHOC 3aI[aHI/Ie eKMMa pabOTEI C U3MEHEHUEM OTKJL/
M3MEHEHHE p P OJTHOKP. / OTKIJI
YACTOTEL YacCTOThI 11O IIpOorpamMme [MOCTOSH. **
Initial Initial value of frequency in the program
frequency frequency change mode 3.50 ... 80.00 Hz 50.00 Finir
HauanpHas HauganrsHoe 3HA4YCHHUC HaCTOThI B
JacToTa pEXXUME NPOrpaMMHOI0O M3MEHEHUS 3,50.... 80,00 I'm; 50,00 Friau
; Final value of frequency in the program
Final frequency frequency change mode 3.50 ... 80.00 Hz 50.00 FrinaL
Koneunas KoHeuHOe 3HaUeHME YacTOTHI B PEIKUME 3.50 R0.00 T 50.00 E
JacToTa IIPOIPaAMMHOT'0 M3MEHEHUS oo 5 ' KOHEH
Rate of frequency change in the program | 0.01 50.00
Change rate frequency change mode Hz/sec. 0.05
CKOpOCTB Temn n3mMeHeHHUsT YaCTOTHI A peKHUMa
A3MEHCHHUS IIPOrpaMMHOT0 U3MEHEHUS 0,01°,... 50,00 Tn/c 0.05
Initial Minimum allowed initial value of motor
underload operating current specified as percent of
setting motor nominal current for the software
change mode 0. 200% 60
MuHUMaJIBHO JIONYCTUMOE HadallbHOE
Havampnas ycr. | 3HaueHne pabouero Toka I[IDJ[ B
HEJorpysa MPOLIEHTaX OT HOMUHANBHOro Toka [13/]
I pEOKHUMaA IPOrpaMMHOro M3SMCHCHUSA
Current  limit | Setting the current limitation mode for
mode the software change mode ON/OFF ON
OrpaHuucHue 3ajaHre peXuMa OrpaHHYeHHS TOKa BKJI/ OTKJI BKJI
TOKa JJIA pEXHUMa IPOrpaMMHOIo H3MCHCHUSA
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Haszeanue eounuua Hacmpoiika
usmepenusn
Maximum allowed value of motor
Current  limit | operating current specified as percent of
setting motor nominal current for the software
idhange mode 0...150 % 100
AKCUMAJIbHO JOOIIYCTHUMOC 3Ha4YCHHC
IIpenenbHBIN pabodero Toka [I3J] B mpoleHTax OT
TOK YCT. HOMHHAIIBHOTOo Toka I1D]] mis pexkuma
OporpaMMHOI'O USMCHCHHA
Joggle (deposits removal)/ Bempaxueanue
Joggle Setting the joggle mode SEISE/ CONTIN./ OFF
OJTHOKP./
BerpsxuBanne | 3amaHue pekuMa BCTPSIXUBAHHS IMOCTOSH./ OTKJI
OTKIJL**
Time interval between series of
. frequency change at activation of the .
Joggle period joggle mode with the 60 ... 59,999 min.
“CONTINUOUSLY” option 50
WuaTepBan BpeMEHH MEXKIY CEpUSIMHU
Hepnoz[ HU3MCHCHHH 4YaCTOTbl IIPH BKIOYCHHNU 60 ... 59999 MuH.
BCTPSAXHWBAHUA peXuMa BCTPSIXHBAHUSA C IApPaMETPOM
"TTIOCTOSAHHO"
Joggle time Setting the time of joggle 0... 65,535 sec.
LE750is 3ajaHne BpEeMEHU BCTPSXUBAHUS 0...65535¢ 10
BCTPAXHUBAHUSA _ _
NI, of joggles cN;éIe(s)f deceleration and acceleration 0 ...65535 NuoseLr
1
Kon-Bo . Komnuaectso IUKJIOB TOPMOXCHHUA U 0..65535 NBCTPHX
BCTPAXHBAHUN pas3roHa
F1  frequency | Frequency which will be reached at first
for joggle change from the initial value 3.50... 80.0Hz 45.0
YacTora, pifo) KOTOPOI Oymer F1
Yacrora F1 MPOUCXOAMTh  mepBoe  u3MmeHenwe | 3,50 ... 80,0 I'i 45,0
YAaCTOThI OT TCKYIICTO 3HAYCHUS
F2  frequency | Frequency which will be reached at
for joggle change from the F1 frequency value 3.50 ... 80.0 Hz 55.0
Yacrora, pi(e) KOTOpOI Oymer F.
Yacrora F2 MIPOMCXOANTh H3MeHeHHe dYacToThl oT | 3,50 ... 80,0 I'rg 55,0
qacToThl F1
Joggle Rate of frequency increase from the set
acceleration rate | value to the joggle frequency value 0.01...80.00 Hz/sec. 10.00 Tacce
Temn A3rOHA Temn YBCIIMYCHUA HaCTOThI oT
p 3agaHHold  go  3Hadyenms  yactotsl | 0,01 ... 80,00 I'/c 10,00 Tpasr
BCTPAXUBAHUA
BCTPAXHBAHUSA
gjgggllgration Rate of frequency decrease from the 0.01...80.00 Hz/sec 10.00 T
rate joggle frequency to the set value RS ' : DECEL
Temn Temn YMCHBIICHUA HaCTOThI oT
S3HAUCHUA YaCTOTbl BCTPAXHUBAHUA 10
TOPMOKEHUS B — 0,01 ... 80,00 I'm/c 10,00 Tropmox
BCTPAXUBAHUA
Gas lock removal mode/ Pesrcum npoxauxu 2aza
Gas lock :
removal mode Setting the gas lock removal mode ON/OFF OFF
Pencng 3aganue pexxuma MpoKayKy ra3a BKIJI. / OTKIJI OTKIJI
IIPOKAYKH Ira3a
Gas lock :
Value of load at which gas lock o 0
ggf[?i%al ON removing is activated 0...100% 20.0%
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
Hapamemp / S — Hacmpoex / 3aeoockasn Ioum
Hazeanue YHKY eounuya Hacmpoika puM.
uzmepeHus
VYer. BKJII. | 3HAUCHHWE 3arpy3kKd MpH  KOTOPOM 20.0 %
MIPOKAYKHU BKJIFOUYACTCS MPOKAYKa ra3a '
?earr?oval ggé Value of load at which gas lock 35.0 %
: removing is deactivated o '
setting 0...100 %
Yer. BBIKJI. | JHAUEHUE 3arpy3KH TP  KOTOPOM 35.0 %
MMPOKAYKH OTKJIFOYAETCsI MPOKAYKa ra3a '
Gas lock . . . . .
removal Maximum time during which the drive 0 ... 65535 sec. Frock
h will operate at FLock rem REM
duration 300
e EgeT: MakcuManbHOE BpeMs, B TCUCHHE
koroporo CY Oymer paborats Ha | 0... 65535¢ Trpxy
HpOKadKH qacToTe anKq
E(;aargoval lock | Time to activation/deactivationof the 035 | ) 65535 sec Trock
lock remiving mode e ' REM
ON/OFF delay 5 DELAY
Bpemst  3amep. | Bpems 3amepikku 3ammycka / OTKITFOYSHHS 0. 65535 ¢ Tsan
BKJI/BBIKII pPEXKHUMA IPOKAYKU IIPKY
Gas lock | : L . Trock
emoval | Time of inereasing inverter freqlency i | 0.1 00,0 Hatsec. | 250 | e
acceleration rate ACCEL.
Temn pasrona | Bpems Habopa yactoTel [IH B pexmme Trasr.
MPOKAYKHU MPOKAYKHU U1 SN e 2 IPKY
Gas lock Tiock
removal Time of decreasing inverter frequency in
deceleration the gas lock removing mode 0.1...500.0 Hz/sec. 250 REM
rate DECEL.
ISMI\I/;IO)KCHI/IH Bpems cHmxenus dactorel [ B 0.1 ... 500,0 Tt/c 250 Tropm.p
p PpeKHUME TIPOKAYKH 2 ? ! K4
MIPOKAYKHU
Auto optimization of Un / Aemomamuueckas onmumuzauyus Un
Auto ; s
L Setting the mode of voltage optimization | CONTINUOUSLY
optimization of by current / OFF/ ONCE OFF
output voltage
?I?;P(I)I\I\;I;I?;a st 3agaHue pexnma ONTUMM3ALIIHA g%%l-;/OHH/ OTKJI
1 HaIIpsKCHUA 110 TOKY
Un OJIHOKPAT.
Period of automatic start of optimization
Optimization algorithm (when the “Automatic Un .
period optimization” control point has the 1 ... 65,535 min.
“PERIODIC” value 60
Ilepyog  aBTOMATHYECKOTO  3amyckKa
Ilepuon ajuropuTrMma ONTUMM3ALAN (ipm
OINTHUMU3AIIAN sHauennn  «[IEPMOJINY.» ycraBku 1 05595 mvi
_ «ABTOoM. onrtuMuzanyst Uy
Current  limit Setting the current limiting mode ON/OFF OFF
mode g 9
Pexum
OrpaHUYECHUS 3ajaHue peXxruMa OTpaHNYEHHs TOKa BKJIL. / OTKJI OTKIJI
TOKa
Temperature Setting the motor temperature limiting
limit mode mode ON/OFF OFF
Pezoma 3amanue pexnMa OTpaHHYEHUS
OTpaHUYCHUS Temmeparyps: ITD]1 BKJI. / OTKIJI OTKIJI
TeMIIEPATYPbl
etting the inverter radiator temperature
:%egé?;t[ﬁg'ator Setting the inverter radiator temperature | o / opp OFF
limit mode limiting mode
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
H;}pamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
azeanue eounuya Hacmpoiika
uzmepeHus
Wgens - Erpit, 3amganue pexumMa OTpaHUYECHUS
TEMIL. TeMIepaTypsl paguatopa 14 UL S O] ORI
paaguatopa I[TH PaTypel pall P
SETTINGS OF ADDITIONAL ANALOG INPUTS/
HACTPOUKHU NOII.AHAJIOI'.BXOJ10B
NO /0-10V / 0-5V
Type of input | One of standard ranges of changing | /0-1V /0-500mV/ NO
signal input signal value 4-20mA/
0-150mV/0-20mA
OmiH w3 crammaprHEx muamasomos | e/ 0-10B/0-5B
Tun BXOTHOTO A Aap A /0-1B/ 0-500MmB/
U3MEHEHUS BEJIMYUHBI BXOIHOT'O HET

