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This operation manual applies to the smart control HacTosiLiee pykoBoACTBO MO aKcnnyaTauum

station - variable speed drive (hereinafter — VSD) — and pacnpocTpaHsAeTCA Ha MHTENMNeKTyanbHyo CTaHLUuo
provides information on its technical specifications, yrnpaBreHns C YacTOTHLIM perynMpoBaHvem (ganee —
design, operation, as well as instructions of use. CY) 1 npegHa3Ha4yeHo Ans 03HAKOMIIEHUS C

TEXHUYECKNMU XapaKTePUCTUKaMU, YCTPOMUCTBOM U
paboToii, a Takke NpaBunamu eé aKcniyatauum.
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1 DESCRIPTION OF THE PRODUCT AND ITS
OPERATION

1.1 Product Designation

1.1.1  VSD ensures control, protection, checkout of
parameters and regulation of rotation frequency of a
sucker rod pump system equipped with a three-
phase asynchronous electric motor (hereinafter
referred to as “Motor”) under the conditions of
moderate and boreal climate.

1.1.2 The VSD model identification number for
order referencing is generated as follows:

1 ONMNCAHUE U PABOTA U3OENUA.

1.1 Ha3HauyeHue nsgenus

1.1.1 CY npegHasHayeHa ang ynpasreHus, 3aluThbl,
KOHTPOINS NapameTpoB W peryrnMpoBaHns 4acToTbl
BpaLLieHNs yCTaHOBKM CTaHKa-Kavarky LTaHrosBoro
ruapasnumyeckoro Hacoca (YLUIMH) ¢ TpexdasHbim
aCUHXPOHHLIM anekTpoasuratenem (ganee —3[) B
YCNOBUSIX YMEPEHHOIO U YMEPEHHO-XONOLHOro
KknumarTa.

1.1.2 PacwmdpoBka ycnoBHoro 0603HayeHus
ucnonHenusi CY npu 3akase:

KimvaTiaeckoe ICIoTHEHIE:
¥1 ot murye 60°C mo +50°C;
OreyrterBre obo3naueHus: oT Mmunyce 40°C o +50°C

B1l: 114 BeHTUIBHOTO IBHTATEIA
B2: 1714 BEHTILIBHOTO I aCHHXPOHHOTO JIBUTATEIA
OtcyTcTBHE 0003HAUYESHNIA: U1 aCHHXPOHHOTO

C npubopoM ydeTa JIEKTPO3HEPIHH

C cHcTeMoil TeneMeTpH

C KOCHHYCHBIM KOHJICHCATOPOM

HHTCHH&KT}?RHBHQH

Tum sacoca IIIT'H mwm IITBH

Hommnnanessbll Tok CY
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SU ChR-63 ShGN -I- K- T-E- V2-U1

113

following conditions:

114

enclosure according to IEC 529:1989.

The climatic category:
U1: from -60°C to +50°C
No letter: from -40°C to +50°C

V1: for a permanent magnet motor
V2: for a permanent magnet motor or asynchronous motor
No letters: for an asynchronous motor

With energy meter

With a downhole monitoring system

With a PEC capacitor

Smart operation

Pump type: either ShGN (rod pump) or ShVN (sucker rod screw pump)

VSD nominal current

VSD is designed for operation under the 1.1.3 CY npegHasHayeHa ans skcnnyatauum B

Ambient air temperature: from - 40°C to +50°C; -

Relative humidity of ambient air: 100% @
+25°C; -

Atmosphere pressure: from 84 to 106,7 kPa
(630-800 mm Hg); -

No shaking, vibration or impacts;

Sea level elevation: over 1000 m.

VSD ensures IP54 protection level of the

cnepyroLmx YCroBUsX:

TeMnepaTtypa OKpy)XatoLLero Bo3ayxa ot
muHyc 40°C po +50°C;

OTHOCUTENbHAA BNaXXHOCTb OKpYyXXatroLlero
Bo3ayxa 100% npwu Temnepatype +25°C;

aTMocgepHoe aaerneHune ot 84 oo 106,7 klMa
(o1 630 go 800 mm pT. CT.);

OTCYTCTBUE TPACKU, BUGpaLmK, yaapos;

BbICOTa Haj, ypoBHeM Mopsi — He 6ornee 1000
M.

1.1.4 CY obecne4ymBaeT cTeneHb 3allnTbl 000N0YKN

IP54 no FOCT 14254.
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1.2 Technical Specifications

1.2.1 VSD ensures operation of the Motor at
power supply from a three-phase AC network with
the solidly-earthed neutral.

1.2.2 VSD is supplied from AC mains with
nominal voltage of 380 V and frequency of (50+1)
Hz. The allowable range of mains voltage variation is
275-520 V.

1.2.3 The nominal DC voltage of auxiliary circuits
is 24V.
1.2.4 Insulation of isolated electric circuits of

VSD withstands test voltage of 2,5 kV, 50 Hz, within
1 minute.

125 VSD ensures switching On/Off and
operation of the Motor according to parameters
preset by the user.

1.2.6 VSD ensures Motor operation in the
following modes:

—  manual;

—  automatic;

— automatic as per a preset schedule
(program).

1.2.7 VSD regulates frequency of the Motor rotor
within the range from 3,5 to 70 Hz with 0,1 Hz
increment.

1.2.8 VSD controls effective values of voltages
in each phase within the range of 0-350 V with
relative error up to 2%.

129 VSD controls the value of Motor operating
current. The Motor current is controlled with the
relative error up to 2% within the range from 0,1 of
the VSD nominal current and to the VSD nominal
current.

1.2.10 VSD disables switching On of the Motor
when sequence of the supply phases is wrong.

1.2.11 VSD determines power factor (cos ¢) of
the Motor with the relative error up to 2%.

1.2.12 VSD controls workload of the Motor as a
percentage of the nominal loading value preset
according to the Motor rated parameters.

1.2.13 The relative error of time intervals counting
is not more than 0,01 %.

1.2.14 VSD is capable to receive information
from external equipment (ground data acquisition
unit of the downhole monitoring system) having an
RS485 or RS232 interface output.

1.2.15 When connected to the downhole
monitoring system ground data acquisition unit
manufactured by AO “Izhevskiy Radiozavod” (IRZ),
VSD receives the following telemetry information:

— reservoir fluid temperature at the intake of

1.2 TexHMYecKne xapakTepucTUKN

1.2.1 CY obecneumBaeT pyHKUMOHMpoBaHue 3 npn
nuTaHUKM OT TpexdasHoM ceTn NepeMeHHOro Toka C
rNyxo 3a3eMreHHOW HenTpanbio.

1.2.2 Nutanne CY ocyllecTBNsSeTCa OT ANEKTPUYECKON
CeTVN NepemMeHHOro Toka HOMUHanNbHbLIM HanpsXXeHnem
380 B, wactotou (50+1) Ny. JonycTuMbli AnanasoH
N3MEHEHUS HaNPSXXEeHNS INEKTPUYECKon cetn ot 275
no 520 B.

1.2.3 HomMuHanbHoOe NOCTOsTHHOE HanpsiXeHue
BcnomMoraTtenbHbIX Lenen 24 B.

1.2.4 V3onauns anekTpnyeckn HecBsa3aHHbIX
anekTpuyeckux uenen CY BblgepxusaeT
ucnelTatensHoe HanpsbkeHune 2,5 kB, 50 Ny B TeyeHne
1 MUH.

1.2.5 CY obGecneymBaeT BKITHOYEHME, OTKIIOYEHNE 1
ynpasnexve 3] B COOTBETCTBUM C 3a4aHHbIMU
nonb3oBaTenemM ycTaBkamu.

1.2.6 CY obecneuymBaeT paboty 3] B crnegyowmnx
pexumax:

—  pY4HOW;
—  aBTOMAaTU4YECKUN;

—  aBTOMaTU4eCcKMi Mo 3agaBaeMon BpEMEHHON
nporpamme.

1.2.7 CY obecneymBaeT perynmpoBaHune 4acToThbl
BpaleHns potopa 3 o1 3,500 70y c
aunckpeTtHocTbto 0,1 M.

1.2.8 CY obecneumBaeT KOHTPOMb AENCTBYHLLETO
3HaAYEHUSA HaNPsSHKEHWS MO KaXaon pase B auanasoHe
o1 0 go 350 B ¢ oTHOCUTENBHOW NOrPELLHOCTLI0 HE
oonee 2%.

1.2.9 CY obecneymBaeT KOHTPOSIb BENMYNHBLI paboyero
Toka 3. KoHTponb Toka O[] ocyLiecTBnsieTcs ¢
OTHOCUTENbHON NOrpeLlHOCTbI0 He Bonee 2 % B
aunanasoHe ot 0,1 oT HoMuHanbHoro Toka CY go
HOMWHanbHOro Toka CY.

1.2.10 CY obGecneumnBaeT 6NOKMPOBKY BKIoUYeHMs I
Npu HapyLeHUM Nopsiaka YepeaoBaHus a3 nuTatoLLen
ceTw.

1.2.11 CY obGecneumnBaeT onpegenexHme
KoacpduumneHTta moLHocTH (cos @) 3 ¢
OTHOCUTENbHOW NOrpeLLHOCTLI0 He Gonee 2 %.

1.2.12 CY obecne4ynBaeT KOHTPOIb BENNYUHBI 3arpy3ku
O[1 B npouieHTax OT 3a4aBaeMoOn HOMUHAIbHOM
Harpysku 13 NacrnopTHbIX AaHHbIX O[.

1.2.13 OTHOCUTENbHAsA NOrpPeLLIHOCTb OTCHETa
BPEMEHHbIX MHTepBanoB He 6onee 0,01 %.

1.2.14 CY obecneumBaeT npMem UHopmMauum ot
BHeLLHero obopynoBaHus (brnoka npvema norpy>kKHom
TenemeTpun), nMmetoLero Bbixoa nHTepdenca RS485
mnn RS232.

1.2.15 lMpwu nogknoyeHMn HazeMHoro 6rioka cucTembl
norpyxHown tenemetpum nponssoactesa AO «/xeBckun
pagvosaBon» CY obecneyvBaeT npuem criegyoLen
TenemeTpu4ecKkon MHopMaLmm:

— Temnepatypa nnacTtoBOW XWUAOKOCTU Ha BXoAe
UFH;
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the sucker rod pump;

— reservoir fluid pressure at the intake of
the sucker rod pump;

When VSD is connected to a downhole monitoring
system of other manufacturer, the number and
designation of received parameters may be different.

1.2.16 VSD automatically maintains preset
values of reservoir pressure, Motor loading and
average current, or signal level at any analog input
through regulation of rotation frequency of the Motor
rotor.

1.2.17 VSD protects the sucker rod pump system
against failures caused by the following troubles in
the electric power line:

— decrease of voltage below the preset
undervoltage value;

— increase of voltage over the preset
overvoltage value;

— unbalance of voltage phases;
—  wrong phase sequence;

— phase losses.

1.2.18 VSD protects the system against failures
caused by the following faults in the sucker rod
pump system operation:

— current overloading in any phase;
— current underloading in any phase;
— unbalance of currents in the phases;

— unallowable wellhead pressure (over or
below the preset value);

- short circuit;

downhole monitoring data are beyond the
work range.

It is possible to disable any of the above mentioned
protection functions.

1.2.19 VSD allows setting up the delay time for
controls that are used for specific groups of the
protection functions.

1.2.20 VSD allows setting up the delay time for
switching Off at operation of any protection function.
The switching Off delay time is counted from the
tripping time, i.e. from the time when the controlled
value of any parameter gets out of the preset range.

1.2.21 VSD ensures automatic restart (AR) after:

— supply of voltage. In this case it is
possible to set the AR delay time which
is counted from the time when voltage
is supplied;

— Motor switch Off due to low or high
operating voltage (AR takes place as
soon as the voltage value gets back to
the work range and upon expiry of the
AR delay time which is counted from
the time when voltage is supplied);

—  [aBrieHue nnacToBOW XWOKOCTU Ha BXoAe
LUMH;

[pw noaknto4eHMn Ha3eMHbIX ©nokoB cucTemM
I'IOI'py)KHOVI TenemMeTpun CTOPOHHNX NPOn3BoaAMUTENEN
KONMn4eCcTBO N HaMMeHOBaHne npunHnmMmaemMbix
napamMmeTpoB MOXET OTNn4YaTbCA.

1.2.16 CY obecneuymBaeT aBTomMaTM4yeckoe
nogaepxaHue 3afaHHOro 3HayeHWs NNacToBoro
nasnexus, 3arpy3ku 3L, cpeaHero Toka 3 unu
YPOBHS cUrHana Ha ftobomM 13 aHanoroBbIX BXOA40B
nyTEM perynupoBaHusi 4acToTbl BpaLleHusi potopa 3.

1.2.17 CY obecneuunBaeT 3awmty YLUIMH oT aBapuitHbIx
PEXMMOB, Bbl3BaHHbIX CreAyoLWMMU HapyLLIEHNSIMN B
3NEeKTPUYECKON CeTu:

- CHWXeHNeM HanpsaXXeHna HUXxXe yCTaBKU
MOHWMXEHHOIo HanpsaXeHua,

- NOBbILWEHNEM HanpAXXeHnA Bbllle YCTaBKN
NOBbILLUEHHOIo HanpaXeHua,;

—  AucHanaHcoM HanpsiKeHu no gasam;
—  HapylleHueM nopsiaka YepenoBanus das;
— nponagaHuem cas.

1.2.18 CY obecneumnBaeT 3awuTy OT aBapuUiHbIX
PEXMMOB, BbI3BaHHbIX CreayoLwUMN HapyLUEHUSMU B
cucteme YLUMH:

—  neperpysom no Toky ans nobon 13 das;
—  HeJorpy3oM Mo TOKy Ans nobon n3 a3
—  AucGanaHcom TokoB has;

—  HedonycTUMbIM AaBNEHNEM Ha YCTbe
CKBaXXMHbI (BbILLIE UMW HIKE YCTAHOBIIEHHOTO
3Ha4YeHus yCcTaBKu);

- KOPOTKMM 3aMblKaHUEM;

—  BbIXOAOM MapameTpoB TENEMETPUYECKOM
MHopMauun n3 paboyen 30HbI.

CY nmeeT BO3MOXHOCTb 3anpeTta KOHTpons niobon ns
3awWwumrT.

1.2.19 CY nmeeT BO3MOXHOCTb 3aaHuNsi BPEMEHU
3a4EPXKKM KOHTPONS AN OTAENbHbIX FPYNM 3aLyuT.

1.2.20 CY umeeT BO3MOXHOCTb 3aaHNsi BPEMEHU
3a4epKKM OTKIMKOYEHWS Npu cpabaTtbiBaHUKM Nobow
3awmThl. Bpemsa 3agepky OTKNIOYEHUS OTCYUTLIBAETCA
C MOMeHTa cpabaTbiBaHUs 3aLmThbl, T.€. C MOMEHTa
BbIXOa 3HayeHus kakoro-nmbo napameTpa 3a
3afaHHyio rpaHuLy.

1.2.21 CY obGecneunBaeT aBToOMaTU4YECKOE NMOBTOPHOE
BkntoyeHue (AlB) nocne:

—  MoAayvv HanpsKeHUs NUTaHus ¢
BO3MOXXHOCTbIO 3a4aHns BPEMEHW 3a[ePXKN
AlB. Bpewms 3agepxkun AlNB oTcuuThLIBaeTCA C©
MOMEHTa NoJayn HanpPsHKEHNSA NUTaHNS;

—  oTkmnoyeHus B[l no NpuYMHE NOBbILLEHHOTO
UM NOHMXKEHHOTO paboyero HanpsKeHUs Npu
BO3BpaLLEHNN 3HAYEHMNS HANPSKEHNS B
pabouyto 30Hy 1 oTcyeTa BpemMeHn AlB no
nogave nNuTaHus;

- OTKMoYeHns 3 no NpUYnNHE NOoBbILLEHHOIo
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— Motor switch Off due to high or low
useful current of the Motor. In this case
it is possible to set the AR delay time
which is counted from the moment of
Motor tripping;

— Motor switch Off due to underloading. In
this case it is possible to set the AR
delay time which is counted from the
moment the Motor is switched Off due
to underloading;

— Motor switch Off due to high voltage
unbalance (AR takes place as soon as
voltage value gets back to the work
range and upon expiry of the AR delay
time which is counted from the moment
when power is supplied);

- Motor switch Off due to violation of the
allowed value for useful currents
unbalance. In this case it is possible to
set the AR delay time which is counted
from the moment of Motor switch Off
due to violation of the allowed value for
useful currents unbalance;

— Motor switch Off at a signal of the
contact pressure gauge. In this case it
is possible to set the AR delay time
which is counted from the moment the
Motor is switched Off due to response
of the contact pressure gauge;

— Motor switch Off at out-of-spec values
of downhole monitoring system data
(AR takes place as soon as the
downhole monitoring parameters return
to their nominal values). In this case it
is possible to set the AR delay time
which is counted from the moment the
Motor is switched Off due to out-of-spec
values of the downhole monitoring data.

1.2.22 VSD makes it possible to set a number of
automatic restarts for any specific cause for switch
Off listed in 1.2.18. If for any cause you set the
number of automatic restarts to 0, or if you set this
automatic restarts number to any other value and the
system has already made this number of automatic
restarts, then, after the next switch Off for the same
reason, the Motor will not restart automatically. You
can remove this automatic restart locking with the
unit keyboard using the operation mode switch or
built-in interfaces.

1.2.23 With VSD it is possible to disable
automatic restarts after activation of any protection
function.

1.2.24 VSD is equipped with an LCD display to
be used as the user interface. The display has the
resolution of 4 x 20 symbols. The VSD controller has
an automatic heating system to ensure operation of
the display under negative temperatures.

1.2.25 VSD displays on the operator’s panel LCD
the following information:

UM NOHUXEHHOIO ToKa NoTpebnexus 3 ¢
BO3MOXHOCTbIO 3a4aHns BpEMEHW 3a4epPXKKn
AlB. Bpems 3agepxkn AlNB oTcunThiBaeTCs C
MOMEHTA 3aLLMTHOro oTknoyYeHns O[;

—  OTKMoYeHust O] No NpUYNHE NOHMKEHHOM
3arpy3kv C BO3MOXHOCTbIO 3a4aHUsi BpDEMEHM
3agepxku AlNB. Bpemsa sagepxkn AlNB
OTCYMTbIBAETCHA C MOMEHTA OTKNoYeHns O
No NPUYMHE MNOHMXKXEHHOW 3arpy3ku;

—  OoTknoyeHus 31 No NpMymnHE NOBbLILLEHHOMO
aucbanaHca HanpshKeHUn Npu BO3BpaLleHnK
3HaYEHUS HanNpsXXeHNs B paboyyto 30Hy 1
oTcyeTa BpemeHn AlNB no nogaye nutaHus;

—  oTkmoyeHus 31 npy NpeBbILEHUN
ponyctumoro aucbanaHca TOKoB noTpebnexHns
C BO3MOXHOCTbIO 3aaHUsA BPEMEHU 3aepKKN
AlNB. Bpems 3agepxku AlNB oTcumTbiBaETCH C
MOMEHTa OTKMoYeHns 3 no npuymHe
npeBbILLEHNS foNyCTMMOro aucbanaHca TokoB
notpebnexuns;

—  OTKMtoYeHust O] npu HaNU4umu curHana
KOHTaAKTHOrO MaHoMeTpa C BO3MOXXHOCTbIO
3apaHug 3agepxku AlNB. Bpems 3agepxku
ATlB oTcunTbIBAETCS C MOMEHTA OTKIMIOYEHUS
3[1 no npunynHe cpabaTbiBaHWA KOHTAKTHOIO
MaHoOMeTpa;

oTknoyeHnsa 3 no npuynHe BbIxoaa
3Ha4YeHU NnapaMeTpoB TENEMETPUYECKON
nHdopMaLuum 3a npegenbl oMyCTUMbIX
3Ha4YeHWU, NPy BOCCTAHOBEHNN
HOMWHAamNbHOro 3Ha4YeHMs NapamMeTpoB, C
BO3MOXHOCTbIO 3aaaHus 3agepxku AlB.
Bpems 3agepxku AlB oTcunthiBaeTcs ¢
MOMEHTa OTKIMtoYeHnst 31 No npuymHe Bbixoaa
3Ha4YeHUs NapameTpoB TeNemMeTpPU4ECKon
WHOpMaLuM 3a LONYyCTUMOE 3Ha4YeHMeE.

1.2.22 CY obecneuymBaeT BO3MOXHOCTb 3aaHus
ponyctumoro konuyectsa AlNB nocne oTkNioYeHns no
nobow 13 NpnYnH, ykasaHHbix B 1.2.18. MNpn 3agaHnm
konnyecTsa AlB nocne OTKMIOYEHWS MO Kakon — nMbo
npu4mHe paBHbiM O UNK NpU UCYEpPNaHnW 3aaHHOro
konuyecTtea AlNB BO3MOXHOCTb BKtoueHus 3 npu
OTKITHOYEHMU MO AAHHOW NpUYMHe GyaeT
3abnokuposaHa (Npu pabote B aBTOMaTU4YECKOM
pexunme). Pa3bnokmpoBaHne BO3MOXHOCTU BKITHOUYEHUSA
O[1 obecneymBaeTcs C KnaBuaTypbl M3genus, npu
NMOMOLLIM NepeknoyaTens pexvMoB paboT nsgenvs nnu
Mo BCTPOEHHLIM NHTepdencam.

1.2.23 CY nmeeT BO3MOXXHOCTb OrIOKMPOBKM
aBTOMAaTU4YECKOro NOBTOPHOIO BKIMOYEHUS Nocne
OTKIMHOYEHMS MO NGO U3 3aLLmT.

1.2.24 CY umeeT B CBOEM coCTaBe
XUAOKOKPUCTANMYeCcKkUin MHAMKaTop Ans
OCyLLeCcTBNeHNa nHTepdenca ¢ nonb3oBaTenem.
MHavkaTop umeeT paspeLuaroLlyto cnocobHocTs 4 x 20
cvmBornoB. [ina obecneveHns paboTbl MHAMKATOPa Npu
oTpuuaTtenbHbiX TeMnepaTypax B KOHTponnepe
MMeeTCs CMCTEMa aBTOMaTUYECKOro NoJorpesa.

1.2.25 CY obecneunBaeTt oTobpaxeHne Ha uHaukaTope
naHenu onepaTtopa cneaytowen nHpopmaumu:
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- real-time values of the monitored
parameters;

- actual time left to automatic start or
switch Off of the sucker rod pump system;

— current operation mode of VSD;

- cause of switch Off of the sucker rod
pump system;

— number of starts and Operation time of
the motor;

—  values of all preset parameters;

- reference information.

1.2.26 VSD ensures light indication of the following

actions:
— operation;
—  stop;
— waiting;
—  activation of VSD heating.

1.2.27 VSD saves in real time the controlled
parameters and causes of sucker rod pump system
switch Offs in archives in the nonvolatile memory.
The record interval can be preset. The number of
records is up to 75 000.

1.2.28 VSD ensures the possibility to read the
operation history and data from the dynamograph
using a USB-Flash via the USB port with the data
rate of 12 Mbit/s.

1.2.29 VSD has a built-in keyboard to view real-
time parameters and change settings.

1.2.30 VSD ensures information exchange via
RS485 interface with the data rate up to 115 200
bps. The information is exchanged via the ModBus
RTU protocol of 8N1 type.

1.2.31 VSD makes it possible to set a password
to avoid unauthorized change of settings using the
keyboard.

1.2.32 VSD makes it possible to transfer data
and control the dynamograph via the Bluetooth
wireless noiseproof radio link with the secured
transmission range up to 35 m.