CHTHAJIA CHUIHATA 4-20MA/
0-150mB/0-20MA
Settings of analog input 1/ analog input 2/
Hacmpoiiku ananozosozo éxooa 1/ Hacmpoiiku ananozoeozo éxooa 2
Parameter Measured parameter and units of %Zr/ a/‘gg /}YIFPa/ / PSI/
measurement measurement for the input signal from 2 g UM
units the analog input misec® [ m [ ft /
m%day / bbl/day
W3mepsemblii mapamMeTp H  COHHHUIBI EJl /atm /Mlla /PS
H3mepenue /6ap /°C °F [ g / :
U3MEPEHU BXOJHOT'O CUTHaJIa (! o Unit
flapametpa AaHAJIOTOBOT'0 BX0OJ1a Mic™ [ M /Gy
m¥cyT / bbl/cyt
. . ADC code corresponding to the
Is\i/larﬁpum INPUL | aximum level signal (depending onthe | 0 ... 65,535 65,535
9 connected sensor)
Konx AIIII, cOOTBETCTBYIOIIHNI CUTHATY
Makc.BX. MaKCHUMAaJIbHOTO YPOBHS (B 0. 65535 65535
CUrHalia 3aBUCUMOCTHU oT IIOAKJIIOYaeMOIro
JTaTINKA)
Multiplying Unit of measurement for displaying | 0.001 /0.01/ 0.1/ 10
factor measured parameter value 1.0 '
PasmeprocTh oTobpaxkaemoro 3Havenns | 0,001 / 0,01/ 0,1 /
MHOXUTENH o 1,0
M3MEPEHHOM BEJIMYHNHBI 1,0
- Minimum possible value of the analog
Scale minimum input signal 0 ...65,535 0
MH IIKATEL MuHHMaIbHO BO3MOXKHOE 3HAYCHHUE 0 .. 65535
CHUT'HaJIa Ha aHAJIOTOBOM BXO/J€
: Maximum possible value of the analog
Scale maximum input signal 0 ...65,535 65,535
Makc. MIKaIEl MakcuManbHO BO3MOXKHOE 3HAUYEHUE 0 ... 65535 65535
CHT'HAJIa HAa aHAJIOTOBOM BXO/I€
: : : . IGNORE/ BLOCK/
Protection Setting the analog input protection mode AUTORESTART* IGNORE
3amanre pexkuMa 3ammuThl aHaiorooro | OTKJI / BJIK /
3arr. - AIIB * OTKJI
. Minimum allowed value of the analog
Min. input signal 0 ...65,535 .
M. MuHUMaNIbHO JIONYCTUMOE 3HAYEHUE 0 . 65535
CHT'HAJIa HAa aHAJIOTOBOM BXO/I€
Max.
Make. MakcuManbHO JOIYyCTHMOE 3HAYCHHUE 0 . 65535 65535
CUTHaJIa Ha aHAJIOTOBOM BXO/J€
. Time to motor shutdown after actuation
Time to stop of the analog input protection 0...120 sec.
Bpemsa 3amepxkku oTkimoueHuss [19]] 15
Bpewmst oCJIe cpabaThIBaHUS sammthl | 0 ... 120 ¢