When a dynamograph is connected to VSD, VSD is
capable to define the following parameters:

- pumping rate;

—  rod stroke;

— plunger stroke;

—  volumetric efficiency of the pump;
— pump delivery rate;

— suction leakage efficiency;

— pumping leakage efficiency;

- calculated flow;

—  TeKyLero 3Ha4YeHusi KOHTPONMPYEMbIX
napameTpoB;

—  TeKyLlero BpeMeHU A0 BKIIOYEHUS unu
oTkntoveHuns YLILUIMH B aBTomaTtmnyeckom
pexunme;

—  Tekyuiero pexvma pabotbl CY;

—  NpW4MHbI oTKNtoveHnsa YLIIMH;

—  KOMM4ecTBa BKIOYEHWI 1 HapaboTkn O[;
—  3HauYeHW BCeX YCTaBoOK;

—  CNpaBOYHOW MHbOpMaLUN.

1.2.26 CY obecneynBaeT CBETOBYIO UHAMKALMIO:
—  paboThbl;
—  OCTaHoBa;
—  OXuaaHus;
—  BKIoyeHus oborpesa CVY.

1.2.27 CY obecneunBaeT apxuBaumio B
3HEpProHe3aBMCUMOW NaMATU KOHTPOINTUPYEMbIX
napamMeTpoB U Npu4dnH oTkntodeHus YLUMH B macwtabe
peanbHoro BpemeHu. ViHTepBan 3anucu onpegensiercs
ycTaskown. Konndectso 3anucein — go 75000.

1.2.28 CY obecneunBaeT BO3MOXHOCTb CHUTbIBAHNS
nctopun paboTbl U AaHHBLIX C AnHamorpadda npu
nomouym yctponctea USB-Flash yepes nopt USB co
ckopocTbio obmeHa go 12 Mout/c.

1.2.29 CY nmeeT BO3MOXHOCTb MPOCMOTPA TEKYLLNX
napameTpoB U U3MEHEHMUS YCTABOK CO BCTPOEHHOM
KnaBuaTypbl.

1.2.30 CY obecneunBaeT 0bmeH MHopmMaLmen no
nHtepgericy RS485 co ckopocTbio obmeHa ao 115200
out/c. O6MeH nHpopmaumen ocyLecTensieTcs
nocpeacTteom npotokona ModBus RTU tuna 8N1.

1.2.31 CY umeeT BO3MOXHOCTb OrOKMpOBaHMA
HeCcaHKLMOHMPOBAHHOIO U3MEHEHUS 3a4aBaeMblX
napameTpoB CO BCTPOEHHOW KnaBnaTtypbl NPY MOMOLLMU
napons.

1.2.32 CY nmeeT BO3MOXHOCTb Nepeaayn AaHHbIX U
ynpasneHve guHamorpadom no 6ecnpoBogHoOMy
nomexosaLiuieHHoMy paanokaHany «Bluetooth» ¢
rapaHTMPOBaHHOW 4anbHOCTLIO CBA3W A0 35M.

Mpwv nogkntoyeHnn guHamorpadpa CY obecneunsaet
BO3MOXXHOCTb pacyéTa crnefyrLmx napaMmeTpoB:

—  TeMm KayaHuwm;

—  XOA WTOKa;

—  XOA NIyHxepa;

—  KO3(hdUUMEHT HaMOSMHEHMS Hacoca;
—  KO3(hdUUMEHT nogayu;

—  KO3(UUMEHT yTeyek Npuéma;

— KO3 (ULUMEHT yTeyek HarHeTaHus;
—  pacyeTHbIn Oebur;

—  YPOBEHb ANHAMUYECKUIA;
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— dynamic level;

1.2.33 In addition, VSD performs the following

functions:

— smooth acceleration and braking of the
Motor at preset rates;

- reverse rotation of the Motor rotor;

— compensation of sliding when the Motor
operates with a load with high moment of inertia;

— operation in the field weakening mode at
rotation speeds higher than nominal ones;

1.2.34 VSD ensures protection in presense of short
circuit currents of the main circuit with the
cutoff current of 630 A at a time up to 1s;

1.2.35 The VSD design allows the following

connections:

— connection of geophysical tools. The
tools are connected to a socket (nominal voltage of
220 V and useful current up to 10 A) located in the
bottom of the VSD cabinet;

— connection of tubing workover equipment.
The equipment is connected to a
dedicated 3 x 380 V 63A socket of VSD;

— connection of high and low pressure
electric contact pressure gauges;

- VSD can be connected into a local
network via the RS485 interface through
the MODBUS protocol,

—  VSD can be connected to a cluster
remote control network through a normally closed or
normally open “dry contact”.

1.2.36 The circuits of the electric contact
pressure gauge, local network and cluster remote
control network are connected to VSD through a
terminal block located in a lockable compartment of
the VSD cabinet.

1.2.37 Input/ output terminals of the power circuit
are located in the power compartment and are
intended for connecting copper or aluminium
conductors with cross section up to 35 mm?2. Cables
are laid through gland inlets in the bottom of the
cabinet.

1.2.38 The terminal for connecting of an external
protective conductor is designed for connection of a
steel bus of 16 mm (or more) width.

1.2.39 The terminals for connecting of the circuits
of the electric contact pressure gauge, local network
and cluster remote control network are designed for
connecting copper conductors of 0.35 - 2.5 mm?
cross section.

1.2.40 VSD warm-up time under normal
conditions according to GOST 12997 is up to 10
seconds.

1.2.41 VSD warm-up time under ambient
temperature of - 60 °C is not more than 60 minutes.

1.2.33 CY pgononHutensHo obecneunBaeT crneayoLme
PYHKLMK:

—  MnaBHbIN pasroH 1 TopmoxeHue 3L ¢ TeMnom,
3a/jaBaeMblM YCTaBKOW;

—  peBepcupoBaHue BpalleHus potopa O[;

—  KOMMEHCaUMIo CKonbxeHust npu pabote 31 Ha
Harpysky ¢ 60MbLINM MOMEHTOM UHEPLUN;

—  paboTy B pexvme ocnabrneHusi nons npu
CKOPOCTSIX BPaLLEHUs Bbille HOMUHANbHBIX;

1.2.34 CY obecneunBaeT 3awmTy Npu BO3HUKHOBEHWM
TOKOB KOPOTKOIO 3aMblKaHWs1 FIaBHOM LIEMN C TOKOM
oTceykun 630 A 3a Bpemsi He Gonee 1 c;

1.2.35 KoHcTtpykumsa CY obecneunBaeT BO3MOXHOCTb
NOAKNIYEHUS:

—  reousmyeckmx npnubopoB K po3eTKe,
pacnonoXeHHOW B HKHEN YacTu wkada ¢
HOMMWHanNbHbLIM HanpsXxeHnem 220 B 1 Tokom
notpebnenns oo 10 A;

—  poseTka ansa nogkntoveHusa MNPC 3x 380 B 63
A,

—  3NEeKTPOKOHTaAKTHOrO MaHOMeTPa HU3KOro U
BbICOKOIO iaBNeHust;

—  nokanbHOWM ceTn Yepe3 uHtepderic RS485 no
npotokony MODBUS;

—  KyCTOBOW TenemexaHuku kK HopMasnbHO
3aMKHYTOMY W HOPMasibHO Pa30MKHYTOMY
«CYXOMY KOHTaKTY».

1.2.36 lNMogkntoveHme Lenen anekTpoKOHTaKTHOIO
MaHoMeTpa, NIoKanbHOW CETU, KYCTOBOW TenemMeXaHuKu
NPOV3BOANTCS K KITEMMHOW KONoake B OTAENbHOM
3aKpbiBatoLLeMcs oTceke wkada CY.

1.2.37 Knemmbl 6n10ka BBOAa-BbIBOAA CUNOBOW LIENMN
pacnosioXeHbl B CUITOBOM OTCeKe M NpeaHa3HaYeHbl
0N NOAKNIOYEHNS MeAHbIX UMK antoMUHUEBBIX
NPOBOAHMKOB ceveHneM Ao 35 mm2. Kabenu sasoasaTcs
CHU3Y Likada Yepes canbHUKOBLIE BBOAI.

1.2.38 Knemma ansi nogKtoYeHNss BHELLHEro
3aLLMTHOIo NPOBOAHMKA paccyMTaHa Ha NoAKnoveHne
CTarbHOM LUMHbI LUIMPUHOW HE MeHee 16 MM.

1.2.39 Knemmbl nogkntoyeHns Lenemn
ANEKTPOKOHTAKTHOrO MaHOMETpa, FToKarbHOM CEeTU K
KyCTOBOWN TefneMexaHuK/M paccynTaHbl Ha NoaKmoyeHe
MeOHbIX NpoBOAHMKOB cevyeHnem ot 0,35 go 2,5 mm2.

1.2.40 Bpewmsi rotoBHOCTU CY k paboTe B HOpMaribHbIX
ycnoswusix cornacHo FOCT 12997 He 6onee 10 c.

1.2.41 Bpewms rotoBHocTu CY k paboTte npu
Temnepartype okpyxatowen cpeabl MUHyC 60 °C He
6onee 60 MUH.
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1.2.42 Mean time between failures is not less than

20 000 hours.

1.2.43 The criteria of VSD limit states are as
follows:

— reduction of mean time between failures to a
value less than 20 000 hours;

— failure of the frequency converter

1.2.44 VSD efficiency is at least 95%.

1.2.45 Average lifetime of VSD is not less than 8
years.

1.2.46 Average time of storage in the original

package (prior to commissioning) in unheated room is
not less than 3 years.

1.2.47 Dimensions: 1104x866x347 (HxWxD).

1.2.48 Weight: 100 kg.

1.3 Design and operation

1.3.1 VSD is made as a metal cabinet with one
operator's side. The input/ output glands of the main
circuit are located on the bottom of the cabinet. The
side face of the cabinet has a compartment for
connection of a cluster remote control network. The
frequency converter is located in the power
compartment. VSD doors have air-tight seals and key
locks. For easier installation works inside the VSD
cabinet, lights turn on automatically at opening.

1.3.2 The control station has holders for mounting
on a frame and hinges for strapping.

1.3.3 The cabinet is coated with powder paint.

1.34 The operator’s panel is located in an
individual lockable compartment on the front side of
the cabinet.

1.35 Cables of the primary three-phase network
are connected using power clamps located inside
the cabinet.

1.3.6 Construction and operation of VSD power
components.

1.3.6.1 Module A8 is the power circuit of the
frequency converter; module A12 is
the processor board to control the

power circuit.

Switch KM2 is intended to connect the
frequency converter to the three-phase
network.

1.3.6.2

1.3.6.3 Contactor KM3 controls the circuit of
charging frequency converter’s

capacitances.

Relay SQ1 controls the VSD lighting
system and ensures avoiding
operation with opened doors.

Power supply A6 supplies 24V to
internal circuits of VSD.

1.3.6.4

1.3.6.5

1.2.42 CpepaHsasa HapaboTka Ha 0Tkas - He MeHee 20
000 u.

1.2.43 Kputepuun npegenbHbIX cocTosHun CY:

—  CHWXeHVe cpeaHen HapaboTku Ha OTka3 HUxe
20 000 y;

— oTkas npeobpasoBaTtens 4acToThl.

1.2.44 KoaduumeHT nonesHoro genctansi CY — He
meHee 95 %.

1.2.45 CpepHuii cpok cnyxbbl — He MeHee 8 ner.

1.2.46 CpefHu1in CPOK COXpaHAeMOoCTU (4o BBOAA B
3KCnnyaTauuio) B 3aBOACKOM YNaKoBKeE B
HeoTannMBaeMbIX MOMeELLIEHNSIX HE MeHee 3 neT.

1.2.47 labapuTtHble pa3mepbl: 1104x866x347
(BxLLUxT).

1.2.48 Macca 100kr.

1.3 YcTtpowncTeo u paboTa

1.3.1 KoHcTpykTnBHO CY BbInonHeHa B Buae
MeTannuyeckoro wkadga O4HOCTOPOHHErO
obcnyxunsaHmsa. Ha HuxHen cTopoHe wkadpa
pacrnonaratoTcs canbHWK/M BBOAA-BbIBOAA [MaBHOM
uenu, Ha GOKOBOW CTOPOHE - OTCEK AN NOAKIIOYEHUS
TenemexaHvku, npeobpasoBaTternb YUCTOThI
pacrnosoxeH B cunosom otceke. [1sepu CY umetot
repMeTMyHOe YNnoTHEHWE, a TakkKe 3aMKM,
3aKkpblBaroLue ABepb Ha kntou. [Ans ynoberea
BbIMOJTHEHUS MOHTAXHbIX paboT BHyTpu wkada CY
UMEIOTCHA CBETUINBHNKW, BKIMIOYEHNE KOTOPbIX
NPOUCXOAWT aBTOMATUYECKU NPY OTKPLITUM OBEPU
cTaHuun.

1.3.2 CtaHuua ynpaBneHus UMeeT KpenrneHust ans
YCTaHOBKM Ha paMy, a Takke NeTnu Ansi CTPOrNoBKM.

1.3.3 MNokpbITHe Wwkada BbINOIHEHO METOAOM
MOPOLLKOBOWN OKPAaCKW.

1.3.4 MaHenb onepartopa HaxoouTCS B OTAENIbHOM
3anuparoLemcs oTceke, pacnosioKEeHHOM Ha NULIEBOW
CTOpOHeE LwKacha.

1.3.5 MoakntoueHune kabenew nepsryHON TpéxdasHom
CeTV NPOM3BOANTCS MPY MNOMOLLM CUMOBbIX 3aXKNMOB,
pacnonoXeHHbIX BHYTPY Likada.

1.3.6 YcTporicTtBo 1 paboTa cunosoi yactn CY

1.3.6.1 Brnok A8 siBnsieTcsa cunosBol YacTtblo MY, 6ok
A12 — nnatow npoueccopa ANns ynpaeneHns CUoBomn
YyacTblo.

1.3.6.2 NMyckatens KM2 npegHasHayeH ans
nogknoyeHus MY k TpexdasHon ceTu.

1.3.6.3 KoHTtaktop KM3 ocyuiectBnsieT ynpasneHue
uenbto 3apsiga émkocten MY.

1.3.6.4 Pene SQ1 ocyLwiectsnseT ynpasneHune
cuctemol oceeleHust CY 1 sawuton oT pabotbl CY ¢
OTKPbITbIMW ABEPSIMMU.

1.3.6.5 Bnok nutanns A6 npegHasHaveH anis NUTaHnus
BHYTpeHHuX uenen CY HanpsbkeHnem 24 B.

1.3.6.6 OrpaHuuuTtenu nepeHanpsxenns VD1 — VD3
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1.3.6.6 Overvoltage limiters VD1 — VD3
protect VSD circuits against peak

overvoltages.

Controller A3 of IRZ is the central
controller of VSD.

Switch QF9 is the automatic switch of
the whole VSD power circuit (except

for the power circuit of the sockets
“220V, 10A” and “380V, 63A").

QF4 is the power circuit switch of the
“220V, 10A” socket;

QF6 — switch of the VSD heating
circuit;

QF8 — switch of the VSD ventilation
circuit;

QF7 — switch of the VSD control
circuit;

QF1 — switch of the power circuit of
the tubing workover equipment socket;
QF2 — switch of the chemical control
unit power circuit,

QF3 — switch of the power circuit for
connecting automatic equipment.

1.3.6.7

1.3.6.8

1.3.6.9

1.3.7 Operation of VSD under conditions of

operating temperature fluctuations:

In order to ensure normal operation of VSD within
the specified range of the operating temperatures,
the operating temperature levels inside the VSD
cabinet are maintained with the help of a thermal
regulation system. The system includes the following
components:

- thermal controller SK12 to heat the
frequency converter if temperature drops below -5°C
and to avoid supply of power to the frequency
converter and other devices at unallowable
temperature. The thermal controller is located on the
frequency converter radiator;

— thermal controller SK14 to protect
against supply of power to the frequency converter
and to other devices at unallowable temperature.
The thermal controller is located on the frequency
converter radiator;

— thermal controller SK7 to switch On
cooling of brake resistors if heated over 45 °C;

— fan M1 to cool the frequency converter;

— brake resistors EK1-EK3 to dissipate
excess of energy when the rod of
unbalanced sucker rod pump system

goes down;
1.3.8 Construction and operation of the control
system
1.38.1 The following controls and

indicators are located on the operator’ panel’s:
— controller;
— three-position switch of operation modes;
— START button to start the Motor;

— three-position toggle-switch to set type of
operation (frequency converter/ direct);

npeaHasHayeHbl Ans 3awutel uenen CY ot
UMMYIbCHBIX NEPEHAaNPsKEHNN.

1.3.6.7 KCY NP3 (A3) asnsaeTca LeHTparnbHbIM
KoHTponnepom CVY.

1.3.6.8 BbikntoyaTtens QF9 sBnsieTcs aBTOMaTUY4ECKUM
BbIKItoYaTenem uenu nutanns sBcen CY (kpome uenu
nutaHus posetok «220B, 10A» n «380B, 63A»).

1.3.6.9 QF4 aBnsieTca BblknoyaTenem Lenu nuTaHns
poseTkn «220B, 10A»,

QF6 —BbIkntovatens uenu oborpesa CY,

QF8 — BbIkntovatens Lenu BeHTunauumn CY,

QF7 — Bblkntovatens Lenu ynpaenexus CY,

QF1 — Bbikntovatens Lenu nutaHus poseTku MPC,
QF2 —BblkntoyaTens uenu nutanusa YOP,

QF3 — BblkntoyaTenb Lenu NuTaHusa Ans NoaKNtoYeHns
aBTOMaTUKM.

1.3.7 OcobeHHocTn paboTel CY B ycroBusax konebaHun
pabouelt TeMnepaTtypbl

[nsa obecneveHusa pabotocnocobHocTn CY B npeaenax
3a[jlaHHOro guanasoHa pabo4ymx Temneparyp
UCMNonb3yeTcst cCUCTEMa TEPMOPEryNIMPOBaHNS,
obecneumnBatoLLas pabo4yo TemnepaTypy BHYTpU
wkadpa CVY. B coctaB cucTeMbl BXOAST:

— Tepmoperynatop SK12, npegHasHayeHHbIN
ans oborpesa N4 npy ero oxnaxaeHun Huxe
MuHyc 5 °C, 1 3awuTy OT Nogayn NUTaHUs Ha
MY n npnbopbl Npn He[oMYCTUMOM
Temnepartype. TepMoperynatop pacrnorioxeH
Ha paguaTope [MY;

— Tepmoperynatop SK14, npegHa3HayeHHbIN
Ansa 3awuTbl OT nogayv nutaHna Ha MY n
npubopbl Npy HEAONYCTUMOW TemnepaType.
TepMoperynaTop pacrnonoXeH Ha paavaTope

—  Tepmoperynatop SK7, npeaHasHayeHHbIn Ans
BKITHOYEHUA OXNaXxaeHNs TOPMO3HbIX
pes3ncTopoB Npu nx Harpese Bbiwe 45 °C;

—  BeHTMnaTop M1, npegHasHayeHHbI Ans
oxnaxagenus MNYy;

—  TopMmO3Hble pe3ncTopbl EK1-EK3,
npeAHasHayYeHHble Ans paccenBaHus
N30bITOYHOW 3HEPTUK NPU XOAE LUTAHIM BHU3
Ha HecbanaHcupoBaHHom YLUIMH;

1.3.8 YcTponicTBO 1 paboTa CUCTEMBI YNpaBreHnst

1.3.8.1 Ha naHenu onepaTopa pacrnonoXeHsbl
cneaytoLLme opraHbl ynpaBneHus U MHaukauumu:

—  KOHTpornep;

—  TPEXMO3NLMOHHbIV NepekroYaTenb PeXMMOoB
pabor;

— kHonka MYCK, npegHasHavyeHHas ans 3anycka
ofh;

—  TPexmno3unuMOoHHbIA Tymbnep ans sagaHusi
Tuna pabotel (MY/npsamoit);
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1.3.8.2 On the front side of the VSD
cabinet door there are three single indicators of
operation modes: OPERATION, IDLE, STOP and
HEAT. The indicators are located above the door of
the operator's panel and can be seen if the door is
closed except for the HEAT indicator (fig. 1.1)
located on the front panel of the controller. The
indicators display the current VSD operation mode.

Operation mode switch / |
Mepeknioyatens pexmmoB paboT

START button / |
KHonka "MYCK" |

Toggle-switch of direct start / start with the frequency converter /
Tymbnep nepeknioyeHnsa npssMoro nycka v nycka c MY |

1.3.8.2 Ha nuueBor ctopoHe ABepu wkada CY
pacnonoXeHbl TPU €ANHUYHBIX MHAMKATOPa PEXNMOB
paboTtbli: PABOTA, OXKWOAHUE, OCTAHOB, a Takxe
MHAMKaTOp BKNtoveHust nogorpesa NMOOOIMPEB.
MHaukaTopbl pacnonoXeHbl Hag, ABEPbI0 MaHenu
onepaTtopa 1 BUAHbI NPU 3aKpbITON ABEPU NaHenu
onepaTtopa, kpome nHaukatopa NOOOIPEB (puc. 1.1),
pacnonoXeHHOro Ha NMLUEBOW NaHeNu KOHTponnepa.
MHaunkaTopbl oToBpaxatoT TekyLmn pexum paboTsl CY.

Operation mode indicators /
UHAuKkamopbI pexumos pabom

~ Controller / KbVHTponnep SB connector /\
USB pasbem

Figure 1.1 — Operator’s panel / PucyHok 1.1 - lNaHenb onepartopa

1.3.8.3 The operation mode switch is
intended to set the mode of control. If the
operation mode switch is in the AUTOMATIC
position, the automatic control mode is
activated. In this mode, the Motor may be
started by the START button and stopped by
the SA1l switch or remotely via the RS485
interface. The Motor will be automatically
restarted if restart is not blocked.

If the operation mode switch is in the
MANUAL position, the manual control mode
is activated. In this mode, the Motor may be
started by the START button and stopped by
the SA1l switch. In this mode, the Motor
cannot be stopped remotely via the RS485
interface or automatically restarted.

When the Motor is started, the OPERATION
green indicator is lights up, and when the
Motor is stopped, the STOP red indicator is
lights up.

If the operation mode switch is in the OFF
position, the Motor start locking mode is
activated. With this position of the switch, the
Motor cannot be started.

1.3.8.4 The START button switches the
Motor On.

1.3.85 The USB connector is intended for

1.3.8.3 lMepekntoyaTernb pexmnMoB paboTbl
npeAHasHayeH ans yCTaHOBMNEHUS pexmuma
ynpasnenus. MNMpu ycTaHOBKe NepekrovaTens pexumMoB
paboTel B nonoxeHne ABT ycTaHaBNMBaeTCs pexum
aBTOMAaTU4eCKOoro ynpaeneHusi. B atom pexvme
BO3MOXHO BKMtoveHne 1 kHonkon MYCK un
oTkntoveHne O[] nepekntoyatenem SAL, a Takke
OMCTaHLUMOHHO NOCPEeACTBOM MHTEpdenca RS485.
Bo3moxxeH aBTOMaTnyeckuin nepesanyck 3 npu
OTCYTCTBUM BNOKMPOBKM Nepesanycka.

Mpu ycTaHoBKe nNepekntoyaTenst pexnMos paboTsbl B
nonoxexue PYYH yctaHaBnuBaeTcs pexum pyyHoOro
ynpasneHus. B aTom pexvmMe BO3MOXHO BKIHOYEHUE U
31 kHonkon MYCK n oTkntoyeHne 3 nepekntodarenem
SALl. InctaHUMOHHOE OTKMOYEHUE NOCPEeLCTBOM
uHTepenca RS485, a Takke aBToOMaTUYECKUN
nepesanyck aneKkTpoABuraTens B 3TOM pexvme
HEBO3MOXHbI.

Mpw BkntoyeHumn 3 3aropaetcsa nHamkatop PABOTA
3€ereHoro LBeTa, Npy OTKIMIOYEHUN — UHANKATOP
OCTAHOB kpacHoro uerTa.

Mpu ycTaHoBKe nNepeknoyaTenst pexnMoB paboTsbl B
nonoxenue OTKI1 ycTaHaBnMBaeTca pexum
6rokmpoBkmu nycka J[. B aTom nonoxeHun 3anyck 3
HEBO3MOXEH.

1.3.8.4 KHonka NMYCK npegHasHayeHa Ans BKAOYEHUS
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connecting of a USB-Flash.

1.3.8.6  The operation type toggle-switch is
used for setting the type of the start. “DS”
stands for a direct start, FC” stands for a start
through the frequency converter.

1.4 Marking and sealing

141 VSD has a nameplate specifying the
manufacturer's trademark, VSD name, serial
number, the month and year of manufacture,

nominal current and voltage of the main circuit,
enclosure protection level as per GOST 14254 and
VSD weight in kg.

1.4.2 All the components and units of VSD are
marked indicating their reference numerals
according to the electric schematic diagram.

1.4.3 VSD has labels with warning signs and texts
for work safety and explanation of VSD operation.

1.5 Package

1.5.1 During transportation, VSD doors must be
closed using the supplied keys and sealed.

1.5.2 For the time of transportation, operation
documents must be packed in a barrier bag of
polyethylene film and kept in the VSD cabinet.

2 INTENDED USE

2.1 Operation limits

2.1.1 The environment must not be explosive, rich
in conductible dust, the atmosphere shall be of type
Il according to GOST 15150.

2.1.2 The unit must be operated in vertical position;
vertical deflection must not exceed 5 degrees.

2.1.3 VSD must be operated only if connected to the
ground and neutral wires.

2.1.4 VSD is to be mounted on a frame on a specially
prepared surface.

2.2 Before operation
2.2.1 Safety precautions during VSD preparation

2211 While loading-unloading VSD,
follow the requirements of the marking on the
transport package.

221.2 All mounting, dismounting and
operating works must be performed according to the
current safety rules for operation of electrical
installations and rules for operation of electrical
installations and also according to the current
departmental regulations.

Grounding and safety precautions must be carried
out according to requirements of the current “Rules
for Installing Electrical Facilities”.

2213 While performing works inside the
unit, the following safety precautions must be

a0.
1.3.8.5 Pasbem USB npegHasHayeH ons nogknodeHns
ycTporictBa USB-Flash.

1.3.8.6 Tymbnep nepeknoveHnss pexxmmoB pabot
CNYXUT ANS 3afaHnsa Tuna nycka.

MM — npamow nyck, MY — nyck Yepes YacTOTHbIN
npeobpasosaTenb.

1.4 MapKkupoBKa u nnoméupoBaHue

1.4.1 CY nmeeT nacnopTHyo Tabrmnyky ¢ MapknpoBKON
TOBAPHOrO 3HaKa NPeanpusaATUS — U3roTOBUTENS,
HanmeHoBaHusa CY, 3aBoACKOro HomMepa, Mecsiua u
roga U3roToBreHUsi, HOMMHAarNbHOMO TOKa 1
HanpsKeHWs rnaBHOM Lienn, cTenenn 3awmTtbl no FOCT
14254 n maccbl CY B kunorpammax.

1.4.2 Bce komnnekTytowme anemeHTbl 1 annapatsl CY
MapKUPOBaHbI C yka3aHueM MX NO3NLIMOHHbIX
0603Ha4YeHnn B COOTBETCTBUN CO CXEMOM
ANEKTPUYECKON NPUHLMNNATIBHON.

1.4.3 CY mapkupoBaHa Hakrnenkamm ¢
npegynpexaarLuyMm 3HakamMmn 1 HaanUcsiMK,
obecneuymBatoLmmm 6esonacHoCcTb Tpyaa u
oTpaxaroLmmm ocobeHHocTH akcnnyaTtauum CY.

1.5 YnakoBKa

1.5.1 [ieepu CY BO Bpemsi TpaHCNOPTMPOBaHUSA
3aKpbITbl HA KITHOYK, BXOAALWME B KOMMNIIEKT NOCTaBKU, U
onnomMoupoBaHsbl.

1.5.2 3kcnnyaTauuoHHas AoKyMeHTaums Ha Bpems
TPaAHCNOPTMPOBAHMS yrakoBaHa B repMETUYHbIV NakeT
13 NONM3TUNEHOBOW NIEHKN 1 ynoxeHa B wkadg CY.

2 NCMNOJIb3OBAHUE MO HASHAYEHUIO

21 3KCI1]1yaTaL|MOHHbIe orpaHnyeHus

2.1.1 Okpyxarowias cpefa AomkHa ObITb
HEB3PbIBOOMACHON, HE HACbILLEHHON TOKONPOBOAALLEN
nbinbto ¢ atmocdepont Tuna Il no FOCT 15150.

2.1.2 Pabo4ee nonoxeHve ycTponcTea —
BEpTUKaNbHOE; HaKIMoH He AOrMKeH npesbiwaTh 5
rpagycoB OT BepTuKanu.

2.1.3 He ponyckaeTtcsa akcnnyataumsa CY 6e3
3a3eMiieHna n 3aHyneHu4a.

2.1.4 CY nognexuT yCTaHOBKe Ha crneumarnbHO
NOArOTOBIMEHHYHO NIOWAAKY, Ha pamy.

2.2 NoaroTtoBKa K NCNONb30BaHUIO
2.2.1 Mepsbl 6e3onacHocTu npu nogrotoske CY

2.2.1.1 MNpwn npoBegeHNn NOrpy304HO-Pa3rPy30UHbIX
paboTt CY Heobxoanmo BbINOMHATL TpeboBaHMs
MapKMPOBKM TPaHCMOPTHOW Tapbl.

2.2.1.2 Bce paboTbl N0 MOHTaXy, 4EMOHTaXY,
aKcnnyaTaLlmu JOMKHbI BbINOMHATLCS B COOTBETCTBUN C
penicteyolwmmmn «lNpaBunamm TexHrkn 6esonacHocTu
npwv aKcnryaTauum 3aNeKTpoyCcTaHOBOK NOTpeduTenemn»
N «MpaBuiaMm TEXHUYECKOM SKCnyaTaumm
3NEeKTPOYCTAHOBOK NOTpebuTeneny, a Takke
OEenCcTBYOWNMN BeAOMCTBEHHBIMWN UHCTPYKUNSMU.
3asemMneHune 1 3aWmnTHbIe Mepbl 6e30nNacHOCTM
OOJIKHbI BbINOMHATLCS B COOTBETCTBUN C
TpeboBaHuAMM AeicTByOLWMX «[1paBun ycTponcTea
3ANEeKTPOYCTaHOBOKY.
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observed:
— de-energize power supply cables;

— make sure that there is no voltage is
the power supply cables and ground the cables;

— hang the warning signs.

2214 When VSD is set in the required
position, ground it with a steel grounding conductor
with cross-section not less than 10 mm2. The
grounding conductor must be connected to the
terminal for the external protective conductor using
screws or welding. Ensure protection of the joint
against corrosion.

ATTENTION! WHEN SWITCH QF9 IS OFF,
TERMINALS XT1, XT2 AND XT3 AND TERMINALS OF
SWITCHES QF9, QF1, QF2 AND QF3 REMAIN ALIVE
(UNDER VOLTAGE).

2.2.2 Preparation to configuring and checkout of
VSD

2221 Unpack VSD.

2222 Check if it is necessary to
tighten fasteners of its components, conductors
and contact connections of the main circuit.

2.2.2.3  Assemble the workstation as
described in the Appendix C. The equipment
required for checkout is listed in table 2.1.

Table 2.1./ Tabnuua 2.1

2.2.1.3 MNpw BbINONHEHUN pabOT BHYTPU YCTPOCTBA
Heo6XoAMMO BbIMONHUTL cregyoLwmne MeponpuaTms no
©esonacHocTu paborT:

- CHATb HanpsXeHne ¢ noasogALLnx kabenen;

- NpoBEPUTb OTCYTCTBUE HaANPAXEeHUA Ha
noaBOAsALLMX Kabensax n HaNoOXnTb Ha HUX
3as3emMrieHue;

- BbIBECUTb NpeaynpeanTernibHble nnakaTtbl.

2.2.1.4 YcTaHoBrneHHyt Ha mecte CY 3a3eMnuTb
CTanbHbIM 3a3eMNSAOLWUM NPOBOAHUKOM CEYEHNEM He
MeHee 10 MM2. 3a3eMnsoLLmMin NPOBOAHMK
NPUCOEAMHNUTL K KNEMME BHELLIHETO 3aLUUTHOro
NpoBoAHVKa, CoeaNHEHNE AOMKHO ObiTb 60NTOBLIM MK
BbINONIHEHO cBapko. Heobxoammo obecneynTs 3awnTy
COEeQIMHEHNS OT KOPPO3UN.

BHUMAHME! NPV OTKITFOYEHHOM
BLIKMIOYATENE QF9 OCTAIOTCS MOL,
HAMPSXXEHUEM KITEMMbI XT1, XT2, XT3, A TAKXKE
KNEMMbI BBIKITFOYATENEN QF9, QF1, QF2, QF3.

2.2.2 Nopsaok NOAroTOBKN K HACTpOKKe 1 npoeepke CY
2.2.2.1 PacnakoBatb CVY.

2.2.2.2 NpoBepuTtb 1 Npu HEOHBXOAMMOCTU NOATAHYTH
KpenneHne cocTaBHbIX YacTel, MPOBOAHUKOB U
KOHTaKTHbIX COEAVHEHWI [MaBHOW LienMu.

2.2.2.3 Cobpatb paboyee MecTo cornacHo
npunoxenuto B. O6opynosaHue, Heobxogumoe ans
npoBeneHnst NPoBepKK, NpmBeaeHo B Tabnuvue 2.1.

Name/ HanmeHoBaHune

Type or class/ HanmeHoBaHue

Note/ NMpumevaHune

Power cable/ CunoBoii kabernb

KG3*10+1*6/ KI'3*10+1*6

Power cable/ Cunosoi kabenb

KG3*10+1*6/ KI'3*10+1*6

Electric motor/ OnekTpoasuratenb AR 132M -4/ 5-20 kW capacity/ MowwHocTb 5 -
AP 132M - 4 20 kBT
Megaohmmeter / MeraommeTp M1002/4

Tong tester / TokoBble Knewmn

DT266, class 2.0/
DT266, knacc 2,0

UNI-T

2.2.2.4 Set switches QF9 and QF7
CONTROLLER to the ON position. The the
indicator will display the logo of OAO «IRZ» (IRZ).
Then the indicator will display a page with main
parameters that show the status of VSD. If the
door of the operator's panel is open, the
operator’s panel must be illuminated.

.2.3  Configuring VSD settings via the keyboard
and display

2.2.2.4 YctaHoBUTb BblkntodaTenu QF9 n QF7
KOHTPOIJIEP B nonoxexue BKJ1, Ha nHankatope
TepMuHana gosmxeH BbiceeTuteca norotun OAO
«MP3». 3aTem Ha nHaukaTop BbIBOAUTCHA CTpaHuLa C
OCHOBHbIMU NapameTpamMmu, oTobpaxarowmmm
coctosiHne CY. Npwv OTKpbITOM ABEPY NaHENn
onepartopa AOMKHO BKITHYUTLCS OCBELLEHNE MaHenu
onepaTtopa.

2.2.3 Hactpoiika yctaBok CY yepes TepMuHan
2.2.3.1 MaBHOE MEHI0 TEPMUHANa COCTOUT U3
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2.2.3.1 The terminal main menu consists of
several items:

CURRENT PARAMETERS
ADDITIONAL ACTUAL PARAMETERS
SMART MODES

INPUT VOLTAGE

MOTOR LIMIT SETTINGS AND
PROTECTIONS

HECKOJIbKMX MYHKTOB!

"TEKYWMWE NAPAMETPbI",

"OOrM1. TEK. MAPAMETPbI";
"MHTENNEKTYAJIbHBIE PEXKUMbI";
"BXOAO. HAMPAXEHUE",

"YCT. U BAWNTLI 30"

"YCT. U BAWNTBI TMC";

— DOWNHOLE MONITORING LIMIT
SETTINGS AND PROTECTIONS

— AR COUNTERS _
— FREQUENCY CONVERTER SETTINGSS
— TECHNOLOGICAL SETTINGS

— RECORD BOOK

- "CYETYMKN AMNB";

"HACTPOWVIKN NY",;
- "TEXHONOIMMYECKUE HACTPOWKUN®;
—  "BANNCHAA KHMXKKA™,

—  ELECTRICAL ENERGY - "ONEKTPOSHEPTUA',

~  "AOMONHUTENBHBIE HACTPOMKMN®,;
—  EXTRA SETTINGS ;

—  "YCTAHOBKA MAPONEMN";

— PASSWORDS INSTALLATION

- " OATA VN BPEMA";
— DATE AND TIME

-  "APXWMB COBbITUA";

— HISTORY
- "OMATHOCTUKA"
— DIAGNOSTIVSD EPBUCHOE MEH
— “SERVICE MENU - C CHO o";
— — "BABOOCKME YCTABKWN"

FACTORY SET POINTS

Here and further use buttons “A” and “V¥” for
navigation along the menu items, press ENTER to
choose any specific item, press CANCEL to exit the
current menu item.

Structure of the menu and a general table of VSD
settings are given in Appendix A.

2232

[Mepebop NyHKTOB MEHI0 34eCb 1 Aanee NpovM3BOANTCSA
kHomkamu " A" n " V", BbIGOP KOHKPETHOro MyHKTa —
kHonkon "BBO[M", BbIxo4 N3 TEKYLLEro MyHKTa MEHIO —
kHonkom "OTM".

CtpykTypa mMeHo 1 Tabnuua yctasok CY B obuiem Buage
npveeaeHa B NpunoxeHun A.

It is possible to work with and
configure the terminal at four
access levels as defined in table
2.2.

2.2.3.2 Pabota c TepMmnHanomM n ero HacTpomnka
BO3MOXHa Ha YeTbIPEX YPOBHSX AOCTYMa COrMacHoO
JaHHbIM Tabnuubl 2.2.
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Table 2.2 List of security profiles with authorized actions /

Tabnuua 2.2 MNepeyveHb npodunert 6€30nNacHOCTM C ykasaHWeM nepeyvHs paspeLleHHbIX 4eNCTBUN

Access level/ YpoBeHb goctyna
Authorized actions/ OPERATOR/ |ELECTRICIAN/ | FOREMAN/ | ADMINISTRA
PaspeleHHbie AencTens Onepatop | QNEKTPOMOH | MACTEP TOR/
TEP AOMWHNC
TPATOP
Profile access password / MNMaponb No password 159 410 *
aocTtyna k npodunto required / bes
napons
Settings review**/ [fpocMoTp ycTaHOBOK** + + + +
Change of limit values**/ ameHeHune - + + +
yCTaBoOK**
Review of the SERVICE MENU item / - - + +
MpocmoTp cogepxunmoro pasgena
"CEPBMCHOE MEHHIO"
Full access to the SERVICE MENU item / - - - +
MonHbIn goctyn k pasgeny "CEPBUCHOE
MEHKO"
Reset of the history and statistic counters/ - - + +
C6poc UcTopmm 1 CHETYUKOB CTATUCTUKM
Password change for the ELECTRICIAN - + + +
profile /CmeHa napons goctyna ans
npocpuns "QNEKTPOMOHTEP"
Password change for the FOREMAN - - + +
profile / CmeHa napons goctyna ans
npocounsa "MACTEP"
Password change for the - - - +
IADMINISTRATOR profile / CmeHa napons
inocTyna ans npogunsa
"AODMUHUCTPATOP"
* - only maintenance specialists have the password to access this profile/ naponb goctyna k npocurnto
MUMEETCSH TONbKO Y CNeLmanucToB No cepBUCHOMY 0OCNYXNBaHUIO.
** - except the SERVICE MENU item/ kpome pasgena "CEPBVCHOE MEHIO".

The PASSWORDS INSTALLATION menu page is
used to assign access privileges. This page
contains the following items:

— PASSWORD - to enter the password
of the required profile if it is necessary to change
current access level;

— PROFILE - current security profile;

“PASSWORD CHANGE - to change
access passwords;

— MAIN PROFILE - the profile to which
the current user returns if it stays inactive within 15
minutes.

If settings have to be often changed and there is no
need to enter the password, it is recommended to
choose ELECTRICIAN or “FOREMAN as the main
profile.

Password entering means changing four digits
starting from the rightmost digit marked by the
cursor. The “A” (up) and “¥” (down) buttons are
used to change each symbol. Editing is performed in
the active position marked by flashing. The active
position may be changed with the buttons “<«” and

Ans pasrpaHuyeHns npae AOCTyNa MCNosb3yeTcs
cTtpanuua metio "YCTAHOBKA MAPOJNEN",
COCTOSILLAs U3 CrieayHLLMX MYHKTOB:

- "NAPOJb" — cTpoka npegHa3HayeHa Ansi BBoAa
napons »enaemoro npoguns B criyyae
HEOOXOAMMOCTU CMEHbI TEKYLLIErO YPOBHS JOCTYNa;

- "MPOPUSIB" — Tekywmii npodunb 6e3onacHoOCTY;

- "CMEHA MAPOJTIA" — nyHKT MeHI0, NpeaHa3Ha4YeHHbIN
ONsi CMeHbl napornen JocTyna;

- "OCHOBHOW MPO®UNbB" — npodunb, Ha KOTOpbIi
npoucxoauT aBToMaTu4yeckoe "cbpacbiBaHune"
TEKyLLEero nonb3oBaTens no ucteveHmn 15 MuHyT ero
HEaKTUBHOCTMW.

[nsa ncknoyeHnsa npouenypsl BBOAA Napons npu
Heo6X0AMMOCTH YaCTOro M3MEHEHUSI YCTABOK
pekomeHayeTcs BbibpaTb B Ka4eCTBE OCHOBHOMO
npocpunsa npocuns "SJIEKTPOMOHTEP" nnn
"MACTEP".

Beoa napons nogpasyMeBaeT nopaspsigHoe
M3MEHEHWE YeTbIPpex3Ha4YHOro Naposns, HauMHas ¢
KpaiiHero npaBoro paspsiia, BblAeNeHHOro KypCopoM.
NS 3aMeHeHus 3Ha4YeHUsl Kaxaoro cMMBona
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“»”. When you finish entering the password, press
ENTER. To cancel password entering and return to
the mode of reviewing terminal settings categories,
press CANCEL at any stage of password entering.

It is possible to enter the PASSWORDS
INSTALLATION menu from any VSD menu item by
pressing F3.

2.2.3.3 The CURRENT PARAMETERS
menu item allows reviewing the four
pages of VSD main parameters
where the following info is displayed
in real time:

— actual status of VSD and operation
mode of the frequency converter
(possible values are given in table 2.3);

— cause of the previous start or stop of the
Motor (possible values are given in table
2.4);

— Motor operation mode (the possible
values are: MANUAL, AUTOMATIC, or
STOP);

— VSD operation timer in the format as
follows: “hours : minutes : seconds”;

— VSD main and additional electric
parameters;

— operation parameters and status of the
downhole monitoring system (the list of
the displayed parameters depends on
the type of the DH monitoring system
used) (possible values are given in table
2.5);

— readings of electric power meters and
information on their latest reset.

ncnonb3ytTcs kHomku " A" (yBennyeHue) n " v"
(ymeHbLUeHue). PegaktnpoBaHue NponsBoanTCS B
aKTVBHOW NO3WLWK, BblAeneHHon muraHnem. CmeHa
aKTUBHOWM NO3ULMM NPOU3BOANTCA KHONKamm "<«" n "p".
Mo okoHYaHWM BBOAA Napons HeobxoanMo HaxaTb
kHorky "BBOM". ins oTMeHbI BBOAA Napons v
BO3BpaTa B PexvM NpocMoTpa KaTeropuin HacTpoek
TepMuHana Heobxoaumo Ha nobom atane BBoda
napons HaxaTtb kHonky "OTM".

Bxoa B MeHto "YCTAHOBKA MAPOJIEN" Bo3amoxeH
Takke 13 nboro pasagena meHo CY HaxaTuem KHOMKA
F3.

2.2.3.3 NyHkT menHo "TEKYWME NAPAMETPbI"
No3BONIAET MPOCMOTPETL YETbIPE CTPaHULbl OCHOBHbIX
napameTpoB CY, Ha KOTOPbIX B peXMUMe pearnbHOro
BpPeMeHn oTobpaxatoTcs:

- Tekywiee coctosiHne CY 1 pexumebl
paboTbl MY (BO3MOXHbIE 3HaYeHMs
npveeaeHsl B Tabnuue 2.3);

- npuYnHa nocriegHero sanycka nmbo
octaHoBa J[1 (BO3MOXHble NPUYNHBI
npveeAeHbl B Tabnuue 2.4);

- pexunm paboTbl O] (BO3MOXHbIE 3HAYEHUSI
- "PYYH", "ABTOM", "OCTAHOB");

- Tanmep pabotbl CY B hopmarte "yachl :
MUHYTbI : cekyHabl";

- OCHOBHbIE 1 JOMOSHUTENbHbIE
anekTpuyeckne napameTpbl CY;

- napameTpbl paboThbl TENEMETPUYECKON
CUCTEMBI (NepeyeHb oTobpaXxKaembix
napameTpoB B 3aBMCMMOCTU OT TUNa
npumensemon TMC) n coctosHune TMC
(BO3MOXHbIE 3HAaYEHUSI NPVBEAEHBI B
Tabnuue 2.5);

- NOoKa3aHMA CHETHYUKOB 3NIEKTPO3HEPTINN U
OaHHble 06 Mx nocrnegHem 06Hyneva|.