aHaJIOTOBOI'O BXOJa
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Parameter/

Factory

name Function Range / UM setting Note
uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuya Hacmpoika Hpun.
usmepenusn
Protec. Time to protection activation after start
activation delay of the drive 0... 60 sec.
after start 10
H}’CK BpeMsI BpeM}l 3aJICPKKU aKTHUBHU3AllUH 3alIUThI 0..60c
nocie mycka CY
Selecting the type of autorestart: after TIME/
Type of | the signal level returns to the normal
autorestart range or after time defined by control ﬁgg&'ﬁfg NORMALIZ.
points '
Bri6op Tuma AIIB: AIIB npu Bo3Bpate | BPEMS/
Tun ATIB ypoBHs curHajna B gomnyck wim AIIB mo | KOMBUHUAP./ HOPMAIJIN3.
BPEMEHU B COOTBETCTBUU C YCTABKAMU HOPMAIJIN3.
Delay time to autorestart after motor .
Autorestart delay tripping by the protection function 0.... 300 min. 30
3a1.ATIB Bpewms 3a[EPKKH AIIB HOCHe | 300 num
OTKJIFOYECHHUA 10 JAHHOU 3aAIUTE
Number of | Number of allowed autorestarts after 0 .. 9999
autorestarts actuation of the protection B 3
Kon-Bo ATIB KomigectBo siomycTiMBIX AIIB nocne 0 .. 9999
CpabaTHIBAHMS JAHHOM 3alTUTEI
Command to set factory settings for the
Set defaults for | &g ... . > :
analog inputs? g?g&t;ng analog inputs” control points | ON/ OFF OFF
YcraBku mo | Komanga YCTaHOBKH 3aBOJICKUX
YMOJL. mom. | ycraBok s rpymmsl - «Hactpoiika | BKJI/ OTKJI OTKII
AHAJIOT.BXOIOB? | aHAJIOTOBBIX BXOIOB)
SETTINGS OF ADDITIONAL DIGITAL INPUTS/
HACTPOUKHU JOIL.IIUPPOBBIX BXOJ10B
Active status of .
external alarm Active status of external alarm CLOSED/OPEN CLOSED
?I?Tzlg'ggggnﬁ AKTHBHOE cOoCTOsiHME BHemHel aBapun | SAMKH./ PA3OM. 3AMKH.
Protection  at | Setting the external alarm protection | IGNORE/ BLOCK/ | AUTOREST
external alarm mode AUTORESTART* ART
Buemn.aBapust 3amanme pexuma 3amuthl oT BHemHed | OTKJI/ BJIK / AIIB
3alll. aBapuu AIIB *
Time to stop at | Time to motor shutdown after actuation .
external alarm | of the protection 0...999 min. 5 sec.
Buem.apapus Bpewms 3aaepxkn otkimoueHus 113/] 0 .. 999nuH 5¢
BpeMs IIPH CpaOaTHIBAHHMHM 3aIHTHI
Ext. alarm
protec. Time to protection activation after start 0 .. 999 min
activation delay | of the drive ' 0
after start
Buem.apapust Bpems 3aaepxky akTUBUA3AIUH 3a- 0 . 999MuH
ITyCK BpeMs IIUTHI Tociie mycka CY
Selecting the type of autorestart: after
Type of TIME/
autresart for | e XAl Al reums o e normal | cowiney | Time
' points '
S ——— Bri6op tuna AIIB: ATIB npu Bo3Bpare | BPEMS/
i ATIB P BHeren aBapuu B gonyck wind AIIB mo | KOMBUHUP./ BPEMA
BPEMEHU B COOTBETCTBUU C YCTaBKaMU HOPMAIJINS.
Autorestart delay | Delay time to autorestart after motor : ;
atexternal alarm | tripping by the protection function 0...999 min. 15 min.
Brem.aBapus Bpewms 3aaepxku Al'{B IoCJe OT- 0 . 999MuH 15MuH
3aa.AlIB KJIFOUEHHS 1O JAHHOM 3allliTe
Number of
Number of allowed autorestarts after
gigﬁ)r::astarts XL | 5 ctuation of the protection 0...65535 3
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / @ Hacmpoex / 3aeoockasn 11
Hazeanue YHKUUA eounuua Hacmpoiika puM.
usmepenusn
Bremr.aBapus KonngectBo momyctumerx AIIB mocne 0 .. 65535
koa-Bo AIIB cpabaThIBaHUs JAHHOM 3aIlUThI
NOTEBOOK/
SAIIMCHASA KHU/KKA
Field ID No. Oilfield reference number 1...9,999
HOmEp Homep mecTopoxaeHus 1...9999 1
MCCTOPOXKIACHHUA
Pad ID No. Cluster reference number 1...9,999 1
Homep xycra Homep xycTa MECTOPOKIEHMS 1...9999
Well ID No. Well reference number 1...9,999
lieisrerp Homep ckBakuHBI 1...9999 1
CKBaKUHBbI
Motor - nominal Motor power 1...4,000 kW
power 195
I;gf&ﬁgigb )i MoI1HocTs IBUTraTEISI 1...4000 kBt
'S\ﬂggi; Vg?t?égal Motor nominal supply voltage 0..5,000V
ltlow s, HomunanbHOE HampspKEHUE MUTaHUA 1000
HaIpsHKECHUE 0...5000 B
nutanus [19]] AL
ESP capacity ESP capacity (according to the ESP 1... 2,000 m¥day
certificate) 250
II TIpon3BOAUTEILHOCTE OIH (u3
POHMSBOMMTCIE | LD A 1...2000 m3/cyT
HOCTH Hacoca macrnopra DI1H)
ESP  nominal | Optimal ESP head (according to the ESP 1 5.000m
head certificate) e 1440
Homunan. OntumanbHBI  HAIo OIIH (u3
P 1...5000 m
Hamop O1[H nacropta I11H)
Running depth | ESP setting depth 1...9,999m
I'myouna 1900
crycka I'my6una norpysxenus S1[H 1...9999 m
Formation fluid | £14id density 0... 65,535 kg/m®
y 1000
Lo II0THOCTB TIIACTOBOM KUKOCTH 0 ... 65535 xr/m®
IJIACT. JKUJIK.
Step-up Step-up transformer nominal power
transformer (according to the step-up transformer | 1 ... 9,999 kVA
nominal power | certificate)
Homunan 160
. Homunanenas wmomuocts TMIIH (u3 1 9999 kBA
TMITH nacropra TMITH)
Power line no. Supply line reference number 0...65,535
gz;deega THHT Howmep nuraromero gpumepa 0 ... 65535 1
Statistics counters/ Cuemuuku cmamucmuxu
Total operation | Motor operation time from the moment 0...9999h read
time of counters reset 9 ) only
OOmas Hapa6otka I19]] ¢ MOMeHTa 0OHYIEHUS 0. 9999 y TOJBKO
HapaboTKa CUYETUYHMKOB B YTECHHUE
Operation time | Motor operation time per the current 0...9999h read
for month month B ) only
HapabGoTtka 3a . TOJIBKO
- Hapa6otka I19/] 3a Texymuii Mecsit 0...9999 4 -
Operation time | Motor operation time since the latest 0...9999h read
from last start start o i only
Hapab6otrka ¢ | Hapabotka T3/ c MOMEHTA | o 9999 4 TOJBKO
IOCJI. ITyCKa MOCJIEAHETO 3aIyCKa B YTEHUE
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IRZ-500 Variable Speed Drive
Cranuus ynpasnenust MP3-500