Table 2.3 — Codes of actual statuses of VSD and frequency converter /

Tabnuua 2.3 — Kogpl Tekywero coctosHus CY u MY

Message on the VSD indicator/
Coob6uweHue Ha nHaukatope CY

Status/ OnucaHue cocTosiHUA

OPERATION / PABOTA

The Motor has started and is operating / 3[] 3anyuieH n paboTtaeT

PID / TINA

The Motor is operating, the PID-regulation mode is active/ 3[] paboTaer,
akTmBeH pexum «MNO-perynupoBaHusa»

SEARCH OF Un / NMONCK UH

The Motor is operating, the mode of voltage optimization is active/ 3[4
paGOTaeT, aKTUBEH pPEeXUM ONTUMU3aunn Hanps>XxeHuq

LIMIT OF |/ OIrPAH. |

The Motor is operating, the mode of current limiting is active/ 31 paboTaer,
aKTVBEH PEXMM OrpaHN4eHns Toka

STOP /CTOI The Motor has stopped/ 31 octaHoBneH
The Motor has stopped and the time before start is being counted (either at
IDLE / OXKUOAHUE operation with the timer in automatic mode or at counting automatic restart

time after tripping) or the conditional start time is being counted /

O[ ocTaHOBINEH M MAET OTcUeT BpeMEHU [0 3arnycka (npy paboTe no TanMepy
B aBTOMaTU4YeCKoM pexume paboTbl, NnGo no npuynHe otcyeTa AMNB nocne
OCTaHoBa Mo cpabaTbiBaHUI0 3aLUUThI) UM OTCHET BPEMEHU
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pa3HOBpeMEHHOro nycka

START LOCK / BJTOK.ITYCKA The Motor has stopped, the start lock mode was activated by a setting or after
a remote stop command /

O[1 ocTtaHOBNEH, AeNCTBYET pexuM BrOKMPOBKK 3anycka no yctaeke nnbo
nocne KoMaHabl AUCTaHLMOHHOIO OCTaHoBa

MAX AR LOCK / BNOK.MHOI'O | The Motor has stopped; the start lock mode was activated due to reaching the
AlNB maximum number of automatic restarts/

O[1 ocTtaHOBNEH, AENCTBYET pexnM BrOKMPOBKM 3anycka no npu4mHe
[OCTUXEHN MakcumanbHoro konuyectsa AlB

Table 2.4 —List of the messages of VSD start/ stop causes
Tabnuua 2.4 — lNepeyeHb coobLLeHnn 0 npuuMHax 3anycka n octaHosa CY

Status/ O603Ha4YeHne CoCTOAHUS

Event type/ O603Ha4YeHMne COCTOAHMA

STOP /CTOI

The Motor is Off / 3] oTkntoyeH

Uab< normal value / Uab<HOPMBbI

The Motor is Off due to decrease of the Uab voltage below the preset
value / O[] OTKMNOYEH NO NPUYUHE CHWXEHNA HanpskeHus Uab Hke
HOPMbI, 3a4aHHON YCTaBKON

Ubc< normal value / Ubc<HOPMBbI

The Motor is Off due to decrease of the Ubc voltage below the preset
value/ 3[] oTKMYEH NO NpUYMHE CHWXKEHMS HanpshkeHust Ubc Hnke
HOPMbI, 3aJaHHON YCTaBKON

Uca< normal value / Uca<HOPMbI

The Motor is Off due to decrease of the Uca voltage below the preset
value/ 3[] oTKNoYEH NO NPUYMHE CHXKEHNS HanpsbkeHnsa Uca Huxke
HOPMbI, 3a4aHHON YCTaBKON

Uab> normal value / Uab>HOPMbI

The Motor is Off due to increase of the Uab voltage over the preset value/
O[1 oTKMOYEH Mo NpUYnHE NoBbILLEHMS HanpsixkeHns Uab Bbille HOpMbI,
3aJaHHON ycTaBKoMn

Ubc< normal value / Ubc>HOPMbI

The Motor is Off due to increase of the Ubc voltage over the value/ 3[4
OTKIIOYEH NO NpuYnHe NoBbllleHns HanpshxkeHns Ubc Bbilue HopMbl,
3aaHHON YCTaBKOMN

Uca> normal value Uca>HOPMBbI

The Motor is Off due to increase of the Uca voltage over the preset value/
G,D, OTKITI04EH NO NPUYMHE NOBbILWLEHNA HanpaXeHna Uca Bbllle HOPMBbI,
3aJaHHOMN yCcTaBKoMn

Uab-Ubc UNBALANCE /
ONCBAJIAHC Uab-Ubc

The Motor is Off due to Uab-Ubc voltage unbalance/ 3[] oTkntoyeH no
npuynHe gucbanaHca HanpsixkeHnsa Uab-Ubc

Uab-Uca UNSBALANCE /
OVCBAJIAHC Uab-Uca

The Motor is Off due to Uab-Uca voltage unbalance/ 3[] otkntoyeH no
npuymHe ancbanaHca HanpshkeHus Uab-Uca

Ubc-Uca UNBALANCE /
OUCBANAHC Ubc-Uca

The Motor is Off due to Ubc-Uca voltage unbalance/ 31 oTkntoyeH no
npuynHe gucbanaHca HanpsikeHus Ubc-Uca

UNDERLOADING / HEAOIPY3

The Motor is Off due to underloading by current / 3] oTknto4eH no
npuynHe Hegorpysa no TOKy

OVERLOADING/ MNEPETPY3

The Motor is Off due to overloading by current/ 3] oTkno4YeH No NpuynHe
neperpysa no Toky

la-lb UNBALANCE / OUCBAJTIAHC
la-lb

The Motor is Off due to la-Ib current unbalance/ 3 oTknto4YeH NO NpUYMHE
aucbanaHca Toka la-lb

la-lc UNBALANCE / AUCBANAHC
la-Ic

The Motor is Off due to la-Ic current unbalance/ 31 oTkno4YeH NO NpUYMHE
aucbanaHca Toka la-Ic

Ib-lc UNBALANCE / OUCBAJTIAHC
Ib-lc

The Motor is Off due to Ib-Ic current unbalance/ 3[1 oTkno4eH no npuynHe
aucbanaHca Toka Ib-Ic

LOAD FACTOR / KO3®.3AIPY3KN

The Motor is Off due to decrease of Motor load factor below the preset
value/ 3[] oTKMYEH NO NPUYMHE CHWXKEHUS ko3ddmumeHTa 3arpy3ku 3L
HUXE 3HAYEHUS YCTaBKU

OPEN DOOR / 1BEPb OTKPbLITA

The Motor is Off due to opening of the cabinet door (main compartment)/
O[1 OTKMOYEH MO NPUYNHE OTKPLITUA ABEpU LuKada (OCHOBHOW OTCEK)
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Status/ O603Ha4eHne COCTOAHUS

Event type/ O603Ha4YeHne COCTOAHUA

OPEN DOOR / OTKPbITA IBEPb

The Motor is Off due to opening of the cabinet door (power compartment)/
O[] oTKMOYEH NO NpUYMHE OTKPLITUSA ABepw LiKkada (CMNOBOro oTceka)

PHASE SEQ./ YHEPE[JOB.®A3

The Motor is Off due to abnormal phase sequence on the input terminals
of VSD/ 3[1 oTkro4eH No npuyvHe HenpasuibHOTO YepedoBaHns das Ha
BBOAHbIX knemmax CY

ECPG MAX /O3KM MAX

The Motor is Off due to operation of the high-pressure electric contact
pressure gauge/ 3L oTKMOYEH NO NpuynHe cpabaTbiBaHUS
3MNEKTPOKOHTaKTHOrO MaHOMETpa BbICOKOrO AaBIeHUs

ECPG MIN / 3KM MIN

The Motor is Off due to operation of the low pressure electric contact
pressure gauge/ 3[] oTKNoYeH No Npu4mHe cpabaTtbiBaHUS
3MEeKTPOKOHTAKTHOrO MaHOMeTpa HU3KOro AaBfeHWs

STOP BUTTON / KHOIKA CTOIN

The Motor was stopped manually by pressing the STOP button/ Py4Hoi
octaHoB J[] npu HaxaTum kHonku CTOTI

START BUTTON /KHOTKA MYCK

The Motor was started manually by pressing the START button/ PyuHown
nyck 3] npu HaxaTum kHonku MYCK

REMOTE STOP / YOAJIEH. CTOIN

The Motor was stopped remotely (as commanded by the SCADA system)/
YpaneHHbin octaHoB 31 (no komaHae ot SCADA-cucTembl)

REMOTE START / YOAIEH. MYCK

The Motor was started remotedly (as commanded by the SCADA system)/
YpaneHHbin 3anyck 3] (no komaHge ot SCADA-cuctembl)

OFF / OTKI.

The Motor was stopped manually when the operation mode switch was set
to OFF / Py4Hon octaHoB O[] npy yCcTaHOBKE nepekntoyaTensi pexxnmon
pabot B nonoxeHne OTKIJ1

START NOT CONFIRMED / HET
NnoAaTB.BKI.

The Motor start is not confirmed/ HeT nogTreepxaeHusa 3anycka 3/

STOP NOT CONFIRMED / HET
noaTB.OTK.

The Motor stop is not confirmed / HeT noaTBepxaeHus o6 octaHose O[]

START LOCK / BJTOK.ITYCKA

The Motor start is locked due to reaching the preset number of restarts or
the preset number of manual starts / Bnoknposka nycka 3[, npu
oTpaboTke yCTAHOBIIEHHOTO KONMYECTBa Nepe3anyckoB Unu npu
ncyepnaHun NMMUTa PyYHbIX 3aMyCckoB

AUTO START / ABTOM. MYCK

The Motor started automatically while operating according to a time
schedule / 3[] 3anyLeH aBToMaTyecku npu paboTte No BpeMeHHOM
nporpamme

AUTO STOP / ABTOM. CTOIN

The Motor stopped automatically while operating according to a time
schedule / B[] 3anyLieH aBToMaTyecku npu paboTte No BpEMEHHON
nporpamme

AUTO RESTART / ABT.
MEPESAMYCK

The Motor restarted automatically after switching off due to any tripping/
ABTOMaTUyeckuin nepesanyck O[] nocne oTkMnoYeHns no cpabaTbiBaHMIO
Kakon-nnbo 3auThl

INPUT PRESSURE / BXOOHOE
OABINEHUE

Pressure of reservoir fluid at pump intake is below the normal value /
[aBneHne NnacToBOM XWAKOCTM Ha NPUEME HacoCa HMXKe HOPMbI

CONTROLLER FAILURE / ABAPUA
KOHTPOIIIEPA

Main module mailfunction/ HemcnpaBHOCTb OCHOBHOIO MOAYNS

NO COMMUNICATION WITH
FREQUENCY CONVERTER / HET
CBA3M C M4

The Motor cannot start due to the lack of communication with the
frequency converter processor board via the RS485 interface/ Myck 3,
HEeBO3MOXeEH MO NpUYMHE OTCYTCTBUSI CBA3M C nnaTou npoueccopa MY no
nHTepderncy RS485

FREQUENCY CONVERTER
POWER SUPPLY DISCON./
OBPbIB MNT. N4

The Motor cannot start due to the absence of the voltage on the frequency
converter processor board/ Nyck 31 HEBO3MOXEH MO NPUYNHE OTCYTCTBUS
HanpshkeHUs NUTaHKusa Ha nnaTe npoueccopa MY

FREQUENCY CONVERTER
HEATING / OBOI'PEB M4

The Motor start is locked while VSD is heated/ Myck 3] 3abnokupoBaH Ha
Bpems nporpesa CY

ANALOG INPUT1 > normal value /
AH.BX.1 > HOPMbI

The signal of the analog input 1 exceeds the preset tolerance/ CurHan Ha
aHanoroBsoMm Bxofe 1 6onblue gonycka, 3a4aHHOMO yCTaBKOM
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Status/ O603Ha4eHne COCTOAHUS

Event type/ O603Ha4YeHne COCTOAHUA

ANALOG INPUT1 < normal value /
AH.BX.1 < HOPMbI

The signal of the analog input 1 is below the preset tolerance/ CurHan Ha
aHanorosom BxoAe 1 meHbLUe fonycka, 3a4aHHOro YyCTaBKon

ANALOG INPUT2 > normal value /
AH.BX.2 > HOPMbI

The signal of the analog input 2 exceeds the preset tolerance/ CurHan Ha
aHanorosom Bxofe 2 6onblue Aonycka, 3a4aHHOro yCTaBKoON

ANALOG INPUT2 < normal value /
AH.BX.2 < HOPMbI

The signal of the analog input 2 is below the preset tolerance/ CurHan Ha
aHanoroBoM Bxofe 2 MeHbLUe onycka, 3afaHHOro yCTaBKow

NO ACCESS / HET AOCTYNA

The current access level does not allow viewing/ editing the selected
parameter/ preset value/ TekyLunin ypoBeHb 4OCTyNa He No3BonseT
npocmaTpusaTh /pefakTnpoBaTh BblIOpaHHbIN NapameTp / ycTaBky

HIGH TEMP. OF FREQUENCY
CONVERTER RADIATOR /
BbICOK.TEMI.PAA.MY

The temperature of the frequency converter radiator exceeds the normal
value/ TemnepaTypa paavaTopa N4 Bbile HOPMbI

SC TO GROUND / K3 HA 3EMJTIO

The sum of the motor currents is not equal to zero/ Cymma TokoB
aBuratend He paBHa HyInwo

HIGH Udc / BLICOKOE Udc

The voltage in the frequency converter dc circuit exceeds the normal
value/ HanpsibkeHne B Lienu noctosiHHOro Toka MY Bbiwe HoOpMbI

LOW Udc / HN3KOE Udc

The voltage in the frequency converter dc circuit is below the normal
value/ HanpsikeHue B Lenu NoCcTosiHHOro Toka MY Huke HopMbl

FAULTY CIRCUIT OF Udc /
HEWCIPAB.LIETb Udc

The frequency converter dc circuitis damaged/ [To B p e :x 1 e H U €
Henu nocTOsTHHOTO TokKa I[lU

Udc INSTABILITY /
HECTABUIbHOCTb Udc

Voltage fluctuation in the frequency converter dc circuit exceeds the
normal value/ KonebaHuns Hanps>keHus Lenu nocTositHHOro Toka MY Beiwe
JOonyCTUMBbIX

SC ON FREQUENCY CONVERTER
OUTPUT / K3 HA BbIX.MN4

Short circuit on the frequency converter output or failure of the frequency
converter power module/ KopoTkoe 3amblikaHne Ha Bbixoge MY unu
HeucnpaBHOCTb cunoBoro moayns MY

FREQUENCY CONVERTER The frequency converter output current exceeds the normal value/
OVERLOADING / NMEPEIPY3 N4 BbixogHon Tok MY Bbiwe HOpMbI
FREQUENCY CONVERTER Frequency converter loading is considerably below the nominal value

UNDERLOADING / HEQOIPY3

(regardless the underloading preset values)/ Harpyska M4 3HaunTensHo
HWXe HOMUHAaNbHOW (He CBSA3aHO C yCTaBkaMu Hedorpysa)

FREQUENCY CONVERTER
PROTECTION (Code 7) / 3ALLMTA
N4 (Koa 7)

Tripping of the frequency converter due to motor overheating/ 3awutHoe
oTkntoyeHne MY BcneacTeme neperpesa asuratens

FREQUENCY CONVERTER
PROTECTION (Code 8) / 3ALNTA
MY (Kog, 8)

Tripping of the frequency converter due to damage of the analog input
circuit/ 3awmTHOE oTKMNtoYeHue MY BcreacTBMe NOBpPEXAEHUS Lienu
aHanoroeoro Bxoaa

FREQUENCY CONVERTER
PROTECTION (Code 30) / 3ALUTA
M4 (Koa 30)

Tripping of the frequency converter due to damage of the encoder/
3awwuTHoe oTknoyeHne MY BcneacTBrne nNoBpexaeHns aHKoaepa

FREQUENCY CONVERTER
PROTECTION (Code 24)/ 3ALUTA
MY (Kog 24)

Tripping of the frequency converter caused by damage of the Motor
external temperature sensor or its disconnection/ 3alwnTHOE OTKMNIOYEHNE
MY, BbI3BaHHOE MOBPEXAEHNEM BHELLHErO AaTyuka Temneparypbl
ABUraTenst Unu HapyLUEHNEM CBSA3U C HUM

FREQUENCY CONVERTER
PROTECTION (CODE 26) /
3ALLUTA MY (KOf 26)

Tripping of the frequency converter caused by communication problems
with the frequency converter control console/ 3awwmTHoe oTkntodeHme MY,
Bbl3BaHHOE HapYyLLUEHUEM CBSI3U C NyNbTOM ynpasneHus MY

NO TEMP. SENSOR /
OTCYT.OATY.TEMI.

The frequency converter internal temperature sensor is damaged /
[MoBpexaeHne BHYTpeHHero aartynka TemnepaTtypsl N4

TEMP. SENSOR SC / K3
OATY.TEMI.

Short circuit on the output of the frequency converter temperature sensor /
KopoTkoe 3aMblkaHue Ha Bbixofe Aatymka temnepatypbl M4

FREQUENCY CONVERTER
RADIATOR LOW TEMP./ HU3KAA
TEMIM.PAO.MY

Temperature of the frequency converter radiator is below the allowable
value of - 10 °C/ Temnepatypa pagmartopa N4 Huwke gonycTMmMoro
3HayeHus -10 °C
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Status/ O603Ha4eHne COCTOAHUS

Event type/ O603Ha4YeHne COCTOAHUA

ONCBANAHC TOKOB MY

FREQUENCY CONVERTER Unbalanced loading of the frequency converter / HecummeTpuyHas
CURRENTS UNBALANCE / Harpyska M4

FREQUENCY CONVERTER EXT. | Alarm of a frequency converter external failure / enctByeT curHan
FAIL. / BHELL.ABAP.M4Y BHeLLHen HeucnpasHocTn MY

FREQUENCY CONVERTER HIGH | The motor has stopped due to extremely high loading/ OctaHoBka
TORQUE / BbICOK.MOMEHT 'Yy OBuratensi nofg AEVCTBUEM CIULLKOM BbICOKOW Harpysku

You can view actual parameters of VSD in any
menu section by pressing F2. The parameters are
scrolled with the buttons “A” and “V¥”.

MpocmoTp Tekywmnx napameTpos CY npu HaxoxgeHnu
B NMtobom pasaerne MeHI0 BO3MOXEH HaXkaTUeM KHOMKK
F2. Nepebop napameTpoB NpoM3BOAUTCS KHOMKaMu
"A" Vl Ilvll

Table 2.5 — The codes of the current status of the TMS, the dynamograph
Tabnuua 2.5 — Kogpl Tekywero coctosHusa TMC, anHamorpacpa

Message on the VSD indicator /
Coob6uleHne Ha UHAUKa-

Tope CY

Status description/ OnucaHne cocTosiHUA

NORM / HOPMA All signals from the downhole monitoring system are well received / Bce
curHansl oT TMC npvHUmaloTca B HOPManbHOM pexume

NO CONNECTION TO BST/ HET No connection with the ground unit of the downhole monitoring system /

CBA3UN C BCT HeT cBsA3u ¢ HazemHbiM 6nokom TMC

NO CONNECTION TO BP /HET No between the ground unit and the downhole unit of the downhole

CBA3U C BI1 monitoring system / Het cBs13n HazemHoro 6noka TMC ¢ norpyxHbim
6rokom

NO CONNECTION TO DYNAM / No connection to the dynamograph via Bluetooth/ HeT cBs3u ¢
HET CBA3W C AMHAM. AvHamorpacdom no kaHany Bluetooth

NO CONNECTION TO /HET
CBA3N C

It is possible to change values of some limit settings
by correcting the relevant parameters of the MAIN
CURRENT PARAMETERS menu:

— if to change Fout in the actual parameters
menu, the “Value of Supported Parameter” setting (if
you selected frequency converter output frequency
as the maintained parameter) from the
FREQUENCY CONVERTER SETTINGSS menu
takes the actual value of Fout;

— if to change actual values of voltage and
current (Ua, Ub, Uc, la, Ib, Ic), the values of the
relevant correction factors in sections VOLTAGE
CORR. FACTOR and CURRENT CORR. FACTOR
are changed proportionally.

To change an actual parameter, it is required (from
the MAIN CURRENT PARAMETERS menu) to
press ENTER, enter the password of the second
level after the request, and select the required
parameter using the buttons “A” (up) and “V¥”
(down).

2234 The INPUT VOLTAGE
PARAMETERS page of the main menu
enables to view and edit input voltage
preset values and to set protection against

EcTb BO3MOXXHOCTb M3MEHEHNSA 3HAYEHWUI HEKOTOpPbIX
YCTaBOK NyTeM KOpPpPEeKLMNN COOTBETCTBYHOLLINX
napameTpos 13 mekio "OCHOBHBIE TEKYLUME
NAPAMETPbI":

- NpY U3MEHEHMUN NapamMeTpa FBbIX B MEHIO TEKyLLUX
napameTpoB ycTaBka "3Hay.nogaep.napametpa” (B
cnyyae Bblibopa nogaepxnsaeMbiM napaMmeTpom
BbIXOAHON YacToThl MY) 13 mexo "HACTPOWKM NY"
NpUHYMaeT TekyLlee 3HavyeHve FBbix;

- PV U3MEHEHUN TEKYLLMX 3HAYEHUIN HanpsXXeHus u
Toka (Ua, Ub, Uc, la, Ib, Ic) nponopumoHansHo
MEHSATCS 3HAaYEHMS COOTBETCTBYHOLLNX

KO3 PULMEHTOB KOppeKLnn B pasgene
"KO3dd.KOPP.HAMPSXXEHUIN" n
"KO3dd.KOPP.TOKOB".

[ns naveHeHns TekyLero napameTpa Heobxoammo,
Haxoasck B MeHto "OCHOBHBIE TEKYLWWNE
MAPAMETPbI", HaxaTtb kHonky "BBOL]", BBECTM nocne
3anpoca naposnb BTOPOro YPOBHSI U KHONkamu " A"
(yBenuyenue) n "¥" (ymeHbLLeHUE) BbIOpaTh
HeobXoaMMbI NapameTp.

2.2.3.4 Ctpanuua rmasHoro mexto "MAPAMETPbI
BXOOHOIO HAMPAXEHUA" no3sonseT npocmMoTpeTb
W OTPEe[aKTMpOBaThb YCTaBKN BXOAHOIO HaMNpsKeHUs, 1
HaCTPOWTb 3aLUMUTbI OT MOHWXEHHOTO N MOBLILLEHHOTO
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low and high supply voltage and voltages
unbalance. The list of preset parameters of
this menu option with the range of their
possible values is given in Appendix A.

2235 The MOTOR SET POINTS
AND PROTECTIONS page of the main
menu enables to view and edit the main
preset parameters of VSD operation and

parameters of protection against
overloading, underloading, currents
unbalance and decrease of insulation

resistance. The list of preset parameters of
this menu option with the range of their
possible values is given in Appendix A.

2.2.3.6 The SET POINTS AND
PROTECTIONS OF TELEMETERING
SYSTEM menu enables to view and edit
preset parameters of operation of the
downhole monitoring system and pump intake
pressure protection functions. The list of
preset parameters of this menu option with
the range of their possible values is given in
Appendix A.

The values of types of DH monitoring systems
connected to VSD can be as follows:

—NO - operation without any DH monitoring
system;

—IRZ TMS 1 — the DH monitoring system
produced by IRZ;

—IRZ TMS 2 — the high-precision DH
monitoring system produced by IRZ

2237 The FREQUENCY
CONVERTER SETTINGS menu enables to
view and edit preset parameters of
frequency converter operation. The list of
preset parameters of this menu option with
the range of their possible values is given in
Appendix A.

The limit settings MINIMUM FREQUENCY (Fmin)
and MAXIMUM FREQUENCY (Fmax) set limits of
variation of the frequency converter output
frequency. Other preset parameters of the relevant
groups set operation conditions of protection
functions based on the minimum and maximum
frequency of the frequency converter. Tripping by
minimum or maximum frequency is carried out in a
preset time interval when the current frequency is
equal to the relevant preset value.

By changing the ACCELARATION RATE preset
value you may change the time of increase of the the
frequency converter output frequency from zero to
the operating frequency at start of the Motor. By
changing the BRAKING RATE preset value you may
change the time of reducing the frequency converter
output frequency from the operating frequency to
zero at stop of the Motor .

By setting the value “direct” or “reverse” to the
ROTATION DIRECTION parameter you may change
rotation direction of the Motor rotor.

You can navigate between the preset parameters
with the buttons “A” and “V¥”. To enter the edit mode
for a preset parameter, use the ENTER button;

HanpspkeHWs NUTaHNUA 1 aucbanaHca HanpsiKeHWUi.
[MepeyeHb ycTaBOK AaHHOMO NyHKTa MEHIO U AMana3oH
NX BO3MOXHbIX 3Ha4YeHu npmeeneH B NMpunoxeHunn A.

2.2.3.5 CtpaHuua rmaesHoro meHio "YCTABKU A
SAWNTBI 31" no3BonsieT NPOCMOTPETL U
OoTpefaKkTMpoBaTb OCHOBHbIE YCTaBku paboTel CY n
napameTpbl 3aLWuT OT Neperpysa, HeJorpyaa,
ancbanaHca TOKOB, CHKEHMS CONPOTUBIEHMS
nsonsiumu. NepeyeHb yCTaBOK AaHHOTO MyHKTa MEHIO U
AManasoH MX BO3MOXHbIX 3HAYeHWI NPpUBEAEH B
Mpunoxenun A.

2.2.3.6 MeHio "YCTABKN U SAWLNTBI TMC"
Nno3BoNsAeT NPOCMOTPETb U OTPEOAKTMPOBAaTb YCTaBKU
pabotbl TMC 1 3awmThl NO AABMNEHUIO HA NpuemMe
Hacoca. NepeyeHb yCTaBOK JAHHOIO MyHKTa MEHIO U
OunanasoH MX BO3MOXHbIX 3Ha4YeHWI NpuBeaEH B
Mpunoxenun A.

Bo3MoXHbIe 3HaveHMs Tuna nogkntoveHHon TMC:
- “HET” — pa6boTta 6e3 TMC;
- “UlP3 TMC 1” — TMC npoussoactea OAO «UP3x;

- “UiP3 TMC 2” — BbicokoTouHast TMC npoussoacTtsea
OAO «UP3x»;

2.2.3.7 MeHio "HACTPOWKM MY" nossonseT
NpPOCMOTPETb 1 OTPeaaKTUpoBaTh YCTaBkM paboThbl
YyacToTHoro npeobpasoBatensi. [epeyeHb ycTaBok
[aHHOrO MyHKTa MEHI0 U Auana3soH MX BO3MOXHbIX
3HauYeHun npmeeaeH B MpunoxeHunn A.