Parameter/ . Factory
name Function Range / UM setting Note
uanazon
Hapamemp / Dynuus Hacmpoex / 3a300c1<va}1 Hpun.
Haszeanue eounuua Hacmpoika
usmepenusn
. Total motor downtime from the moment read
Downtime of counters reset 0..9,999h _ only
Bpewmst mpocTos CymmapHoe Bpems mnpoctos IID]1 c 0. 9999 g TOJIBKO
MOMCECHTa O6Hy.1'IeHI/I$I CUCTUHUKOB YTCHUC
Total nr. of | Number of motor starts from the 0...9999h read
starts moment of counters reset B ) only
Kom-eo  myck. | KonmmaectBo myckoB [19J] ¢ mMomeHTa 0. 9999 TOJIBKO
BCETO OOHYJICHHS] CYCTIMKOB YTEHUE
Nr. of starts per | Number of motor starts for the current 09999 h read
one day 24 hours T ) only
Kon-Bo myck. 3a | KonmuuectBo myckoB [I3]] 3a Tekymue 0. 9999 TOJBKO
JCHb CYTKH o 4TCHUE
Nr. of starts per | Number of motor starts for the current 0...9999h read
month month 7 ) only
Kon-Bo myck.3a | KonmuuectBo myckop I19]] 3a Tekymuii 0. 9999 TOJIBKO
MECSI] MECSIT o YTCHUE
Number of | Number of stops caused by the read
shutdowns by | underload protection function from the | 0... 9,999 h onl
ULP moment of counters reset ) y
K KomuuectBo OTKITFOUCHUI 10
0OJI-BO OTKII. TOJIBKO
116 3CTI cpabaThIBAHMIO 3aIMHUTHI OT Heporpy3a ¢ | 0 ... 9999 I
MOMCHTA O6HYJ'ICHI/I$I CUCTUHUKOB
Number of | Number of stops caused by the overload read
shutdowns by | protection function from the moment of | 0 ... 9,999 h onl
OLP counters reset ) y
K KomuuectBo OTKITFOUCHUI o
0OJI-BO OTKIJI. TOJIBKO
110 311 cpabaThIBaHMIO 3AIMTHI OT Teperpy3a ¢ | 0 ... 9999 qTeHIC
MOMCHTAa O6HYJ'IeHI/I$I CUCTUMKOB
L\th:thT(]j%?/(/ns k‘;f Number of stops caused by other read
other y protections from the moment of counters | 0 ... 9,999 h only
protections reset -
K Konuaectro OTKITFOUCHU I 10
OJI-BO OTKII. TOJIBKO
cpabateiBaHMi0  Japyrux 3ammT ¢ | 0... 9999
Ap.3ar. YTCHUC
MOMCHTAa O6HYJ'IeHI/I$I CUCTUMKOB
Counter  reset DD MM YY (day read
date Counters reset date month year) ] only
Jata  cOpoca TTaTa OBHYJICHHA CUCTIHKOR J0 MM IT (menn TOJBKO
CUeT. MeCSII TOJT) YTESHUE
Counters  reset : HH MM SS (hours read
time Counters reset time minutes seconds) ) only
Bpems cOpoca B y4q MM CC (uacsl TOJIBKO
peMA 06HYJ'ICHI/I$I CUHCTUYHUKOB
CUeT. MUHYTHI CEKYH/IbI) YTEHHUE
. Drive equipment information/ Hnugpopmayus 06 o6opyoosanuu CY
Eerrlvlsl Ocontroller Drive controller serial number (r)enald
s 0 ... 99 999 999 - Y
3aB.Ne KCY 3aBockoit HoMep KoHTpomiepa CY
YTCHUC
Drive controller : DD MM YY (day read
manuf. date Drive controller manufacture date month year) ] only
ﬁaCT; H3IOT. Hata uzroroBnenus: kouTpoyuiepa CY ﬁiﬂ%%;{{r (nern iﬁg;ﬁg
Drive controller . : read
SW version Drive controller software version only
0...9999 -
Bepcus I1O | Bepcuss mporpaMMHOro oOecrnedeHus TOJIBKO
KCY KoHTposiepa CY YTCHHUE
Drive controller . . DD MM YY (day read
SW issue date Drive controller software issue date month year) ] only
Harta Bem. I1O | Jlarta BBIITYCKa mporpammuoro | IJI MM IT (meHn TOJIBKO
KCY obecneueHus KoHTpomiepa CY MecsII TOJT) YTEHUE
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3(18006‘1(;(1;1 Mpun.
Haszeanue eounuua Hacmpoiika
_ uMepeHus
SD\;\Ilvein(?s?Q;[lra()'[lilcgar: Date of the Ilatest controller | DD MM YY (day read
date programming month year) ) only
Hara ycr. IIO | Jlara mocnemuero mporpammupoBanus | JJI MM I'T (meun TOJBKO
KCY koHTposepa CY MECSIII TOJT) YTCHHE
DHS controller : read
SW version TMS controller software version only
0...9999 -
Bepcus I1IO | Bepcuss mporpaMMHOro o0OecmedYeHHs TOJBKO
KTMC KoHTpoJuiepa TMC YTEHUE
Drive serial No. | Drive serial number
3aB.Ne CY 3aBojckoit Homep CY 0... 99999999 i
Drive  manuf. . DD MM YY (day
date Drive manufacture date month year) ]
JHara mzror. CY | Jlara nzrotoBineHus CY A MM T (rerm
_ MECSIII TOJT)
Drive NOM- | brive nominal current 0...9,999 A
current 400
EI%MHHM'TOK Homunansueri Tok CY 0...9999 A
. Date of installation of the drive in the | DD MM YY (day read
Drive inst. date field month year) i only
Jlata yer. CY Jlara YCTaHOBKU cy Ha | JJI MM IT TOJBKO
MECTOPOXKICHUN (meHsb MecsII| Tox) YTCHHE

POWER ENERGY/
SJIEKTPOOHEPI' UA

Consumed energy/ Ilompebnennasn snekmpoinepzus

For the whole period / For the current day / For the previous day / For the current month / For the previous
month/ For the current year/ For the previous year

3a Bech nepuofl / 3a Tekyure cyTku / 3a nped.cyTku / 3a Tekyumuit Mecsn / 3a npen.mecswy/

3a Texymmii roj/ 3a mpea.roja

Active energy | Direct active energy consumed per the KW*h read
direct corresponding period only
AKTHUB.2HED. [ToTpebennas mpsMast aKTUBHAS | b s TOJIEKO
IpsIM. DHEPIHsl 3a COOTBETCTBYIOIINHN IEPUOL 4TECHUE
Active energy | Reverse active energy consumed per the KW*h read
reverse corresponding period only
AKTHUB.3HED. IloTpeOnenHass oOpaTHas  aKTHBHaS Br* TOJBKO
06paT. OHCPIus 3a COOTBGTCTBYIOH_II/Iﬁ oepuona KBT™H YTCHUC
React. energy | Direct reactive energy consumed per the KVAr*h read
direct corresponding period only
PeakTus.sHEp. IloTpeOnennas mpsMas peaKTHBHAS «BAp*q TOJILKO
IPsIM. 9HEprug 3a COOTBETCTBYIOIIMI MEPHOT P 4TECHUE
React. energy | Reverse reactive energy consumed per KVAr*h read
reverse the corresponding period only
PeaxtuB.sHED. [ToTpebiienHass oOpaTHas peaKTUBHAS BAp* TOJIBKO
o0Opar. SHEPTHS 32 COOTBETCTBYIOITAN MEPHOJT KBApT YTECHUE
React. energy 1 | Reactive energy consumed in the 1% KVAr*h read
quad guadrant only
Peaktus. suep.1 | [lorpebieHHas peakThBHAs SHEPTUs B 1 «BAp*y TOJILKO
KBaz. KBaJIPAHTC p YTCHHUC
React. energy 2 | Reactive energy consumed in the 2™ KVAr*h read
quad guadrant only
PeaktuB. suep.2 | [lorpeOiacHHas peakKTHBHAS SHEPTUS BO BAp* TOJIBKO
KBaJl. 2 KBaJpaHTE KBAp™ qTEeHUE
React. energy 3 | Reactive energy consumed in the 3™ KVAr*h read
quad guadrant only
Peaktus. suep.3 | [loTpebneHHAas peakTUBHAS SHEPTUS B 3 «BAp*q TOJIBKO
KBaz. KBaJIPaHTC P YTCHHC
React. energy 4 | Reactive energy consumed in the 4 KVAr*h read
quad guadrant only
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PyKkoBOACTBO 110 AKCIUTYaTaliuu