Ycraeku "MUHUMATIbHAA YACTOTA" (Fmin) n
"MAKCUMATNBHAA YACTOTA" (Fmax) 3agatoT
rpaHnLbl N3MEHEHNS BbIXO4HOW YacToTbl Y.
OcTanbHble yCTaBkU COOTBETCTBYOLLUX Fpynn 3a4atoT
yCroBusi PYHKLUMOHMPOBAHMS 3aLLUT MO MUHUMATbHOWM
1 MakcumansHomn yactote MY, OTknoYeHne 3aWwmnTon
Nno MakCMManbHOM UMY MUHUMAIbHOM YacToTe
NPOVICXOAMWT NPV PABEHCTBE TEKYLLEN YacTOThbl
COOTBETCTBYHOLLEN YCTaBKe Yepe3 3aaHHOe YCTaBKOM
Bpemsi.

M3meHsasa 3HaveHne yctaekm "TEMIT PA3TOHA", MOXHO
N3MEHATb BPEMsi HapacTaHUs BbIXOAHOW YacToTsl M4
OT Hyns Ao paboyeln YacToTel BO BpeMmsi nycka 3.
M3meHsaa 3HaveHne yctasku "TEMIMT TOPMOXXEHUA",
MOXHO U3MEHATb BPEMS CHUXKEHUS BbIXOAHOW YacTOThbI
MY o1 pabo4yen YacToTbl 4O HYNs BO BPEMSI OCTaHOBa
oa.

3apaBas yctaske "HAMNPABJIEHVE BPAWEHUA"
3HayeHue "npsmoe" unu "obpatHoe", MOXXHO U3MEHATb
HanpasfeHne BpalleHus potopa J/.

Mepebop ycTaBoK OCyLLECTBNSETCS KHOMKamu " A" 1
"V". Bxog B pexum peaakTMpoBaHus YCTaBKU
npounssoantca kHonkon "BBO[L", nowarosoe
U3MEHeHNe 3Ha4YeHUn yCTaBoK — KHonkamMm "A" n"v",
CMeHa peJaKkTMpyemoro paspsga Yvicna — KHonkamm
"<«" n"p". [locne namMeHeHNa 3Ha4YeHNs yCTaBKu
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change the preset values step-by-step with the
buttons “A” and “V¥”; the shift between edited digits
is carried out with the buttons “«” and “»”. After
changing a preset parameter it is required to confirm
it by pressing ENTER one more time; to exit the edit
mode without changing the preset value, press
CANCEL.

2.2.3.8 The TECHNOLOGICAL
SETTINGS menu option consists of items
which help to configure the automatic
intermittent operation mode of the Motor and
the characteristics of additional modes of
VSD operation. Section 2.4 herein contains
detailed description of VSD operation; the
parameters preset for each mode and their
ranges are listed in the Appendix A.

2.2.39 The SETTINGS OF ADD.
ANALOG INPUTS menu contains the preset
parameters for measuring input signals at
each of the two analog inputs. The settings
for each input are similar. The SETTING OF
ANL.IN. 1(2) preset parameters determine the
measured parameter and the units from
among the following possible variants:

- analog input (nr.);

- pressure (atm.);

- pressure (MPa);

- pressure (psi);

- pressure (bar);

- temperature (°C);

- temperature (°F);

- dynamic level (m);

- dynamic level (ft);

- fluid flow rate (m3/day);
- fluid flow rate (bbl/day);

2.2.3.10 The SETTINGS OF ADD.
DIGITAL INPUTS menu contains preset
parameters for workong with additional digital
inputs of VSD.

22311 The RECORD BOOK settings
group contains the following information:

- characteristics of the field, cluster and
well;

- parameters of the Motor and sucker rod
pump;

- time of operation and number of Motor
starts for various time intervals;

- number of Motor stops due to overloading
and underloading;

- type, serial numbers, date of manufacture
of VSD and the controller;

- version, date of release and installation
of the software of the VSD and DH
monitoring system controllers.

2.2.3.12 The ELECTRICAL ENERGY

TpebyeTcs NnoATBEPAUTL €ro MOBTOPHLIM HaXXaTeM
kHonku "BBOM", ans Bbixoada 13 pexuma
peaakTMpoBaHus 6e3 M3BMEHEHUS 3HaYEHUS YCTaBKN
HaxkaTb kHomnky "OTM".

2.2.3.8 MNyHkT MeHto "TEXHONOIMMYECKUE
HACTPOWKWN" cocTOUT U3 MyHKTOB, 3aAatoLLnX
HacTPOWKN aBTOMaTUYECKOro NOBTOPHO-
KpaTkoBpeMeHHOoro pexuma pabotbl [, a Takke
XapakTepPUCTUKN AOMNOMHUTENBHbBIX PEXMMOB paboThl
CVY. NogpobHoe onncaHne ocobeHHocTel paboTtbl CY B
pasHbIX pexumax npuBedeHo B pasgene 2.4, nepeyeHb
YCTaBOK KaX0ro U3 pexxuMoB 1 auanasoH 1x
BO3MOXHbIX 3Ha4YeHu — B [MpunoxeHun A.

2.2.3.9 Menio "HACTPOWKIM OOM.AHANOMOBbLIX
BXOOOB" coaepXuT ycTaBku AN M3aMepeHus
BXOZAHOrO CUrHana ¢ Kaxxgoro u3 AByX aHanoroBbIX
BXxogoB. Habop HacTpoek Ans kaxaoro Bxoaa
opuHakoB. Yctaeku " "HACTPOWMKA AH.BX 1(2)"
onpeensitoT U3MepsieMblii napaMmeTp 1 euHULbI
N3MepeHusi U3 crneayrLmMx BO3MOXHbIX BapUaHTOB:

- aHanoroBbIV Bxop (en.);

- AaBneHue (atm.);

- AaBnexue (Mrla);

- Aaenexue (psi);

- faBneHue (6ap);

- Temneparypa (°C);

- Temneparypa (°F);

- AVHAMWYECKUIA YPOBEHb (M);
- AVHaMn4eckuii ypoBeHb (pyT);
- pacxog xuakoctun (M3/cyT);
- pacxop xugkoctu (bbl/cyT).

2.2.3.10 Merio "HACTPOWKIM OOM.LMNOPOBLIX
BXOOOB" cogepxwuT yctaBku ans pabotsl ¢
AOnNonHUTENbHBIMU LMdPOBbLIMM BXogamu CY.

2.2.3.11 I'pynna HacTtpoek "SAMNCHAA KHUXKA"
COOEPXKUT crneaytoLyto MHopMaLmio:

- XapakTepUCTNKN MECTOPOXAEHUS], KYCTa U CKBAXXMHbI;
- napameTpbl O, WIMH;

- BpeMsi paboTbl 1 KonunyecTso nyckoB 3L 3a pasHble
NPOMEXYTKN BPEMEHU;

- Konn4yecTBo ocTaHoBoB J[ no neperpysake,
Headorpyske;

- TUN, 3aBOJICKME HoMepa, AaTa usrotoeneHus CY u
KOHTpOnnepa;

- Bepcud, Aata Bbinycka U yCTaHOBKM NMporpamMmMmHoOro
obecneveHus koHTponnepos CY n TMC.

2.2.3.12 I'pynna Hactpoek "OJIEKTPOQHEPI A"
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settings group contains readings of meters of
active, reactive and total electric power
consumed by the Motor and VSD with the
possibility to reset the meters.

2.2.3.13 The EXTRA SETTINGS menu
option enables to configure periods of saving
in the VSD operation history, as well as the
address, protocol and rate of data exchange
for VSD in the network, and to clear the
history of VSD events.

For correct logic it is required to enter the following
preset parameters:

— NOMINAL VOLTAGE (nominal output
voltage of the frequency converter);
— NOMINAL FREQUENCY (nominal

frequency of the frequency converter);
— MOTOR RATED CURRENT;

— VSD NOMINAL CURRENT (nominal
current of the VSD main circuit);
- RESERVOIR FLUID TEMPERATURE

(temperature of reservoir fluid).

2.2.3.14 The DATE AND TIME menu
page enables to edit the current date and
time. After selecting this option, the indicator
displays actual time in the format as follows:
“hours: minutes: seconds day.month.year
weekday”. To enter the edit mode, press
ENTER. The values are changed step-by-
step using the buttons “A” n “¥”, the editing
is performed in the active position marked by
flashing; the active position is changed by the
buttons “«” and “»". To fix the edited time
and date, press ENTER button, and to
cancel, press CANCEL.

2.2.3.15The HISTORY item of the main menu
enables to view the information on switching
on/off the supply voltage and starts / stops of
the Motor with indication of time, date and
actual parameters of VSD at the moment of
the event.

2.2.3.16 The SERVICE MENU page of
the main menu is used for viewing the
operation information by representatives of
the service department, as well as for
configuring and reprogramming separate
VSD modules.

2.2.3.17 The DIAGNOSTIVSD page of
the main menu contains information on status
of various modules and communication
between them.

2.2.4  VSD configuring

When switching VSD on for the first time, it is
recommended to choose the factory set points which
may be further corrected. The recommended
procedure of configuring the main settings is given
below.

2.2.4.1Configuring preset parameters of Motor
operation

The recommended procedure of preset
parameters selection is as follows:

— set the Motor rated current according to the

COLEPXUT NoKasaHUsi CHETYMKOB aKTUBHOW, peakTUBHOM
1 MNONHON aNeKkTpoaHeprum, notpebnenHon 3 n CY, ¢
BO3MOXHOCTbIO COpOCa CHETUMKOB.

2.2.3.13 MyHkT MeHo "OOMNOJTHUTENBHbBIE
HACTPOWKW" no3sonsieT 3agaBaTtb nepuog 3anucu B
uctoputo pabotel CY, HacTpouTb agpec, NPOTOKOM 1
ckopocTb obmeHa nHgopmaumen CY B ceTu,
BbIMOMHUTbL O4YMCTKY apxmBa cobbituin CY.

[ns npaBunbHOro pacyéTa HeobX04MMO BBECTU
cnegywuime yctaBku:

- «HOMUHAJIbHOE HAMNPAXXEHWE»
(HOMUHanbHoe BbiIxoAHoe HanpsikeHue MY);

- «HOMWHANBHAA YACTOTA»
(HomuHanbHas yacToTa M4);

- «HOMMUHATBHbLIV TOK 3[» (HOMUHAMbHbIN
Tok 3[1);

—  «HOMWH. TOK CY» (HOMUHarnbHbIA TOK
rnasHon uenu CY);

—  «TEMIMEPATYPA NMNACT. XKNOK.»
(TeMnepatypa NnacToBOW XUAOKOCTH).

2.2.3.14 Ctpanuua meHio "OATA N BPEMA" nossonset
oTpenakTupoBaTh Tekyllme aaTy u Bpems. [Nocne
BbIbOpa AaHHOW HAaCTPOWMKM Ha UHAMKAToOpe
oTobpaaeTcsi TekylLee BpeMs B hopmarte
"4yacbl:MUHYTbI:CEKYHAbl AeHb.MECSL.To
AeHb_Hegenu". Bxoa B pexum pegakTnpoBaHus
oCyLLecTBNSAETCA HaxaTuem kHonku "BBOO". Ons
MoLLaroBoro U3MeHeHMs 3Ha4YEHUN NCMNOMb3yHTCA
kHomkn "A" n " V", pegakTmpoBaHme Npom3BoanTCS B
aKTUBHOW NO3ULWW, BbIAENEHHOW MUraHUeM, CMeHa
aKTUBHOWM NO31LMM NPON3BOANTCA KHOoNKamm "<«" n "p".
[ns ycTaHOBKW OTPefaKTUPOBaHHbLIX BpEMEHU U AaTbl
HeobXxoaMMO HaxaTb kHonky "BBO[", anst oTMeHbl —
kHomky "OTM".

2.2.3.15 TMyHKT rnasHoro mMeHio "APXUB COBbITUIA"
MO3BONSIET NPOCMOTPETE MHAOPMALIMIO O BKIHOYEHNAX
N OTKIOYEHMSIX HaNPsXKeHWs! NUTaHNs, nyckax u
ocTaHoBax Ol ¢ ykazaHMeM BpeMEHW, AaTbl U TEKYLLMX
napameTpoB CY Ha MOMEHT cOObITHS.

2.2.3.16 CtpaHuua rmasHoro meHto "CEPBUCHOE
MEHIO" npegHasHaveHa ons npocMoTpa cnyxebHoi
WHOpMaLUuM NpeacTaBUTENSMU CEPBUCHON CIyXObl,
HaCTPOWKN 1 NepenporpaMMmMpoBaHNs OTAENbHbIX
moaynen CY.

2.2.3.17 Crtpanuua rnasHoro meHo "OUATHOCTUKA"
COAEPXUT MHAOPMALIMKO O COCTOSTHUM PasfMYHbIX
MOAYNEN N HaNMMYUN CBA3N MEXAY HUMM.

2.2.4 Topsgok HacTpovikn CY

Mpwu nepeom BktodeHun CY pekomenayeTca 3agaTb
3aBO/CK/E YCTaBKM C nocrneayoLLen Koppekumen.
Hwxe npuBeaéH pekoMeHayeMbli NopsaaoK 3a4aHuns
OCHOBHbIX YCTaBOK.

2.2.4.1 3apaHue ycTaBok pexuma pabotsl 3,
PekomMeHayeMmblii Nopsiaok 3adaHusl YyCTaBoK:

— 3apaTb yctaBky "HomuH. Tok 30" cornacHo
nacnopty 3[;

—  3apaTb yctaBky "Hom.koad.moww. 3, CoseH"

26



IRZ-400 Control Station/ CtaHuusi ynpaeneHus NP3-400

Operation Manual/ PykoBoAcTBO No akcnnyaTauum

Motor nameplate;

— set the Motor nominal power factor Cos¢n
according to the Motor nameplate;

2.2.4.2 Configuring Motor protection against
underloading (Pump off control)

To set the protection against underloading, it is
required to configure all the preset parameters
of groups UNDERLOAD (SRP) in the MOTOR
SET POINTS AND PROTECTIONS menu.

2.2.4.3 Configuring Motor protection against
overloading (OVERLOAD PROTECTION)

To set the protection against overloading, it is required
to configure all the preset parameters of the groups
OVERLOAD (OP) in the MOTOR SET POINTS AND
PROTECTIONS menu.

The formula of the overload current-time curve is as
follows:

Tshutoft = Toverload * (Inom/laver * Preset Overload Prot.
Value/ 100)?

where

Toverload is the value of the OVERLOAD TRIPPING
DELAY preset parameter (S);

Preset Overload Prot. Value is value of the PRESET
OVERLOAD PROTECTION VALUE parameter for

overloading;
laver — average measured current of VSD (A);

Inom — value of the MOTOR RATED CURRENT preset
parameter (A).

2.2.5  Checkout of VSD (incoming inspection by the
customer )

2.25.1 Checkout of Motor control in the

manual mode:

— set the operation mode switch to the
MANUAL position;

— press the START button on the
operator’s panel: the Motor shall start
smoothly and the OPERATION green
indicator shall be on;

— using the VSD terminal indicator, check
the output frequency of the frequency
converter on the VSD actual parameters
page and compare it to the value of the
SET FREQUENCY preset parameter in
the menu of the frequency converter
main preset parameters: they shall be
the same;

— when the Motor is On, set switch SA1 on
the operator’s panel to the OFF position:
the Motor shall stop and the STOP red
indicator shall be on.

2.25.2
mode:

—  Set the following preset parameters of the
automatic operation mode in the
PROGRAM OPERATION menu:
PROGRAM OPERATION ON TIME: 2
minutes; PROGRAM OPERATION OFF
TIME: 1 minute; PROGRAM OPERATION:

Checkout of Motor control in the automatic

cornacHo nacnopty 3[;

2.2.4.2 Hactpoiika 3awmTtbl 3L, oT Hegorpy3a (3CI)

HacTtpolika 3awmuTbl OT He4Oorpy3a 3aknioyaeTcs B
3apaHum Bcex yctaBok rpynn "HEOOIPY3 (3Cn)"
meHto "YCTABKU N SAWNTBI 3".

2.2.4.3 Hactpoiika 3awmtbl 3L oT neperpysa (31)

HacTtponka 3almTbl OT neperpysa 3aknioyaeTcs B
3agaHun Bcex yctasok rpynn "MEPEMPY3 (31M1)" meHto
"YCTABKN N 3ALLNTBI 34".

dopmyna aMmnep-cekyHAHON XxapakTepuUCcTUKn
neperpysa:

. e Inom  VCT.3I1 .l_
Tomrn=Tnepes#|——— s ———

lepeo 100

roe Tnepeep — 3HayeHue yctaekn "SAOEPXKKA
OTKJTKOYEHWA 311", c;

YCT.3l - 3Ha4eHune yctaBku neperpysa "YCTABKA
SALWLNTBI 3M";

Icped — cpegHuin nsmeperHsbin Tok CY, A;

IHom — 3HaueHme ycTaskn "HOMUHATBHBLIV TOK 34",
A.

2.2.5 lMNMpoeepka CY (BXOOHOWN KOHTPOMb y
notpebutens)

2.2.5.1 lNpoBepka ynpaeneHns anekTpoasuratenem B
PY4YHOM pexume:

—  yCTaHOBMWTb NepeKYaTenb peXxmmMoB paboT
B nonoxenune PYYH;

—  HaxaTb kHonky MYCK Ha naHenu onepaTopa:
anekTpoaBuraTenb JOIMKEH MaBHO
3anycTuTbCs, NPy 3TOM JOIDKEH CBETUTLCS
nHankatop PABOTA 3enéHoro LBeTa;

—  No uHaukaTtopy TepMmuHana CY
NMPOKOHTPONMPOBAaTb Ha CTPaHWLIE TEKYLLMX
napameTpoB CY BbixogHyto yacTtoty M4 un
CpaBHUTb €e CO 3HaYEeHNEM YCTaBKU
«3A0AHHAA YACTOTA» 13 MEHI0 OCHOBHbIX
ycTaBok MNY: oHW JomKHBI ObITb OANHAKOBSI;

— 1PV BKNIOYEHHOM 3nekTpoasuraTene
noBepHyTb nepekntoyaTens SAL B nonoxeHve
OTKI Ha naHenu oneparopa:
anekTpoasuraTenb JOIMKEH OTKINIOYUTLCS, NpU
3TOM JOSKEH CBETUTLCA MHAUKATOP
OCTAHOB kpacHoro ugeTta.

2.2.5.2 lNpoBepka ynpaBneHusi anekTpoaBuratenem B
aBTOMaTUYECKOM pexmme:

—  YCTaHOBWTb YCTaBKN aBTOMATUYECKOro
pexuma paboTsl B MeHio "PABOTA MO
NMPOrPAMME": "BPEMA PABOTbI MO
MPOIP." — 2 muHyTsl; "BPEMA OCTAH. MO
MPOIP." — 1 muHyTa; "PABOTA MO
MPOrPAMME" — "BKIJ1.";

- YCTaHOBUTb NepeknyaTtenb pexnmoB pa60T
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ON;

—  Set the operation mode switch to the
AUTOMATIC position;

—  When the Motor is switched On (upon
expiration of the set idle time), the
OPERATION green indicator on the
operator’s panel shall light up. The indicator
shall display the time left before the Motor
will stop;

— Using the VSD terminal indicator, check the
output frequency of the frequency converter
on the page of actual VSD parameters and
compare it to the value of the SET
FREQUENCY preset parameter: they must
be the same.

2.2.5.3 Checkout of controlled parameters

Check voltage, Motor tripping at decrease of
insulation resistance, automatic restart performance,
protection against current overloading, current
underloading, undervoltage and overvoltage.

You can simulate fault situations by current or
voltage by correcting parameters through the
correction factors menu or actual parameters
display.

2.2.5.4  Checkout of USB performance

Check VSD by connecting a USB-Flash device to the
connector on the operator's panel. VSD operation
history shall be read automatically. During the reading,
the COPYING message is displayed. When the
reading is over, the REMOVE THE DEVICE message
is displayed.

To view the history, insert the USB-Flash to a computer
and find newly created files in the Axxxx folder, where
xxxx is the VSD serial number. When you read data
from the same VSD to a USB-Flash device, folders
with sequential numbers of readings are created in the
Axxxx folder. To view the history, select the folder with
the largest number and double click any file with the
“ir7” extension, then a communication program will
start automatically and the VSD operation history will
be displayed. The process of communication program
start may take long time depending on size of the
source history file. The communication program may
be installed from the USB-Flash.

Check the history for errors on a computer using the
communication program.

2.3 Installation

2.3.1 VSD shall be fixed to a frame using bolts.
For such fixation, the cabinet has brackets.
Installation dimensions of the station are given in
Appendix E.

2.3.2 Installation below cables of an overhead
power transmission line is forbidden.

2.3.3 Check and, if necessary, tighten fasteners
of components, conductors and contact connections

B nonoxeHune ABT;

—  Mpu BKIKOYEHUN anekTpoasuratens (no
NCTEYEHNN 3a0aHHOI0 BPEMEHN OXMAAHUS) Ha
naHenu onepaTopa AOIKEH CBETUTLCS
nHankaTop PABOTA 3enéHoro useta. Ha
MHOMKATOPE LOIMKHO 0ToGpaXaTbcs Bpemsl,
OCTaBLUEeEecs A0 OTKMOYEHUS
anekTpogguraTens;

—  NO uHAankaTtopy TepMmuHana CY
NPOKOHTPONMPOBaTb Ha CTPaHWLE TEKYLLMX
napameTpoB CVY BbixogHyto 4yacTtoty M4 u
CpPaBHUTb €€ CO 3HaYEeHNEM YCTaBKU
«3AOAHHAA YACTOTAY»: OHW AOMXKHbI ObITh
OVHaKOBbI.

2.2.5.3 [poBepka KOHTPONMpYyeMbIX NapameTpoB

[MponsBecTn KOHTPOMb HaNpPsXXeHWs, MPOBEPKY 3aLnThbI
oTKnoYeHnsa S Npu CHMKEHUN CONPOTUBNEHNS
nsonsumm, nposepky pabotocnocobHocTn AlNB n
NPOBEPKY 3aLuUTbl MPWU Neperpyse 1 Hegorpyse no TOKy,
MOHWKEHHOM W MOBbILUEHHOM HanpsiKeHWu.

MmuTnpoBaTb aBapuiHble CUTyaLMn Mo HanpsXXeHnto
UM TOKY MOXHO MpW MOMOLLM KOPPEKLMW NnapameTpoB
yepes MeHo KoadhMLMEHTOB KOPPEKLUN UK Yepes
3KpaH TeKyLMX napameTpoB.

2.2.5.4 MNposepka yHKLMOHMpoBaHMa USB

MposepuTb CY, nogkntoume yctporicteo USB-Flash k
pasbemy Ha naHenu onepartopa. CunTbiBaHUE NCTOPUN
paboTbl CY OOMKHO NPOU30NTN aBTOMaTNYeckn. Bo
BpEMS CYUTbIBAHUSA Ha Aucnnee otobpaxaeTcs
coobuleHne «KOMMPOBAHME», no okoH4YaHUn
cuntbiBaHus — « M3BNEKUTE HOCUTETb».

[ns npocmoTpa nctopum HeobxoaMMo YyCTaHOBUTL
USB-Flash B koMmnbOTEP 1 HAUTW BHOBb CO34aHHbIE
dannbl B Nanke ¢ Ha3BaHMEM AXXXX, FAe XXXX —
3aBopckon Homep CVY. Mpu HECKOMbKUX CHUTLIBAHUSAX C
oaHor CY B nanke AxXXXxX co3gatoTcsl nanku ¢
NopsiaKOBbLIMW HOMEpPaMU CYMUTbIBaHNS. [ns npocmoTpa
ncTopun Heobxoammo BelbpaTh Nanky ¢ HaMGoNbLLIMM
HOMEPOM 1 ABaXabl LLENKHYTb FIEBOW KHOMKOW MbILLMW
Ha ntobom charne ¢ pacluMpeHneM «ir7», mocrne Yyero
aBTomaTtuyecku 3anyctutcsa «lporpamma
KOMMYHUKauumy» ¢ otobpaxkeHunem nctopum pabotsl CY.
Mpouecc 3anycka nporpaMmmMbl KOMMYHUKALMN MOXET
3aHATb NPOJOIMKMUTENBHOE BPEMS B 3aBUCUMOCTU OT
pasmepa UcxogHoro harna nctopun. YCTaHoBUTb Ha
KomMmnbtoTepe «MporpaMmy KOMMYHMKALMU» MOXHO C
USB-cneww Hakonutens.

VcTopuio npoBepuTb Ha OTCYTCTBME OLINMBOK Ha
KOMMNbIOTEPE C yCcTaHoBMEeHHOW "lMporpammon
KOMMYyHMKaumn".

2.3 YcTaHOBKA U MOHTaxX

2.3.1 CY pormkHa KpenuTbcs Ha pame 6ontamu, ans
Yyero B KOHCTPYKUMM LWiKada NpegycMOTpeHb!
KPOHLUTENHbI. YCTaHOBOYHbIE pa3Mepbl CTaHUMK
npveeneHsl B npunoxexHun 1.

2.3.2 He ponyckaeTcsa ycTaHOBKa nof npoBoaamu
nuTatoLLer BO3AYLLHOW NMHUK drieKTponepeaaydn.

2.3.3 MpoBepuTb U NP HEOBXOAUMOCTU NOATSHYTb
KpenneHne cocTaBHbIX YacTen, MPOBOAHUKOB U
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of the main circuit.
ATTENTION! DURING VSD INSTALLATION, MAKE

SURE

THAT THE 380V, 50 HZ THREE-PHASE

SUPPLY LINE IS PROPERLY CONNECTED TO
THE INPUT TERMINALS AND LOAD.

2.3.4
(recom

The procedure of operating VSD
mended)

2.3.4.1 Before to start the sucker rod pump

system, it is required to perform the following:

becom

perform visual inspection of sucker rod
pump system ground equipment paying
special attention to protective grounding;

check and, if necessary, tighten bolted
connections of conductive parts;

the recommended diagram of connection
of VSD to the ground-based equipment is
given in the Appendix D.

2.3.4.2  Preparation of VSD before the first

start on the well:
download factory set points;

correct values of preset parameters
according to the current procedure, Motor
nameplate data, and values of actual VSD
parameters;

clear the history and operation time
counters;

check performance of ground equipment in
idle mode (check actual parameters and
operation of protection functions);

switch VSD On, set the manual mode of
Motor control;

check values of linear voltages and
insulation resistance on the indicator;

press START. The electric motor shall
start. Check values of phase currents and
average current, currents unbalance,
loading, Cos ¢. When the Motor is
switched On for the first time, check
accuracy of measuring actual parameters
and, if necessary, make correction;

configure the preset time of Motor
automatic start at voltage supply
according to the self-start time settings
chart for this power supply line.

2.3.4.3  After the Sucker rod pump system
es running steady, perform the following, if

necessary:

— select the optimal Motor supply voltage
and set protections against overloading
and underloading;

— correct the ACCELERATION TIME and the
SET FREQUENCY preset parameters of
the frequency converter;

— after decrease of voltage, the current

KOHTaKTHbIX COEAMHEHWI TMaBHOW Lenu.

BHUMAHMUE! NP MOHTAXE CTAHLINNA
YMNPABJEHNA NMPOBEPLTE NMPABUJIbHOCTb
MOOKIMIOYEHUA TPEXPA3HOIO NMNTAHNA 3808,
50y K BBOAHbIM KNEMMAM W HAIPY3KE.

2.3.4 PernameHT paboThbl CO CTaHUMEN ynpaBrieHns
(pekomeHayeMbIi)

2.3.4.1 Nepep 3anyckom YLIIMH Heobxoaumo
BbINOMHUTL crneayoLee:

NPOV3BECTN BHELLHWI OCMOTP Ha3eMHOIO
anekTpoobopynosaHusa YLUIMH, npu atom
ocoboe BHMMaHue obpaTnTb Ha Hann4yne
3aLUMTHOrO 3a3eMneHus;

NpoBepUTbL 1 NpY He0BX0AMMOCTU NPOU3BECTU
NPOTSHKKY GONTOBbLIX COEANHEHUI
TOKOBeAYLUMX YacTel;

pekomeHayemas cxema coeaunHeHus CY c
Ha3eMHbIM 000pyOBaHMEM NpPUBEAEHA B
npunoxexuu I.

2.3.4.2 MNogrotoeka CY nepen nepBbIM 3anyckom Ha
CKBaXXUHE:

3arpy3nTb 3aBOACKME YCTaBKU,

NMPOU3BECTN KOPPEKLIMIO 3HAYEHUI YCTaBOK
COrnacHoO OeNCTBYOLLEMY pErmaMeHTy U
nacrnopTHbIM AaHHbIM Ha O[, a Takke
PYKOBOACTBYSICb 3HAa4YEHUSIMM TEKYLLMX
napameTpoB CY;

MPOU3BECTN OUYUCTKY UCTOPUM U CHETUNKOB
HapaboTKu;

npoBepuTb paboToCNOCOBGHOCTL HA3EMHOTO
06opynoBaHMsl B XONIOCTOM pexume
(npoBepka TeKyLUMX NapameTpoB n
cpabaTbiBaHME 3amT);

BkNoUNTL CY, YCTAHOBUTB PYYHON PEXUM
ynpaBneHns anekTpoasuratenem;

NPOKOHTPONMPOBaTb MO UHAMKATOPY 3Ha4YeHNs
NVHENHBIX HANPSXXEHWUIN 1 CONPOTUBNEHUS
nsonsaumm;

HaxaTb kHonky [MYCK. Snektpogsuratens
OOMXKeH BKMo4nTbeS. [pokoHTponupoBaTh
3Ha4YeHus hasHbIX TOKOB 1 CPedHEero Toka,
ancbanaHca TokoB, 3arpy3sku, Cos @.
Mpunepeom BkNtoYeHUn I BbINOAHNUTL
NPOBEPKY TOYHOCTU U3MEPEHUS TEKYLLIUX
napameTpoB, NPy HEOBXOANMOCTU NPOBECTH
KOppeKuuio;

BbICTaBUTb YCTABKY BPEMEHM
ABTOMAaTMYECKOTO BKITHOYEHUS
aneKkTpoABuraTens npu nogaye HarnpsikeHus B
COOTBETCTBUM C KapTOW YCTABOK BPEMEHM
camo3sarnycka Ha AaHHoOM duaepe.

2.3.4.3 Nocne BoiBoga YLWIH Ha ycTaHoBUBLUMIACA
pPeXnM Npu HeOOXOAMMOCTM NPON3BECTU:
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value is usually reduced or remains
unchanged;

2.4 Additional operation modes
2.4.1 The mode of programmed frequency change

The mode of programmed frequency change is
required to bring the well on to stable production. In
this mode frequency is evenly changed at a preset
rate.

The mode of programmed frequency change is
activated when the PROGRAMMED FREQUENCY
CHANGE parameter in the TECHNOLOGICAL
SETTINGS menu is preset to the ONE-TIME or
CONTINUOUS condition.

In the mode of programmed frequency change, the
frequency is changed from the preset value Finit of
the INITIAL FREQUENCY parameter to the preset
value Final Of the FINAL FREQUENCY parameter,
the change rate is configured by the CHANGE RATE
preset parameter with the increment of 0.01 Hz/h.

If you preset the ONE-TIME value to the PROGRAM
FREQUENCY CHANGE parameter, the mode of
smooth frequency change will be active until the Final
Frequency value is reached or until the Motor is
stopped, i.e. after any stop of the Motor during
operation in this mode (manual, automatic, remote or
emergency stop) when the Motor starts again, the
mode of smooth frequency change will be OFF.

If you preset the CONTINUOUS value to the
PROGRAM FREQUENCY CHANGE parameter, the
mode of smooth frequency change will be active until
the FINAL FREQUENCY value is reached or until this
mode is switched Off (by setting the OFF value to the
PROGRAMMED FREQUENCY CHANGE parameter),
i.e. after any stop of the Motor during operation in this
mode (manual, automatic, remote or emergency stop),
when the Motor starts again (manually, automatically
or remotely), the mode of smooth frequency change
will automatically restart.

2.5 Smart control modes

251 The smart modes enable to put the
production automation to a new level. The main task
of the smart modes is to increase the amount of
produced fluid due to reduction of idle time, increase
of pump volumetric efficiency, preventive measures,
increase of sucker rod pump time before failure and
reduction of influence of the human factor.

252
pump
This algorithm is used to automatically maintain the
preset volumetric efficiency. The algorithm enables
to maintain the set pump volumetric efficiency in the
mode of PID-regulation by changing frequency of the
Motor. During running in this mode, all the algorithms
of avoiding emergency situations remain active

Maintaining volumetric efficiency of the

YACTOTAN;

— nocne CHWXeHUA HanpsaXXeHua BenndnHa TokKa,
KakK npaBuno, ymeHbLllaeTca unn He
N3MeHAETCA,

2.4 flononHuTernbHble PeXUMbI paboTbl
2.4.1 Pexnm nporpamMmmMHOro U3MeHeHUs 4acToTbl

Pexum nporpaMMHOro USMeHeHuna 4actoTbl HeobOxoamm
npu BblBOAE CKBaXXWHbI HA PEXUM. B atom pexunve
M3MeHeHne 4acTtoTbl NpoucxognT paBHOMEPHO C
3adaHHbIM TEMMOM.

Pexvm nporpaMMHOro n3mMeHeHuUs YacToTbl
BKJ1H04AETCS YCTaHOBKOWM YCTaBKU
«MPOrP.MSMEHEHVE YACTOTbI» meHio
«TEXHONOIMMYECKUE HACTPOWKW» B cocTosiHme
«OOHOKP.» unn «MOCTOAH.».

B pexxume nporpaMMHOro U3MeHeHWsi 4acToThbl
NPOU3BOANTCS U3MEHEHME YaCTOThbl OT 3HAYEHWS,
3apaHHoro yctaekon « HAYANIBHAA YACTOTA» FHAY
00 3HaveHus, 3agaHHoro yctaskon « KOHEYHAA
YACTOTA» FKOHEM, ckopocTb n3ameHeHust 3agaércs
yctaBko « CKOPOCTb USMEHEHUA» ¢
auckpeTtHocTbio 0,01 u/uac.

Mpu 3agaHum yctaske «NMPOrPAMMHOE
M3MEHEHWE YACTOTbI» 3HaueHnst « OOHOKP.»
pexum NnaBHOro u3MeHeHust bynet paboTatb 4O
MOMEHTa AOCTMXEHNS YacToTbl «KoHevHast YyacToTay,
Unn 0o MOMeHTa ocTaHoBa J[1, T.e. nocne ntoboro
octaHoBa 3[] BoBpems paboTbl pexuma (py4Horo,
aBToMaTn4yeckoro, yganeHHoro, aBapI/IIZHOFO
OCTaHOBOB) Mpu nocneayowem 3anycke 3L, pexum
NNaBHOIMO M3MEHeHUd 4acToThbl 6y,qu HaxoguTbCHA B
coctosiHm «OTKJ».

Mpu 3apgaHum yctaeke «[MPOTPAMMHOE 12.96
Tf3USMEHEHUE YACTOTbI» 3HayeHus
«MOCTOAH.» pexxum nnaBHOro nsmMeHeHnst dyget
paboTtaTb 4O MOMEHTa AOCTWKEHNS YaCTOThI
«KOHEYHAA YACTOTAY», unu oo oTKAYeHUs
pexuma (3agaHvnem yctaske «[MPOrPAMMHOE
MBMEHEHWE YACTOTbI» 3HaueHus «OTKI») T.€.
nocne ntoboro octaHoBa O[] BO BpeMsi paboThl pexuma
(py4HOro, aBTOMaTU4ECKOro, yaaneHHoro, aBapumnHoro
OCTaHOBOB) Npu NMtob6om nocneaytolem 3anycke 9
(py4HOM, aBTOMATUYECKOM MIN yAANEHHOM) PEXNM
NNaBHOrO M3MEHEeHWs YacToTbl ByaeT aBToMaTuyecku
3anyckaTbCsl BHOBb.

2.5 UHTennekTyanbHble peXUMbl yrnpaBrneHus

2.5.1 NHTennekTyanbHbIEe PEXUMbI MO3BOMAIOT
nepeBecTV aBToMaTusaumio 4obbl4n Ha HOBbIV
ypoBeHb. MaBHas 3agaya UHTENNeKTyanbHbIX
PEeXNMOB yBeNuyeHne konmyecTsa AobbiBaemon
XMOKOCTU 3a CHET YMEHbLLEHNS NPOCTOEB, YBENMUYEHNS
KoapduumeHTa 3anonHeHusa Hacoca,
nNpoduNakTUYeckux 4encTBumn, yBenmuieHns
MeXpeMoHTHoro nepuoga LUMH un cHxeHna BnnsHuA
YenoBeYveckoro gakropa.

2.5.2 MNopaepxaHne koadduuneHTa 3anonHeHns
Hacoca.

[aHHbI anropuT™ npeaHasHayeH ons
aBTOMaTM4ECKOro noaaepKaHusa 3agaHHoro
KoadpurumeHTa 3anonHeHns. AnNroputm no3sonseT
noaaepXuBath 3a4aHHbIN KOAPULMEHT 3anonHeHns
Hacoca B pexume MNO-perynupoBaHnsi M3MeHsis
yacTtoty O[1. Bo Bpemsi paboThl pexxuma Takke
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enabling to reduce possible equipment failures.

The volumetric efficiency may be calculated based
on a wattmeter diagram or read from the
dynamograph (if used).

The mode of PID-regulation (with maintaining the
preset technological parameter)

The operating principle of the system is based on
comparing the actual value of a maintained
parameter and the preset value. Based on these
delta values (the error) the system generates a
control signal to change the output VSD frequency
so as to decrease the difference and finally make it
equal to zero.

The output frequency control signal is determined by
deviation of the maintained parameter from the
preset value and by a combination of three factors -
proportional, integral and differential.

The REGULATOR DEPENDENCE preset parameter
specifies direction of output frequency change in
case of deviation of the parameter from the value
preset in SUBPARAMETER VALUE parameter:
either direct or reverse. With the direct dependence,
increase of the parameter vs the preset value will
cause increase of the frequency and decrease of the
parameter vs the preset value will cause reduction of
the frequency. With the reverse dependence,
increase of the parameter vs the preset value will
cause reduction of the frequency, and decrease of
the parameter vs the preset value — increase of the
frequency. For maintaining pressure at the pump
intake, it is required to set the direct dependence.

The PROPOR. COMP. OF REG preset parameter is
the value of the proportional component of control
signal regulation. The larger the value, the larger the
frequency change at VSD output will be in case of
deviation of the maintained parameter vs the preset
value, and therefore the higher the change rate of
the actual parameter will be. Too high proportional
component may lead to over-re-regulation and
generation of fluctuations of the actual parameter
near the preset value.

The INTEGR. COMP. OF REG. preset parameter
determines the value of the integral component of
signal regulation. This value contributes to nulling the
average value of deviation of the actual parameter
from the preset value and determines the rate (time)
of system response to the change of the maintained
parameter. The larger the value of the integral
component, the quicker the deviation of the
maintained parameter tends to zero and the less
sensitive the system becomes to the deviation of the
maintained parameter from the set value. Too large
value of the integral component may also cause
over-regulation and generation of fluctuations of the
actual parameter near the set value.

The DIFFER. COMP. OF REG. preset parameter
sets the value of the differential component of control
signal regulation. This value influences on the
change of the output frequency depending on the
change rate of the maintained parameter. The
quicker the parameter changes, the larger the values
of proportional and the integral components must be
and the higher shall be the probability of over-
regulation in the system. The differential component
enables to obtain a stable damping of the
fluctuations of the maintained parameter. Too small
value of the differential component causes over-

paboTaloT BCe anropuTMbl yxoZa OT aBapUiHbIX
CUTYyaLMiA, YTO NO3BOMSIET YMEHbLUUTL BEPOSATHbIE
oTkasbl 06opyaoBaHUs.

KoathduumeHT 3anonHeHnsa MoXeT paccunTbiBaTbCs Ha
OCHOBE BaTTMETPOrpammbl UMK CHATLIBATLCH C
AuHamorpadpa (Npu Hanu4um).

Pexxum MNMA-peaynuposaHus (¢ noddepxaHuem
3a0aHHO20 MexHO/102u4ecKoeo napamempa)

MpuHLMN AENCTBUS CUCTEMbI OCHOBAH Ha CPaBHEHWU
TEKyLLEero 3Ha4yeH1s nogaepxnsaemoro napameTpa c
3agaHHbIM 3HavYeHneM. Ha ocHoBe pasHOCTU 3TUX
3HaveHun (oLwmnbKN) cmcTemon BoipabaTbiBaeTca
CUrHan ynpasreHusi, U3MEHSIIOLLMIA BbIXOAHYIO YacToTy
CY Taknm 06pasom, 4TOObl YMEHBLUNTL pa3HULy U, B
KOHEYHOM cyeTe, CBECTU €€ K Hyr.

CvirHan ynpasneHust BbIXOAHOW YacToTon
onpenensieTcs BENMYMHON OTKNOHEHUS
NnoAAepXMBaemMoro napameTpa oT 3a4aHHOro 3Ha4YeHUs
N COBOKYMHOCTbBIO Tpex KoahdnLMeHToB —
NMPOMOPLMOHanbHON, MHTErpanbHON U
anddepeHLnanbHON.

YcraBka «3ABVC.PENYNATOPA» 3agaet
HanpasneHne N3MeHeHns BbIXOGHON YacTOThl Npu
OTKITOHEHWM NapameTpa OT 3aJaHHOIO 3HaYeHUs,
ycTaHoBneHHoro B yctaBke «3HAYEHUE
MOAO.MAPAMETPA»: npsimyto nnu obpatHyto. MNpwn
NpsIMOV 3aBUCMMOCTU yBENWYEHUE NapameTpa no
CpaBHEHMIO C 3a4aHHbIM 3HaYeHVeM NpuBeaeT K
YBENNYEHUIO YaCTOThl, YMEHbLUEHNE — K YMEHbLLEHWIO.
Mpu o6paTHOM 3aBUCUMOCTU — YBENUYEHUE NapameTpa
MO CPaBHEHUIO C 3a4aHHbLIM 3HaYeHMeM npuBeaeT K
YMEHBLLEHWIO YacTOTbl, YMEHbLUEHNE — K YBENUYEHMIO.
Mpu nogaepxaHun AaBNeHUst Ha NpMeme Hacoca
Heo6X0AMMO ycTaHaBnMBaTb NPAMY 3aBUCUMOCTb.

Ycraeka «MPOMOPL.COCTAB.PEIY]l.» aBnsetcs
BENUYMHOM NPONOPLNOHANbHOM COCTaBNAOLLEN
perynupoBaHusi curHana ynpaenexusi. Yem Gonblue
3Ta BenuyuHa, Tem bornblile N3amMeHeHne 4acToTbl Ha
Bbixoge CY npu OTKNOHEeHUW noaaepXnBaemoro
napamMmeTpa OT YCTaHOBMEHHOr0 3HaYEeHNs U,
cnepoBaTenbHO, BbIlE CKOPOCTb U3MEHEHUS TEKYLLIEro
3HavyeHusa napameTtpa. Cnvwkom GonbLuas BennynHa
NpPONOpLIMOHANBLHON COCTABMSAIOLLEN MOXET NPUBECTU K
nepeperynnpoBaHnio U BO3HUKHOBEHUIO korebaHui
TEKyLLEero napameTpa OKOJO 3aJaHHOIO 3HaYEHUS.

YcraBka «MHTEIP.COCTAB.PEIYJl.» 3apaet
BEITMYMHY MHTErpanbHOW CoCTaBnsoLen
perynupoBaHusa curHana. 9ta BennynHa cnocobcteyeT
CBEAEHUIO K HYMIo yCpeaHEeHHOro 3HavyeHust
OTKIIOHEHWS TEKyLLIero napameTpa OT 3a4aHHoro, U
onpegensieT CKopocTb (BPeMsl) peakummn cucTemMbl Ha
n3MeHeHue NoaaepxvBaemMoro napameTpa. Yem Bbiwe
3HaYeHue MHTerpanbHOW CocTaBnsoLen, TeM GeicTpee
CTPEMUTCSH K HYMIO OTKIIOHEHWE NOAAEPKUBAEMOrO
napameTpa OT 3a4aHHOrO 3HAYeHUs, U TEM MeHee
YyBCTBUTENbHOW CTAHOBUTCS CUCTEMA K OTKITOHEHMIO
nopaepXvBaeMoro napameTpa OT 3a4aHHOro
3HaveHus. Crnvwkom 6onbLuas BenmunHa
WHTerpanbHON COCTaBNAIOLLEN TaKKe MOXET NPUBECTU
K nepeperynnpoBaHuio (BbIopocy) U BOZHUKHOBEHMIO
kornebaHui TekyLlero napaMeTpa OKoo 3a4aHHOro
3HaYeHus.

Ycraeka «JUOOEP.COCTAB.PEIYIl.» 3apnaet
BeNMUUHY anddepeHLnansHON CocTaBnsoLLen
perynMpoBaHus curHana ynpaeneHus. 9ta BenuynHa
BMUSIET Ha U3MEHEHWe BbIXOAHOW 4acToTbl B
3aBUCKMMOCTU OT CKOPOCTU M3MEHEHMNS
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regulation at ramp changes of the maintained
parameter, too high value causes the increase of the
system response time.

The REG. PERIOD preset parameter sets the
resolution at which the regulator compares the actual
value of the maintained parameter and the preset
value and corrects the VSD output frequency. If
information on the maintained parameter comes to
the regulator at intervals, then the INTEGR. COMP.
OF REG. parameter must be preset to a value not
less than this interval.

To activate this operation mode, select the type of
the maintained parameter (the VALUE OF SUP.
PARAM. parameter) in the FREQUENCY
CONVERTER SETTINGS menu. Then set the value
of the maintained parameter that will be
automatically maintained and configure all the
remaining preset parameters of the regulation group
in the variable frequency drive setting menu.

In case of any risk of tripping due to overloading,
VSD tries to decrease the output current by reducing
the output frequency but not to the value less than
the minimum allowable frequency sulfficient to cool
the Motor.

2.5.3 Operating at low mains voltage (avoiding
failure at low mains voltage)

The operation mode at low mains voltage is
characterized by the possibility to supply the voltage
sufficient for Motor operation even if the input voltage
level is reduced, which is ensured by PWM control
(solely by the frequency converter) or by changing
the frequency converter output frequency.

In this mode, when the input voltage is reduced to
the level below 0.9*Unom (the “NOMINAL OUTPUT
VOLTAGE preset parameter), the system begins
limiting the maximum output frequency according to
a specific algorithm.

2.5.4  Limiting current of the Motor (avoiding Motor
failure due to overloading)

The current limiting mode ensures non-stop
operation of the Motor in case of any short-time
current overdrive.

In this mode, when operating current of the Motor
reaches or exceeds the “Motor Overload Set Point”
preset parameter, the system reduces the frequency
converter output frequency to make the value of
Motor operating current less than the preset overload
limit but close to the preset value. When the current
returns to the allowable range, the frequency returns
to a specified value. The current limiting mode may
be activated with the VSD terminal keyboard by
setting the ON value to the Current Limiting Mode
parameter of the TECHNOLOGICAL SETTINGS

group.

255 Avoiding pump starvation by gas

nogaepXXueaemMmoro napameTpa.