IRZ-500 Variable Speed Drive
Cranuus ynpasnenust MP3-500

Parameter/ . Factory
name Function Range / UM setting Note
uanazon
Hapamemp / S — Hacmpoex / 3aeoockasn Ioum
Hazeanue YHKY eounuya Hacmpoika pum.
usmepenusn
Peaktus. suep.4 | [lorpeOnacHHas peakTUBHAS 3HEPTUS B 4 «BAD*q TOJIBKO
KBaz. KBaJIPaHTC p YTCHUC
Total energy Total energy kVA*h B?ﬁgl
Wlieprzen ITomHas sHEprUsS KBA*q TOJIbKO
OHCPIrus YTCHUC
Electric meter settings/ Hacmpoiiku snekmpocuemuura
NO/ SET-4TM.03/
Meter type Type of the energy meter PSCh-ZART.07D NO
HET/ COT-
Tumn cuerunka Tumn cuetunka 4TM.03/ I1CY- HET
3APT.07](
Polling period Period of polling the energy meter 0 ... 65,535 sec.
Meprox onpoca Tlepuon ompoca IEKTPUYECKOTO | o css3s 115
CUCTUHKA
Meter address Address of the energy meter
Anpec A 0...65535 784
JIpec cyeTYnKa
CHCTUH KA
Reset the
meter? Meter reset YES/NO
C6poch?L COpoc cueTynka JA/HET
CUCTYHUK !
ADDITIONAL SETTINGS/ _
JONMOJIHUTEJBHBIE HACTPOUKHN
Archive writing settings/ HacTpoiiku 3anmucu apxuBa
. Period of recording events into the drive
\I/\Iv(r)irtmal ina}[:acrr\]/glle operation  history  under normal | 1...9,999 min.
9 conditions 120
Ileprox HopMm. | [lepron 3amucu COOBITHH B HCTOPHIO
1...9999 Mun
3aIl. apXHBa pabotsl CY B HOPMAIILHOM PEKHUME
Short  archive | Period of more frequent recording 110 sec
writing interval | events into the drive operation history '
Iepron Ilepron yCKOpEHHOM 3amKCcH COOBITHI B 1
yCKOp.3aIl. 1..10c
uctopuio padotel CY
apxuBa
Voltage change | Value of voltage change required by the
for writing system to write in the history
0...100 % 0
Mamen.U g5 | 3HaueHHEe M3MEHEHUS HANpPsSKEHUS s
3aIllnucu IIPOBCACHNA 3alIMCH B UICTOPHIO
Current change | Value of current change to make record
for writing into the history 0100 % 0
N3men.1 g | 3HayeHue N3MEHEHHUS TOKa TITST
3alliucCu IMPOBCACHMSA 3alIMCH B HICTOPHIO
Rinsul change | Value of insulation resistance change to
for writing make record into the history
3HavueHne uaMeHeHus conpotusienus | 0 ... 100 % 0
Mamen.Rus. mis
HU30JIA0MHU  JIA IIPOBCACHHUA 3alluCH B
3a1mucu
HCTOPHIO
Pressure change | Value of pressure change to make record
for writing into the history 0
0...100 % 0
H3zmen. JIABJIL. 3HaueHue W3MEHEHUsS OaBICHUS IS
JJIs1 3alTUCHU IMPOBCACHMSA 3aIIMCH B HICTOPHIO
;I'ﬁ:rw]peerature for Value of temperature change to make
writig record into the history
o 0...100 % 0
- 3HaueHWe U3MEHEHHS TeMIIePaTyPhl IS
;F;ill\d/lcl;l/IEP. AR IIPOBEICHUS 3aIIUCU B UCTOPUIO
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Parameter/