YeM ObICTpee n3meHsieTcs napameTp, Tem 6onblue
OOMXHbI BbITb 3HAaYEHNS NPONOPLIMOHANLHON U
WHTErpansHOWM COCTaBnsoLLEN, TEM BblLLE BEPOSTHOCTb
BO3HUKHOBEHUSA NepeperynmpoBaHus B cucteme.
IOnddepeHumnanbHasa cocTaBnsoLas nossonset
[obUTbCA YyCTONYMBOTO 3aTyxaHus (AemMndupoBaHnst)
konebaHun nogaepxxunsaemoro napameTtpa. Crnvwkom
Marnoe 3HauyeHne auddepeHumanbHon cocTaBnsoLemn
NPMBOAMT K BbIOPOCY Mpu Cka4ykoobpa3HOM U3MEHEHUN
noaaepXMBaeMoro napameTpa, CrmwKoM bornbLuoe — K
YyBENMYEHUIO BPEMEHN PeakLmm CUCTEMBbI.

YcrtaBka «[MEPUNO[L PEINYJ.» 3agaeT ANCKPETHOCTb, C
KOTOPOW perynsitop Npou3BoauT CPaBHEHNE TEKYLLErO
3Ha4YeHUs NoaAepXMBaeMoro napameTpa ¢ 3agaHHbIM
3Ha4YeHUeM 1 KOppeKTUpyeT BbIXodHYHo YacToTy CY.
Ecnu nHcpopmauusa o nogaepxmeaemMom napameTtpe
nocTynaeT B perynatop AMCKPETHO C HEKOTOPbIM
nepuogom, To yctaeky « MHTEMP.COCTAB.PEIY/1.»
cnepnyeT 3ajaBaTb HE MEHbLLE 3TOro nepuoaa.

[lng akTMBMPOBaHUS AA@HHOTO pexuma paboTbl
HeobxoaMmMo BbIOpaTh TUMN NOAAEPXKNMBAEMOTO
napameTtpa (ycrtaska «3HAYEHUWE MNOLA.NMAPAM.») B
meHtio «HACTPOWKW MY». Janee HeoBGxoamnmo 3adatb
3HayeHue BbIGpaHHOro napameTpa, KoTopoe oyaeT
noadepXmBaTbCs aBTOMaTUYECKU, U BCE OCTalbHble
YCTaBKW rpynmbl perynMpoBaHns MEHIO HACTPOEK
4YacTOTHOro NpmMBoaa.

Mpu BO3HUKHOBEHMU pUCKa OTKIKOYEHMS MO 3aLLMTe OT
neperpy3a CY nblTaeTcs YMEHbLUUTb BbIXOAHOW TOK
NYyTEM CHWXEHWS BbIXOAHOW 4acTOThl, HO HE HUXe
MUHUMAnNbHO JOMYCTUMOW ANS JOCTAaTOYHOro
oxnaxaeHus 9[.

2.5.3 Pexvm paboTbl Npu MOHKEHHOM Hamnps>KeHUN
ceTu (yxoa OT aBapuu NOHUXKEHHOIO HAMNPSHKEHUS CETL)

Pexvm paboTbl Mpy NOHWKEHHOM HaNPsSXXeHNU ceTu
XapakTepu3yeTcs BO3MOXHOCTbIO OCYLLECTBNATb
nogavy Ha 3[ 4OCTAaTOYHOro Anis paboTbl HANPSHKEHNS
Oaxe NPU CHUKEHWUN YPOBHSI BXOLHOIO HaNpPsiKeHus,
yTo obecneunBaetcs ynpasnexHuem LUMM
(ocywecTBnsieTcst cobcTBEHHBIMM cpeacTBamu MY)
nubo nameHeHneMm BbiXoaHOM YacToThbl Y.

B 3aTOM pexvme npu CHUKEHUN BXOAHOTO HanpsKeHns
0o ypoBHa Hwke 0,9*UHOM (yctaBka
«HOMWHAJTbHOE BbIX.HATMPAXEHWE»)
NPOV3BOANTCS OrpaHN4YeHne MaKCMMarnbHOW BbIXOAHOW
YacToTbl MO ONpeaAeneHHOMY anropuTMy.

2.5.4 Pexum orpaHudeHus Toka [ (yxoa ot aBapum
neperpysa 3[)

PexuM orpaHuyeHus Toka obecrneuvsaet
6e3ocTaHoBOYHYI0 paboTy 3L Npyu BO3HUKHOBEHWM
KpaTKOBPEMEHHOM Neperpy3ku no Toky.

B 3TOM pexvme npu AOCTUXKEHUM UMW NPEBLILLEHNN
ypoBHeM pabouyero Toka J[] 3Ha4YeHUs1 ycTaBku
neperpy3sa "lNeperpy3 3[ yct." nponssoanTcs
CHWXeHWe BbIXxogHoW YacToTbl 1Y, 4ToObI 3Ha4YeHne
pabouyero Toka O[] cTano MeHbLUe yCTaBKu Neperpysa,
HO 6nm3kum K yctaeke. [pu Bo3BpaTte Toka B
JonycTuMbIe Npeaenbl MPOUCXOAMT BO3BPAT YacToThbl K
3a[jlaHHOMY 3Ha4YeHUl0. Pexnm orpaHMyeHmns Toka
MOXHO aKTUBMPOBaTb C KnaBuaTypbl TepMmuHana CY,
3a4aB ycTaBke «Pexum orpaHnyeHust Tokay rpynnbl
yctaBok « TEXHONOIMYECKUE HACTPOWVKU»
3HayeHune «BKIl.».

2.5.5 Pexum yxoga oT cpbiBa nogayu no rasy
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This mode enables to keep on operation when the
pump volumetric efficiency reduces below the critical
value.

In this mode, VSD reduces the number of pumpings
to the minimal possible one and operates at this
frequency during a specified time. If within this time
the volumetric efficiency increases, then the number
of pumpings is restored, otherwise the system stops
with a message: “Pump Starvation by Gas”.

256 Avoiding emulsion formation

This mode enables to detect emulsion formation in
the pump by based on specific indicative changes of
the load on the rod.

In this mode, VSD reduces the number of pumpings
to the minimal possible one and operates at this
frequency during a specified time. If within this time
the indicative changes of the load on the rod
disappear, then the number of the pumpings
restores; otherwise the system stops with a
message: “Stop! Emulsion”.

2.6 The operation with the “AVTON 334-30”
dynamograph
The dynamograph is designed to control equipment
of sucker rod pump units as part of the system of
monitoring and automation of technological
processes.

Figure 2.1 shows
dynamograph.

the outside view of the

[aHHbIN pexuvm no3BonsieT npogomkaTte paboTy npu
CHWXeHUW KoaddurLmMeHTa 3anonHeHNs Hacoca Huxe
KPUTUYECKON YCTaBKM.

B atom pexunme CY CHMXaeT YMCcno KaykoB A0
MUHUMAanNbHO BO3MOXHOro 1 paboTaeTt Ha AaHHON
yacToTe 3agaHHoe BpeMs. Ecnu B TeueHue 3agaHHoro
BpeMeHU Ko3(hULMEHT HaNoNHEHM BO3pacTaeT, TO
UYMCIIO Ka4YKOB BOCCTaHaBMMBAETCS, MHAYe Nponcxoaut
ocTtaHoB «CpbIB mogauu no rasy».

2.5.6 PexvM yxoaa oT o6pa3oBaHns aMyrnbCcum

[aHHbIN pexxuM no3sonseT AMarHoCTMpoBaTb
obpasoBaHne amMyrnbCUM B HACOCE MO XapaKTepHbIM
N3MEHEHUSM Harpy3ku Ha LUTaHry.

B atom pexunme CY CHMXaeT YMcno KaykoB OO
MUHUMAanNbHO BO3MOXHOro 1 paboTaeTt Ha AaHHON
yacToTe 3agaHHoe BpeMsi. Ecnu B TeueHne 3agaHHoOro
BPEMEHMN XapaKTepHbIE UBMEHEHUS HArpy3KkU Ha LUTaHry
nponagatoT, TO YMCIO Ka4KOB BOCCTaHaBNMBaETCS,
nHa4e npoucxoamT octaHoB «Cton! AMynbcusi».

2.6 PaboTta ¢ guHamorpacom «ABTOH 334-30»

IuHamorpad npegHasHaveH Anst KOHTPons
060opya0oBaHUS LITAHIOBbLIX MMYyBUHHOHACOCHBIX
YCTaHOBOK B COCTaBE CUCTEM TENEMETPUA U
aBTOMaTM3aLUnN TEXHONOMMYECKNX NPOLECCOB.

BHewHui BuA aMHamorpada npeacTaBneH Ha pUcyHKe
2.1.

Figure 2.1 — Outside view of the dynamograph

PucyHok 2.1 - BHewHuii Bug guHamorpada

The dynamograph is designed so as it may be
installed almost on any yoke suspension.

The procedure of installation and configuring of the
dynamograph is described in the operation manual
of the dynamograph.

For a stable communication via the “bluetooth”
wireless channel, the VSD antenna should be
directed to the dynamograph.

To construct dynamograms, it is required to set the
well settings. Figure 2.2 shows the example of the
dynamogram.

KoHcTpykumsa aguHamorpacdha no3BonseT yCTaHOBUTL €ro
NPakTUYeCcKn Ha NobYyHo TpaBePCHY NOOBECKY.

Mopsagok yCTaHOBKM M HACTPOWKM AuHaMorpada
OMucaH B PyKOBOACTBE MO 3KCMyaTaumm
AuHamorpada.

[ns ctabunbHoM cBsA3u No 6ecnpoBoAHOMY KaHany

«bluetooth» aHTeHHy, pacnonoxeHHyto Ha CVY,
Heo6X0AMMO HanpaBuTb Ha AMHamorpad.

[nsa noctpoeHns aguHamorpamm Heob6XxoAuMO 3aaaThb
napameTpbl CkBaXWHbI. [pumep AMHamorpaMmel
npeacTaBneH Ha pUcyHke 2.2.
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Figure 2.2 — Example of the dynamogram
PucyHok 2.2 - MNpumep agnHamorpammbl

3 MAINTENANCE 3 TEXHUWYECKOE OBCITYXKUBAHUE

3.1 O6bwume ykasaHus

3.1.1 Bo Bpems akcnnyatauum CY Heobxogmmo BecTn
CUCTEMaTUYECKNI HAaA30p 3a COCTOSIHMEM BCEX
3MNEKTPUYECKUX annapaTos, MPUOOPOB U NX KOHTAKTHbIX

3.1 General guidelines

3.1.1 During VSD operation it is required to
supervise regularly the condition of all electric units,
devices and contact connections and avoid dusting,

pollution, overheating and scorching of contact COeQVHEHNI, He OOMYyCKas 3anbineHus], 3arpasHeHNns,
surfaces. neperpesa 1 06ropaHnsa KOHTaKTHbLIX MOBEPXHOCTEMN.
3.1.2  VSD must be inspected at least every 3 3.1.2 OcmoTp CY pomkeH Npou3BoanNTLCS HE pexe

months.

3.1.3  While performing works inside VSD, the
relevant safety measures must be taken according to
cl. 3.2 of this manual.

3.1.4  Preventive measures must be taken at least
every 6 months. During the preventive works the
following must be performed:

ofHoro pasa B 3 mecsua.

3.1.3 lNpwu npoBeaeHnn pabot BHYTpK CY Heobxoanmo
NPUHSATL COOTBETCTBYIOLLME Mepbl 6e3onacHoCTU
COrnacHo n.3.2 HacTosILLLEro PyKOBOACTBA.

3.1.4 YacrtoTa npoBeaeHust npocunakTtnyeckmnx pabor
— He pexe 1 pasa B 6 mecsues. [1py npoBegeHun
npodunakTnyecknx paboT Npou3BoanTb:

NPOBEPKY COCTOSIHUSI U MOATSHKKY O0NTOBbLIX
COeaMHEeHWI TOKOBeaYyLLMX YacTen. Touku ans
NPOTSKKM BONTOBLIX COEAMHEHNI YKa3aHbl B
npunoxexumn ;

check the condition and tighten screw
connections of conductive parts. The
points of screw (bolted) connections are
shown in the Appendix E;

NPOBEPKY LeMOCTHOCTU M OYUCTKY BCEX

check the integrity and clean all the U30NSLMOHHBIX AeTanem:;

insulation parts; .
3a4YNCTKY KOHTAKTHbIX MOBEPXHOCTEN, He

— clean contact surfaces having no MUMEIOLLMX ranbBaHOMOKPbLITUIA. KOHTaKTHbIE
electrochemical coating. The contact NOBEPXHOCTU, MMEtoLLNe ranbeaHn4eckme
surfaces with electrochemical coating MOKPbITUSA, NPOTUPAaTL GEH3MHOM 1 CMa3blBaTb

must be cleaned with petrol and grease CrnoeM TexXHU4YecKoro BasenuHa;

with technical petroleum jelly; NpOBEPKy TekyLMx napameTpos CY:;

NPOBEPKY COCTOSIHUS BEHTUNSTOPOB
NPUHYOUTENBHOIO OXnaxaeHus (BHUMaHue
0obpaTtntb Ha cBOGOAY BpaLLEHMSs, OTCYTCTBUE
HEeZoMNyCTMMbIX OCEBbIX U paanarnbHbIX
nodTOB, CTYKOB, OMEHNs);

check VSD actual parameters;

check the condition of the forced cooling
fans (pay attention to the rotational
freedom, the absence of unallowable axial

and radial plays, slaps and bounce); OYMCTKY XKarto3un 1 3aLUTHON CEeTKM U, Npu

HeobxoaMMocTH, OYUCTKY UNKN 3aMeHy

clean the deflector blades and the
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protective screen and, if necessary, clean
or replace the air filters of the ventilation
system;

—  check the condition and operation of door
hinges and locks (if necessary, lubricate
the friction parts with lubrication grease).

ATTENTION: FAILURE TO MEET THE
ABOVE MENTIONED REQUIREMENTS MAY
CAUSE FAULTS AND PREMATURE FAILURE OF
VSD.

Note - Any local colour change
(decoloration or dimming) of the power elements
of the circuitry, connectors, buses, clamps
indicates their overheating and aging.

3.1.5 After taking the preventive measures it is
required to check the performance of the main
protection functions.

3.1.6  Only technical personnel of at least Il
electrical safety qualification level may carry out the
maintenance.

3.1.7 The VSD design is repairable due to using
detachable connections of some units and modules
and if the doors are open and covers are removed
the design ensures free access to all the main units
and modules with the possibility to inspect and
tighten the detachable electric connections.

3.2 Safety precautions

3.2.1 All the works on mounting, dismounting, start-
up and regulation must be performed according to
the current “Safety Rules for Operation of
Customers’ Electrical Installations” and “Rules for
Operation of Customers’ Electrical Installations” and
also according to the current departmental
regulations.

3.2.2 While performing the works inside the station it
is required to:

— de-energize and disconnect the external
power supply cables;

— hang the warning signs.

ATTENTION! IF THE STATION IS SUPPLIED FROM A
380 V MAINS WITH THE SOLIDLY EARTHED
NEUTRAL, PAY SPECIAL ATTENTION TO
RELIABILITY OF THE CONNECTION OF THE
NEUTRAL AND THE STATION HOUSING.

3.3 Emergency actions

The procedure of handling emergencies at emergency
stops of the sucker rod pump system and at abnormal
operation modes is as follows:

3.2.3 At switch off by the frequency converter
overheat protection function

—  Check the condition of the ventilation
openings and the filters and clean

BO3AYLUHbIX (*)MﬂprOB CUCTEMbI BEHTUNALUN,

—  MNPOBEPKY COCTOSIHMSA U paboTbl ABEPHbIX
netesnb 1 3aMKOB (MpW HEOHXO0AMMOCTM
cMasaTb TpyLUMecs AeTanu KOHCUCTEHTHOM
CMa3Kon).

BHUAMAHMUE: HEBbINOJIHEHME
BbILLEMEPEYUCIIEHHBbIX TPEBOBAHUWA MOXET
NMPUBECTU K OTKA3AM U NPEXXOAEBPEMEHHOMY
BbIXOAY U3 CTPOA CY.

MpumeyaHne - JlokanbHOe W3MeHeHue LBeTa
(o6ecuBeuynBaHMe N NOTeMHeHUE)

CUNOBLIX 3M1EMEHTOB CXeMbl, COeAWHUTENbHbIX
NPOBOAHMUKOB, LWH, 3aXXMMOB CBUAETeNbLCTBYeT 06
UX neperpeee 1 CTapeHUU.

3.1.5 lNocne npoBeaeHus npodunakTuiecknx pador
Heo6XxoaMMOo NpoBepUTL PYHKLIMOHNPOBaHNE
OCHOBHbIX 3aLLMT.

3.1.6 K TexHu4eckomy ob6cnyxmBaHmo ONyckaeTcst
TEXHUYECKUA NePCOHar, UMerLLmn
KBanuuKaLMOHHYH rpynmny no TexHuke 6e3onacHocTy
He Huxe llI.

3.1.7 KoHcTpykumnsa CY peMoHTONpuroaHa 3a cHeT
MCMONb30BaHMSA Pa3bEMHbIX COEAUHEHNI OTAENbHbIX
annapaToB 1 6nokoB 1 06ecneynBaeT Npu OTKPbITbIX
OBEpsAX U CHATbIX KpbILLKax CBOOOAHbIM AOCTYN KO BCEM
OCHOBHbIM annapartam 1 6riokam u3genusa ¢
BO3MOXHOCTbI PEBU3UN U 3aTSHKKN Pa3beMHbIX
3ANEKTPUYECKNX COEOQNHEHWN.

3.2 MepbI 6e3onacHocTh

3.2.1 PaboTbl N0 AEMOHTAXY, MOHTaXy, MyCKy 1
perynmpoBaHuio LOIMKHbI BbINOMHATLCA B COOTBETCTBUM
¢ gencreyowmumn «lMpaBunamm TeXHUKM 6e3onacHoCTu
npu aKcnnyaTaLnmn aNekTpoycTaHOBOK NoTpebuTteneny»
n «paBunamm TEXHUYECKON IKCMyaTaumm
3NeKTPOYyCTaHOBOK NoTpebuTteneny, a Takke
OEeNCTBYOLWUMN BEOOMCTBEHHBIMU UHCTPYKUNSIMU.

3.2.2 INpwu npoBeaeHny paboT BHYTPWU CTaHLIMK
Heobxoanmo:

—  00ecTounTb 1 OTCOEQUHUTDL BHELLHNE

noasoasine kabenu;

—  BbIBECUTb NpeaynpeauTenbHbIe NnakaThbl.
BHUMAHMUE! NPV MUTAHMUN CTAHUMW OT CETU
380 B C [MYXO 3A3EMJIEHHOW HEMTPATLIO
OBPATUTb OCOBOE BHUMAHVE HA
BbIMONHEHME HALIEXXHOWM CBA3W HYINEBOIO
MPOBOOA C KOPIMYCOM CTAHLUMN.

3.3 lencTBUA B aBapUMHbIX CUTyaLnUsAX

TexHonorus npoeeaeHns paboT Npy aBapUnHbIX
ocTtaHoBkax YLUIMH n HewTaTHbIX pexxumax paboThbl
cnepytoLLas:

3.3.1 Npwu oTKNOYEHUM 3awmTomn oT neperpesa MNY:

—  TpoBepuTb COCTOSIHNE BEHTUMSALMOHHBIX
OTBEPCTUI U (OUIbTPOB, NPU HEOBXOAMMOCTH
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them, if necessary.
— Reduce the PWM frequency.

3.2.4 At switch off by the overload protection function

—  Check the state and performance of the VSD
overload protection function.

—  Check the supply voltage by the phases at the
VSD output.

—  Check with a megaohmmeter for 1000 V: the
insulation resistance of the Motor stator
winding, the availability of the “star”
connection of the “Motor-Cable” system. If the
insulation resistance is over 0.5MQ, start the
unit. Measure the currents by phases at the
VSD output using tong testes. The voltage
and current phase imbalance must not
exceed 5%.

—  Check the sucker rod pump system operation
mode. It is possible that power supply
parameters or dynamic level have been
changed or watering has increased.

4 TRANSPORTATION

6.4 VSD in the transport package may be
transported by car vehicles and railroad transport in
open and closed wagons, by air in pressurized
compartments for any distance and at any speed.
The placement and fixing of the transport container
in the transport vehicles must secure its steady
position and prevent from movement during the
transportation.

6.5  The transportation conditions shall be as
follows:

— ambient temperature: from -60°C to
+50°C;
— relative humidity: up to 100 % @ +25°C;

— air pressure: from 84 to 106.7 kPa (630-
800 mm Hg).

6.6  While loading and the transportation, the
requirements of the warning signs on the package
must be observed.

5 STORAGE
5.1 The VSD storage conditions:
— ambient temperature: from -60°C to
+50°C;
— relative humidity: 100 % @ +25°C.
6 DISPOSAL

6.1  The copper buses and copper cables must be
transferred to the disposal service as copper
breakage.

6.2  The control station contains the following
precious and nonferrous materials”

— aluminium - at least 0.3 kg;

— copper - at least 3 kg.

6.3 Upon the expiration of the lifetime the control
station is not hazardous to life, human health or
environment.

OUNCTUTD.
—  Monwnautb yactoty WM.

3.3.2 Mpwu oTKNOYEHUN 3amTON OT neperpyskn 3.

—  [poBepuTb UCMPABHOCTL U
(oyHKUMOHUpOBaHMe 3awmTbl 3 CY.

—  [NpoBepuTb HanpsiXeHne NUTaHns no dasam
Ha Bbixoge CY.

— [NpoBeputb MmeraommeTpom Ha 1000 B:
conpoTMBneHne n3onsaumm obmMoTok ctatopa
O[], Hannuune «3Be3abl» cucTemnbl «3J30 —
kabenby. Ecnun conpoTnBnenne nsonsaunm He
meHee 0,5 MOm, npoBecTn 3anyck yCTaHOBKM.
M3mepuTb TOKM No ha3am TOKOBLIMU
Knewamm Ha Bbixoge CVY. MNepekoc a3 no
HanpsKEHUIO U TOKY He AOMKEH NpeBbIlaTh
5%.

— [MposepuTb pexunm paboTtbl YLUIMH. Bo3amoxHO
NU3MeHeHue napameTpoB Noaauu,
AVHaMUNYeCcKoro ypoBHsl, pOCT 0OBOAHEHHOCTH.

4 TPAHCINTOPTUPOBAHUE

4.1 CY B TpaHCNOPTHOW Tape MOXeT
TpaHCNOpPTUPOBaTLCA aBTOMOOUIbHBLIM U
)Kene3HoAO0POXHbIM TPAHCMOPTOM B OTKPbITbIX U1
3aKpbITbIX BaroHax Unu KOHTeHepax, aBuaLMoHHbIM
TPaHCMNOPTOM B repMeTU3NPOBaHHbIX OTCEKax Ha
noboe pacctosHue ¢ nbown ckopocTblo. PasmelleHne
N KpenneHue TpaHCNOPTHON Tapbl B TPAHCMOPTHbIX
cpefcTBax A0MmkHO obecneynBaTh ee yCToM4MBoe
MOMOXeHWE 1 He JonyckaTb NepemMeLLeHe BO BpeMsI
TPaHCNOPTUPOBAHUSI.

4.2 Ycnosust TpaHCNOPTMPOBAHUS:

- Temnepartypa okpyxatoLen cpeabl oT MMHyc 60°C oo
+50°C;

- OTHOCUTENbHas BriaXxHOCTb A0 100% npu
Temnepatype +25°C;

- atTmoccepHoe faeneHue ot 84 go 106,7 klMa (ot 630
0o 800 mm pT. CT.).

4.3 MNpw norpyske 1 TPaHCNOPTUPOBAHWUUN AOIMKHbI
BbIMONHATLCA TpeboBaHUS NnpegynpeauTenbHbIX
HaanMcen Ha ynakoBkKe.

5 XPAHEHUE

5.1 Ycnosus xpaHeHus CY:

- Temneparypa oKpyxatoLen cpegpl oT MMHyc 60°C oo
+50°C;

- OTHOcUTenbHast BnaxHocTb Ao 100 % npu
Temnepatype +25°C.