Factory

name Function Range / UM setting Note
/uanazon
Hapamemp / Hacmpoex / 3aeoockasn
Hazeanue Pyuxuun eounuua Hacmpoiika Hpum.
usmepenusn
Eﬁgﬂgzncy for Value of frequency change to make
writing record into the history 0 ... 100 % 10
N3men.F JJIA 3HaueHne W3MEHEHUS YacCTOTEI JJIs1
3a1mcu IIPOBCACHNUA 3aIIMCH B HICTOPHIO
Clean the | Command to clean the drive operation
archive? history NO/YES NO
%I;I/II/IC;;/I b Komanpna ounctku ucropuu padoret CY | HET / 1A HET
Drive network settings (RS485)/ Cemesvre nacmpoiiku CY (RS5485)
Network Drive network address for data
address exchange with a SCADA-system 1 65535 1
CeTeBoil a1pec CereBori aapec CY nmma oOmeHa
P nHGopmanuen co SCADA-cucTeMoi
Rate of data | Rate of data exchange with the SCADA- | 1200 /2400 /4800
exchange system (bps) /9600 /14400
. /19200 /28800 | 9600
CKopocTh CkopocTh 00OMeHa HH(pOpMaIUeH co /38400 /57600
IRZ / Region-2 /
Type of protocol for data exchange with | Region-3 /
Protocol type | 6" SCADA-system RN-ING / IRZ
LUKOIL-3S
HP3 / Permon-2 /
Tun MTPOTOKOJIA JUTST obomena | Pernon-3 /
U MO TOrone! nHpopmarmeit co SCADA-cuctemont PH-IOHI" / LIES
JIYKOWJI-3C
Delay of drive responses to requests of
Response delay the SCADA-system 0 ... 65,535 msec 50
3agepikka 3agepkka or3eiBa CY Ha 3ampochl 0 . 65535 Mc
Beltauyn otBeta | SCADA-cucTEMBI
g:har_acter Spacing between two characters 0... 65,535 msec
pacing 10
MeXCHMBOIIBH
= HuTtepBan Mexny AByMs CUMBOJIAaMU 0...65535 mc
bIM MHTCPBAJI
Drive network settings (RS232)/ Cemeswsie nacmpoiiku CY (RS232)
Network Drive network address for data
address exchange with a SCADA-system
C 2 cy 6 ... 65535 100
CeTeRoii azpec €TEBOU anupec PANIG: B 0) l\feHa
ungpopmaimeit co SCADA-cucremon
Rate of data | Rate of data exchange with the SCADA- 00 /2400 /4800
exchange system (bps) /9600 /14400
. /19200 /28800 9600
CkopocTh CkopocTh 0o0OMeHa HH(pOpMaIern co /38400 /57600
oOMeHa SCADA-cucremoii, 6ur\c /76800 /115200
IRZ / Region-2 /
Type of protocol for data exchange with | Region-3 /
Protocol type | e"SCADA-system RN-JNG / IRZ
LUKOIL-3S
HP3 / Peruon-2 /
THI IPOTOKONA Tun IIPOTOKOJIA JUISE obmena | Permon-3 / 1P3
P uHopmarueir co SCADA-cucremoit PH-IOHI" /
JIYKOWJI-3C
Delay of drive responses to requests of
Response delay the SCADA-system 0...65,535 ms 2
3agepxka 3agepxka otr3eiBa CY Ha 3ampochl 0 . 65535 Mc
Beigaun otBeta | SCADA-cucteMsl
Character .
spacing Spacing between two characters 0...65,535ms 10

123




Operation Manual
PyKkoBOACTBO 110 AKCIUTYaTaliuu

IRZ-500 Variable Speed Drive
Cranuus ynpasnenust MP3-500

Parameter/

Factory

name Function Range / UM setting Note
uanazon
Hapamemp / Dynuus Hacmpoex / 3a300c1<va}1 Hpun.
Haszeanue eounuua Hacmpoika
usmepenusn
Mue KCHMBOJIBH HuTtepBan Mexmy AByMs CHMBOJIaMU 0 ... 65535 mc
bIM MHTCPBAJI
Transmission settings/ Hacmpoiuiku mpanciaayuu
Transmission
address to | Transmission address to RS485
RS485 0...255 3
QJIEeSC%STDaHC- Anpec Tpancisnun Ha RS485
Transmission
address to | Transmission address to RS232
RS232 0...255 0
ﬁ;{gescz:ngpch. Anpec Tpancisimuy Ha RS232
Step-up transformer secondary voltage calculation/ Pacuem omnaiixu TMITH
Inverter Output voltage corresponding to the 100 ... 660 V
nominal voltage | inverter nominal output frequency
HomunansHoe | BeIxomHOE HanmpspKeHHE, 380
HaIpsHKeHUE COOTBETCTBYIOIIIEE 3HAUCHHUIO 100 ... 660 B
119 HOMHMHAJIFHOM BBIXOAHOM YacToThI [14
Motor nominal | Inverter output frequency corresponding 01 . 5000 Hz
frequency to the nominal output voltage S '
H Brixognas gacrora IT4, 50
OMUHAJIbHAas
COOTBETCTBYIOIAs HOMUHAIbHOMY 0,1...500,0 I'
qacTtoTra
BBIXOJHOMY HaIIPAXKCHUIO
Motor nominal | Motor nominal current (according to the
current motor certificate) 0.0...6553.5 A 60.0
Homunaneueii | Homunaneseri Tok [13]] (13 macmopra
rox )1 3 0,0 ... 6553,5 A 60,0
Motor nominal | Motor nominal supply voltage 0. 65535V
voltage (according to the motor certificate) e 380
HomunansHOE HomunanbHOE HaNpsoKEHUE MTUTAHUS 0. 65535 B
Hanpsok. [19]1 T13/1 (u3 macnopra I[TD 1)
Cable cross | Cross section of the “Transformer- 2
Ceaenne Ceuenne kabens «TMITH — II9 1 0,1 ... 6553,5 mm? 25,0
KaOest
Length of the “Transformer- Motor”
Cable length cable 1..65535m 1500
JmHa Kabens JmHa xkadens « TMITH — I19]1y» 1..65535m
Formation fluid :
Fluid temperature
LAHeIolL: 0...500 °C 40
EMIICpaTypa i o
EMIICpaTypa MmiIaCTOBOU KUJAKOCTHU
IJIaCT. KU K.
Recommended
step-up Result of Usec.transf. calculation; read
transformer updated at change of any parameter | 0 ... 65,535V onl
secondary included in the calculation formula y
voltage -
E;I(()(;Mm}lg};{- oK PesynbTar pacudeTa Uott. tmms, SONAD
N PAK. | o GHOBIsETCH nmpu u3MeHeHun Jirodoro | 0 ... 65535 B
OTIHauKHU YTCHUC
TMIIH napamMeTpa, BXOJsIICTO B q)OpMy.TIy
Step-up
transformer
secondary Step-up transformer secondary voltage 300 ... 65,535V 380
voltage
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Parameter/ . Factory
name Function Range / UM setting Note
/uanazon
Hapamemp / Dynuus Hacmpoex / 3a300cxflﬂ Mpun.
Hazeanue eounuua Hacmpoiika
uzmepeHus
Hanpsoxenue
OTIMANKH Hanpsioxenune otmaiiku TMITH 300 ... 65535 B
TMITH
Remote start in | Capability to start the drive remotely in
manual mode the manual mode ON/OFF OFF
JlucT.myck B | Bo3amoxxHOCTH 3aITycKa cy BKJI / OTKJI OTKJI
PY4YH.peKIME JIACTAaHIIMOHHO B PYYHOM PEKUME

*  "IGNORE" means that the protection function is
disabled
"AUTOSRETART" means that the protection
function is enabled and at tripping caused by this
protection function the system restarts automatically
"BLOCK" means that the protection function is
enabled and at tripping caused by this protection
function in the automatic mode automatic restart is
blocked
**  "ONCE" means that the set mode activates once
at the closest start (stop) of motor
"CONTINUOUSLY" means that the set mode
activates at each start (stop) of motor or in a set
period of time
"OFF" means that the mode is inactive
"NORMALIZED" means that automatic restart
takes place just as soon as the parameter returns to its
allowed range
"COMBINED" means that automatic restart
takes place after time specified by the related control
point and only after the parameter returns to its
allowed range
"TIME" means that automatic restart takes
place after time specified by the related control point

*k*k

*  "OTKIJI" - 3ammTa OoTKIIOueHa

"AIIB" - 3ammTa BKIIOYEHA, MPH OTKIIIOYCHHH
0 3alIUTE B aBTOMATHYECKOM PEXHME IMPOUCXOAUT
ABTOMAaTHYECKHH Iepe3aIycK

"BJIK" - 3ammTa BKJIIOYEHA, B aBTOMATHYECKOM
pexxuMe paboThl TpHU  OTKIIOYCHWW IO 3alluTe
MIPOUCXOAMT OJIOKUPOBKA 3aITycKa
¥k "OJHOKP." — 3amaHHBIA peXUM BKIIOYAETCS
ONHOKpaTHO Tpu OmkaiimieM Mmycke (OCTaHOBE)
151

"TIOCTOSH." — 3apaHHBIi peXUM BKJIIOYAETCS
MOCTOSTHHO TPH KaxaoM Iycke (octanose) [19]] umun
4yepes 3aJaHHbIH HHTEPBaJl BpEMEHU

"OTKIJI" — pexxuM OTKIIIOUEH
*k% "HOPMAJIN3." — AIIB BhIIONHSAETCS Cpasy 1Mo
BO3BpATy HapaMeTpa B IOIyCTUMBIC MIPEIEIIbI;

"KOMBUHUMP." AIIB BBIIOJHSIETCS TIO
WUCTEYCHNH BPEMEHH, 3aJ]aHHOTO COOTBETCTBYIOLICH
YCTaBKOM W TONBKO TpW BO3Bpare MapameTrpa B
JIOITyCTUMBIE MTPEEIbI;
"BPEMA" — AIIB BbINONHSETCS 110 UCTEUYECHUU

BpPEMEHH, 33JJaHHOI'0 COOTBETCTBYIOIEH YCTABKOI.
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Drive electrical connections diagram

ANNEX C
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Operation Manual

IRZ-500 Variable Speed Drive

PyKOBOJCTBO 110 SKCILTyaTalluK Cranuus ynpasnenus MP3-500

Connections diagram for testing the

ANNEX D
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Operation Manual

PykoBOACTBO 1O 3KCIUTyaTalluu

IRZ-500 Variable Speed Drive

asiaenus NP3-500

Craunus

INPUJIOXKEHUE [

ANNEX E

PeKOMeHI[yeMaH cxXeMa NNoAKRJJIIYCHUA

Recommenced IRZ-500 drive

CY UP3-500

installation diagram
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Operation Manual IRZ-500 Variable Speed Drive

PyKkoBOZICTBO 1O AKCILTyaTalMu Cranuus ynpasnenust MP3-500
ANNEX F MNPUJIOKEHHUE E
IRZ-500 basic points of bolted joints OcHOBHBIE TOUYKH JUIS MPOTSIKKHU

0ouaToBbIX coequnenuid CY UP3-500
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Figure F.1 - IRZ-510-15, IRZ-511-15/ Pucynok E.1 — MP3-510-15, MP3-511-15
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IRZ-500 Variable Speed Drive

Craunus aBienus MP3-500 Pyk0BOZCTBO IO DKCIIyaTalluu
Front view Back view
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Figure F.2 - IRZ-511-20, IRZ-512-20/ Pucynox E.2 — 1P3-511-20, 1P3-512-20
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Operation Manual IRZ-500 Variable Speed Drive

PykoBoaCTBO IO SKCIIyaTalliu Cranmus aBienus P3-500
Front view Back view
/ Bud (9 enepedu \ / Bud CY caaiy \
~ Wil I
T 0 .

View of the drive filter compartment
Bud omcexa gunsmpa (Y

Figure F.3 - IRZ-513-15(16, 18), IRZ-514-15(16, 18)/ Pucynox E.3 — IP3-513-15(16, 18), IP3-514-
15(16, 18)
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IRZ-500 Variable Speed Drive

Operation Manual
Crannus aBienus MP3-500

PykoBOACTBO 110 3KCILIyaTaluNA

H Front View 2,3 (Y crepeiu H H Back view Bud (Y coaiy ﬂ

cewe | L1
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Figure F.4 - IRZ-515-14(15)/ Pucyox E.4 — FIP3-515-14(15)
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Izhevskiy Radiozavod (IRZ) group of companies lpynna komnaHmin AO «MP3»

19 Bazisnaya str., 426034 Izhevsk, Russia 426034, POCCHA, r. NxKeBCK, yn. basucHas, 19
Manufacturer: IRZ TEK, LLC. M3rotosutenb: OO0 «NP3 TOK»

Tel./fax.: +7(3412) 65-83-06 TenedoH/dakc: (3412) 65-83-06

Tel.: +7(3412) 65-83-05 TenedoH: (3412) 65-83-05

http:// www.irz.ru http:// www.irz.ru
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