6 YTUITU3ALUA

6.1 MefHble LWWHbI U MeaHbIe NpoBoAa NepeaaTs B
YTUNU3ALMIO KaK NIOM Meau.

6.2 CTaHuus ynpaBneHus COAePXUT cregyroLime
JparoueHHble MmaTepuansl 1 LBETHbIE MeTansmbl:

- antoMnHUN — He meHee 0,3 kr;
- Meab — He MeHee 3 Kr.

6.3 CTaHuuMsa ynpaBneHus He NpeacTaBnsAeT onacHoCTb
ONS XWU3HK, 300POBbSA NIOAEN U OKpYyXKatoLLel cpeabl
nocre OKOHYaHUA Cpoka IKCMyaTauuu.
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7 MANUFACTURER’S WARRANTIES

7.1 The manufacturer warrants that VSD
corresponds to the requirements of the related
technical specification provided that the customer
observes the conditions of transportation, storage,
installation and operation.

7.2  The guaranteed storage life is 3 years from the
manufacture date.

7.3  The guaranteed service life is 2 years from the

commissioning date within the guaranteed storage life.

7 FTAPAHTUMN N3rOTOBUTENA

7.1 N3roToBuTENb rapaHTUpyeT cooTBeTcTBME CY
TpeboBaHUAM HaCTOSALLMX TEXHUYECKMX YCIOBUI NpU
cobnogeHnn notTpebuTenem ycrosuii
TPaHCMOPTUPOBAHUSI, XpPaHEHUs, MOHTaXa U
aKcnnyaTaumu.

7.2 MapaHTUIHBIA CPOK XpaHeHus — 3 roga co AHA
N3roToBMEHNS.

7.3 MapaHTUMHBINA CPOK 3KCMyaTauun — 2 roga co AHs
BBOJA B 3KCNIyaTauuto B Npegenax rapaHTMnHoro
Ccpoka XpaHeHusl.
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APPENDIX A NMPUNOXEHUE A
Structure of the menu and table of parameters CTpyKTypa MeHK 1 Tabnuua napameTpoB
of the IRZ-410 control station cTaHuuu ynpasneHus UP3-410

CURRENT PARAMETERS

TEKYLWE NA PAMET PhI
“CANCEL"
aOTM » l «F2s
________ e e
MAIN CURRENT PARAMETERS
OCHOBHBIE TEKYIUME NAPAMETH
The current mode The cause of start/ stop
1 Texy upd pexnm Mpwaa H3 AYCK3/0 CTAHOS
CURRENT PARAMETERS | Opzfalion Timer U DISBALANCE
mode
TEKYLLME NAPAMETPbI | DISBALANCE
@ sem U320 in
D SEM UDC in
© SEM  Uca in
¥ our Phase sequence
COS [ Motor loading
P act S total
Tigot  Ude
Uout: Type of start
SMART MODES PARAMETERS OF THE INPUT VOLTAGE MOTOR SET POINTS & PROTECTIONS
— TIARAMETEH YCTABKHA W SALMTS 30
MHTENNEKT YANBHSIE PEX MMl BX0NHOND HANPAXEHWA o
Max fl ite with DH it. 19 N
Max flowrate without DH monit. st Nominalnetwerk vatage WOTOR RATED VALUES
Maintaining the volumetric efficiency HIGH VOLTAGE BELTS BREAKAG
LOW VOLTAGE MOTOR CURRENTS DISBALANCE
VOLTAGES DISBALANCE CORRECTION FACTOR
VOLTAGES CORRECTION FACTOR ELECTRIC CONTACT PRESSURE GAUGE
DEFAULT VOLTAGE SETTING PHASE SEQUENCE

Door locking
Default Motor protections

TECHNOLOGICAL SETTINGS
TEXHONOTMMECKME AR COUNTERS FREQUENCY CONVERTER SETTINGS
HACTEORAKH CYETYMKM ANB
SOFTWARE OPERATION Reset AR counters Set frequency
Time of software operation Review counters Rotation direction
Software stop ©Overload AR Max frequency
Unbalance AR Min frequency
Other AR Acceleration rate
Braking rate
Dynamic braking mode

Nominal frequency
Nominal voltage
Motor rotor catching
PWM frequency
Motor type
Number of pole pairs in the Motor
UIF characteristic

RECORD BOOK
SAMUCHAR KHWK KA

Field no.

Cluster no.

Well no.

Motor nominal power
Sucker rod pump capacity
Sucker rod pump setting depth EXTRA SETTINGS
STATICTICS COUNTERS
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Figure A.1 —Structure of the IRZ-400 VSD menu
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Table A.2 — Table of IRZ-410 VSD parameters
Tabnuua A.2 - Tabnuua napameTpoB CY NP3-410

Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus Juana3oH Hacmpoek / 3asodckasi Tpum.
lMapamemp / eO0uHuya uUsMepeHusi .
HaseaHue Hacmpolika
SMART MODES / UHTENNEKTYANBbHbLIE PEXXUMbI
Auto Selection of auto adaptation OFF / MAX. FLOWRATE W/O | OTKI1. (OFF)
adaptation mode DH MONITORING SYSTEM /
mode MAX. FLOWRATE WITH DH
Buibop pexuma MONITORING SYSTEM /
Pexwum aBTO- aBToagantauunu CONTINUOUS BRINGING TO
apanraumm STABLE PRODUCTION /
ONE-TIME BRINGING TO
STABLE PRODUCTION
OTKI. OFF / MAKC. OEBUT
BE3 TMC / MAKC. JEBUT C
TMC / NOCTOAH.BHP /
OOHOKP. BHP
. L 1MUH ... 1092415MuH
Auto The time upon expiration of 24 4 (24 h)
adaptation which VSD automatically (1 min ... 1092 h 15 min)
period corrects the operating point to
determine the limits of pump
Mepwog starvation in order to increase
asroafantal | the flow rate
um
Bpewms, yepes kotopoe CVY aB-
TOMaTUYECKN KOPPEKTUPYET
pabouyto TouKy Ans
onpegenexHus rpaHnLbl cpbiBa
nogayu ¢ Lenbio yBeNMYeHus
nebuta
Avoiding Switch on of the mode of OTKI./ BKJT (OFF/ ON) BKI (ON)
overload automatic correction of the
output frequency to decrease
Yxop ot ne- the probability of Motor stop
perpysa due to overloading in case of
short-time increase of current
BkntoyeHune pexuma
aBTOMaTUYECKON KOppeKLum
BbIXOAHOW YacTOThbl ANsA
CHWDKEHWS BEPOSITHOCTU
oTkntoyeHust 3 no neperpysy
npu KpaTKOBPEMEHHbIX
NOBbILLEHUSIX TOKA
Avoiding Switch on of the mode of OTKN./ BKI (ON)
underload automatic avoiding the
underload failure by maintaining BKIT (OFF/ON)
Yxop OT He- the relative load (regarding the
Aorpysa output frequency)
BkntoyeHune pexuma
aBTOMaTUYeCcKoro yxoga ot
aBapuu Hegorpysa nyTém
noafaepXxaHuns OTHOCUTENbHOM
3arpy3sku (C y4ETOM BbIXOOHOM
4acToThbI)
Avoiding Switch on of the mode of | OTKJ./ OTKIN. (OFF)
frequency automatic correction of the
converter output frequency to avoid BKI1 (OFF/ON)

overheating

overheating of the frequency

converter in case of radiator
Yxon ot ne- clogging
perpesa M4
BkntoyeHune pexvma
aBTOMaTUYECKON KoppeKLumu
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus Juana3oH Hacmpoek / 3asodckasi Tpum.
lMapamemp / eOuHuya uUsMepeHusi N
HaseaHue Hacmpouka
BbIXOAHOM 4acToThl ans
ucknioveHus neperpesa MY npu
3acopeHun paguartopa
Initial The frequency at which bringing | 40.0 ... 60.0 'y 40.0
frequency of of the well to stable production
bringing to begins. (40.0...60.0 Hz)
stable .
production YacToTa, C KoTopou
Ha4yMHaeTCcs BblIBOA CKBAXWHbI
HavanbHas Ha pexum
yactota BHP
Final The frequency at which 40.0 ...60.0 'y 50.0
frequency of bringing of the well to stable
bringing to production ends. (40.0 ... 60.0 H)
stable .
production YacrtoTa, koTopon
3aKkaH4MBaEeTCs BbIBOA Ha
KoHeuHas pexum
yactota BHP
Rate of The preset parameter that | 0.01...50,00 lMy/y 0.20
change of determines the rate of frequency
bringing to change from the initial to the (0.01...50,00 Hz/h)
stable final value at bringing the well to
production stable production
CkopocTb YcTaBka, onpegensiowas temn
N3MeHeHus Habopa YacToTbl OT HayarnbHON
BHP 0O KOHEYHOW npu BbiBOAE Ha
peXum
Mode after The preset parameter that | Fset/MAX FLOWRATE W/O | OTKI. (OFF)
bringing to determines the algorithm of VSD | pH MONITORING SYSTEM /
stable operation after bringing the well | MAX FLOWRATE WITH DH
production to stable production MONITORING SYSTEM

Pexum nocne
BHP

YcTaBka, onpegensioLias
anroput™  PyHKLUMOHUPOBAHWS
CY nocne otpaboTku BbiBOAa
Ha pexum

F3AL / MAKC. IEBUT BE3
TMC / MAKC. JEBUT C TMC
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Parameter/ Function Setting range/ unit Factory setting Note
Description
OyHKYus Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eO0uHuya uUsMepeHusi .
Ha3seaHue Hacmpolka
Auto adaptation settings / Hacmpotiku asmoadanmauyuu
Change of The preset parameter that 1..50% 5%
the PID determines the value of
setting operating point offset for each
period of auto adaptation
Mam.ycTaBku
nma YcTaBka, 3apatoLas BenuinHy
cMeLLeHns paboyen Touku 3a
KaXxabl nepuog,
aBToagjanTauum
Current parameters of the frequency converter / Tekywue napamempsi 14
State of Frequency converter condition only reading
frequency
converter CocTtosiHne MY TOMbKO
yTeHune
Coct. M4
Fault code Frequency converter fault only reading
code (when a fault occurs)
Kog aBapuu TONbKO
Koa aBapwu N4 (Npun BO3HWK- yTeHune
HOBEHUN)
Set frequency | The set value of the frequency 40.0 ...60.0 'y 50.0
converter frequency, the
3apaHHas parameter preset in the (40.0 ... 60.0 Hz)
Jactora FREQUENCY CONVERTER
SETTINGS menu item
BapaHHas vactota N4, ycraBka
u3 pasgena «<HACTPOWNKMN
M4Y»
Fout Measured output frequency Il (Hz) only reading
of the frequency converter
TONbKO
M3mepeHHas YacToTa YyTeHune
BbIxogHas M4y
laver Measured average current A only reading
M3MepeHHbI cpegHui TOK TOMbKO
yTeHune
Preset value of | Maintained parameter only reading
the maintained | preset value
parameter TOMbKO
3HayeHne ycTaBku yTeHune
YcraBka nog. noaaepXXnBaeMoro
MapameTpa napameTpa
Value of the Value of the maintained. only reading
maintained. parameter
parameter TOMNbLKO
3HauyeHune yTeHue
3HaueHue noaaepXXnBaeMoro
noa. napa- napameTpa
meTpa

PARAMETERS OF INPUT VOLTAGE / MAPAMETPbI BXOAHOIO HANPAXEHWA

Network rated
voltage

HoOMWH. Hanpsix.

Input voltage of mains

BxopHoe HanpsxeHue nuTarLLen cetu

100 ... 500 B
(100 ... 500 V)

380
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyuUs Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eOuHuya UsMepeHusi .
HaseaHue Hacmpouka
cetn
U autostart time | Time of conditional start (voltage supply AR delay | O ... 60 MuH 1
time
ABTO3anyck rno ) (0 ... 60 min)
U Bpewms Bpems pasHospemeHHoro nycka (AlB no nogave
nuTaHns)
Overvoltage / lNosbiweHHOe HanpsxeHue
Overvoltage Setting of the high voltage protection mode OTKN/ BIIK / AlB (AR) UMAX
rotection
P 3agaHne pexnma 3almTbl OT BbICOKOTO AlB * (OFF/ LOCK/ AR*)
MoBbiL. HanpshkeHus
Hanpsk. 3aLy
Overvoltage The maximum allowable voltage value in 100 ... 125 % 110
protection set percentage of the nominal voltage
oint
P MakcrmManbHO AonycTUMOe 3HaYeHue
MoBbiLu. HanpspKeHWs B NPoLeHTax OT HOMUHAMLHOIO
Hanpsx. yct
Overvoltage Time of delay of Motor tripping 0..60c 5
time
Bpems 3agepxku oTknodeHus 3 npu (0...605s)
MoBbILL. cpabaTblBaHUN 3aLUMTbI
HanpsK. Bpemsi
Overvoltage Time of protection activation delay after VSD 0..60c 15
start time start
(0...605s)
MoBblLu. Bpems 3agepkn akTuBM3aLmm 3awuTbl nocne
Hanpsk. nyck. | nycka CY
Bpemsi
Undervoltage / lMoHuxeHHoe HanpsixeHue
Undervoltage Setting of the low voltage protection mode OTKJ1/ BJIK/ AlNB * AlB (AR) UMIN
rotection.
P 3apaHune pexuma 3almnTbl OT HU3KOro (OFF/ LOCK/ AR¥)
MoHwX. HanpspKeHns

Hanpsik. 3aLy
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Undervoltage The Minimum allowable voltage value in percentage of | 70 ... 100 % 85
protection set the nominal voltage
point MUHUMaRNBHO JOMYCTUMOE 3HAYEHUE HAMPSHKEHUS B
MoOHWX. HanpsK. | NpoueHTax OT HOMUHAMNBHOIO
ycT
Undervoltage Time of delay of Motor tripping 0..60c 5
protection time Bpemsi 3agepxku oTknoueHust 3] npu (0...605s)
MoHwX. Hanpsx. | cpabaTbiBaHWUM 3aLWUThI
Bpemsi
Undervoltage Time of delay of protection activation after VSD 0..60c 5
start time start 0..605s)
MoHwx. Hanpsx. | Bpems 3agepku akTMBM3aLMM 3almTel nocne
nycK. Bpems nycka CY
Operation at low | Setting the operation mode at reduced supply OTKN / BKIT (OFF/ ON) OTKI. (OFF)
voltage voltage
Pa6oTa npu 3agaHue pexnma paboTbl NPU CHMKEHUN
MOHMX.Hanp. HanpspKeHs NUTaHns
Voltages unbalance / JucbanaHc HanpsixeHul
Volt.unbal.prot. Setting of the voltage unbalance protection mode OTKI/ BJIK/ AlNB * AlB (AR) OnCB. U
Oucban. 3agaHue pexnma 3awmuTbl oT AncbanaHca (OFF/ LOCK/ AR%) U DISBAL.
Hanpsx. 3ay,. HanpsKeHun
Volt.unbal.set The maximum allowable unbalance value in percentage | 0.0 ... 20.0 % 5.0
point of the average voltage
Huncban. MakcrmanbHo gonyctumoe 3HadeHve gucbanaHca
Hanpsx. yct HanpsPKeHWn B NPOLIEHTax OT CPeAHEro HanpsikeHus
Volt.unbal.time Time of delay of Motor tripping 0..60c 5
Oucban. Bpems 3agepxkn oTknodeHns 3 npu (0...605s)
HanpsK. Bpems cpabaTbiBaHUM 3aLLUUTbI
Volt.unbal.start Time of delay of protection activation after VSD 0..60c 15
time start (0 ... 60 S)
Oucban. Bpems 3agepxku akTMBu3aLum 3aLmTbl nocne
Hanpsk.  myck. | mycka CY
Bpems
Voltage correction factor / KoagbgpuyueHm koppekyuu HanpspkeHul

Volt.correc.fac Voltage correction factor for the A phase 0.000 ... 9.999 1.000
tor Uab KoathpnLMEHT KoppeKLmMM HanpsxkeHus dasbl A
Koadhdp. «Kop-
peK. Hamnpsx.
Uab
Volt.correc.fac Voltage correction factor for the B phase 0.000 ... 9.999 1.000
tor Ubc KoathprLMEHT KoppeKLmM HanpsxkeHust paskl B
Koachdp. «kop-
pek. Hanpsix.
Volt.correc.facto | Voltage correction factor for the C phase 0.000 ... 9.999 1.000
rUca KoachpnLMeHT koppeKLmm Hanpsixenust daskl C
Koadhdp. Kop-
pex. Hanpsx.
Uca
Set volt. by The command of setting the default settings for the BKIN / OTKI (ON/ OFF) OTKIJ1. (OFF)
default? whole group of preset parameters “Input Volt.

YcraB.no ymor.
Hanp.?

Parameters”

KomaHga ycTaHOBKM 3aBOACKUX YCTaBOK Ansi BCEN
rpynnbl yctaBok «MapaMeTpbl BXOAH.HaNPsKeHNsI»

MOTOR SET POINTS AND PROTECTIONS / YCTABKWN 1 3ALLNTBI 3[4

Motor rated values / Homuranb 3

Motor idle current

Motor idle current

0.1... 1 Hom

15.0
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Tok XX 3 Tok xonocTtoro xoAa [ (0.1 ... I nom)
Motor rated Motor rated current (as specified in the Motor’s 0.0...100.0 A 60.0 IHOM
current nameplate) (Inom)
HomuHan. Tok HomuHanbHbI Tok O1 (13 nacnopta 3[)
an
Rated pow. Rated cos ¢ of the Motor (as specified in the 0.000 ... 1.000 0.850 Ccos
fact. of Motor Motor’s nameplate) Fu
HomuHan. ko- HomuHanbHbIn cos ¢ B[] (M3 nac- nopta 3[) (cos
3. moLy. 3,
. mows. A Fn)
Overload (Overload protection)/ lNepezpys 31
Motor overload Setting of the current overloading protection mode OTKN / BIK/ AlNB (AR)
prot. 3afaHue pexuMa 3aLmuTbl OT Neperpyaku o ToKy AlB *
Meperpys 371 (OFF/ LOCK/ AR*)
3aL.
Motor overload The Maximum allowable value of Motor operating 50 ... 150 % 110
set. point current in percentage of the Motor rated current
Meperpys 3 MakcrmanbHo AonycTuMoe 3HayeHve paboyero Toka
ycT O[1 B npoueHTax oT HOMUHaNbLHOro Toka 3
Motor overload Time of delay of Motor tripping (0...60)c 15
time Bpems 3agepxkn oTknoueHns O[] npu 0..60s
Meperpys 3 cpabaTbliBaHUM 3aLLUTBI
Bpemsi
Motor overload Time of delay of protection activation after VSD (0...60)c 5
start time start 0..60s
Meperp. 3 Bpems 3agepkkn akTuBM3aLmm 3awuTbl nocne
nycK.Bpems nycka CY
Motor overload AR delay time after tripping (5 ... 3000 muH) 60
AR delay Bpems sagepxkn AMNB nocne cpabaTbiBaHus 5 ... 3000 min
Meperp. 30 [aHHOW 3aLUnTbl
3aa.AlMNB
Motor overload The number of allowable ARs after tripping 0..3 3
AR quantity KonunuecTso ponyctumeix AMB nocne
Meperpy3 3 cpabaTbiBaHVA AaHHOW 3aluThbI
pa3 AlB
Overload The command of setting default settings for overload YES/ NO NO
protection protection
default set KomaHpa ycTaHOBKM 3aBOJCKUX YCTaBOK Ans
YcraBku no 3aWmMThl OT Neperpysa
ymony.3l1
Underload (Pump off control) / Hedoepys 3CI1
Motor underload | Setting of the current underload protection mode OTKN/BJIK/ AMNB * AlB (AR)
prot. 3afaHue pexnuMa 3alnThl OT HeOrPY3kU Mo (OFF/ LOCK/ AR*)
Heporpys 3 TOKY
3auy
Motor underload | The minimum allowable value of Motor operating 0...100 % 50
set point current in percentage of the Motor rated current
Heporpys 3] MuHuMansHoO fonycTumoe 3HaveHne paboyero Toka
ycT O[] B npoLeHTax OT HOMMHarbHOro Toka 3
Motor underload | Time of delay of Motor tripping 0...45¢ 15
time Bpems 3agepxkn oTknoueHust 3] nocne (0...455)
Heporpys 3] cpabaTblBaHUs 3aLWUThI
Bpemsi
Motor underload | Time of delay of protection activation after VSD 0...60c 5
start time start (0..60s)
Heporpys. 31 Bpems 3agepxkun akTMBusaLum 3aLimTbl nocne
nycK.Bpems nycka CY
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Motor underload | AR delay time after switching off due by this 5 ... 3000 mMuH 60
AR delay protection function (5 ... 3000 min)
Heporpys. 31 Bpems 3agepxkun AlNB nocne oTknYeHns no
3aa.AlB OAHHOW 3awuTe
Motor underload | The number of allowable ARs after operation of this 0..21 3
AR quantity protection function
Heporpys. 31 Konunyectso gonyctumblx AlNB nocne
pa3 AlB cpabaTbiBaHVs AaHHOW 3aluUThbI
Load dep. on Considering frequency while calculating the load BKIN / OTKI (ON/ OFF) OTKI. (OFF)
freq. YueT 4acToTbl NPy pacyeTe Harpysku
3aBuc. 3arp. oT
yacT.
Pump off control | The command of setting the default settings for OA/ HET (YES/NO) HET (NO)
default set underload protection function
YcraBku no KomaHaa ycTaHOBKM 3aBOACKUX YCTaBOK AN
ymony.3CrI1 3aWuThI OT HeJorpysa
Current correction coefficient / KoagogpuyueHm Koppekyuu mokoe
la cur. corr. Current correction factor for the phase A 0.000 ... 9.999 1.000
coef. KoadbduLIMEHT KoppeKLmMmn Toka asbl A
Koaddh. kop-
pek. Toka la
Ib cur. corr. Current correction factor for the phase B 0.000 ... 9.999 1.000
coef. KoadhduLMeHT koppeKkLum Toka asbl B
Koaddh. kop-
pek. Toka Ib
Ic cur. corr. Current correction factor for the phase C 0.000 ... 9.999 1.000
coef. KoaddmumeHT koppekumm Toka assl C
Koadhd. kop-
pek. Toka Ic
Currents unbalance / [JucbanaHc mokoe
Motor cur. Setting of the mode of protection against currents OTKN/ BIIK/ AMNB AlB (AR) DISB.1
unbalance prot. unbalance (OFF/LOCK/AR) [NCE.1
[unc6.Toka 3] 3agaHve pexnmMa 3awmTbl oT gncbanaHca TOKOB
3auy,
Motor cur. The maximum allowable value of Motor currents 0.0...30.0% 20.0
unbalance set unbalance in percentage of the average Motor
point current
Onc6.Toka 3 MakcumanbHO fonycTumoe 3HadeHve aucbanaHca
ycT TokoB J[] B npoLeHTax oT cpegHero Toka d
Motor cur. disb. Time of delay of Motor tripping 0..60c 20
time Bpems 3apepxku oTkntodeHuss 3L nocne (0...605s)
Ouc6.Toka 3L cpabaTtbiBaHUS 3aLLmnThl
Bpemsi
Motor cur. Time of delay of protection activation after VSD 0...60c 15
disb. start start (0...60s)
time Bpems 3aepXKi aKTUBM3aLMKN 3aLLMThI Nocne
Oucban.toka nycka CY
30
nyck.Bpemsi
Motor cur. Time of delay of AR after a stop by this protection 0 ... 300 MuH 60
disb. AR function (0 ...300 min)
delay Bpewms 3agepxku AlB nocne oTknioveHus no
Oucban.toka OaHHOW 3aluTe
3[ 3an.AlB
Motor cur. disb. Number of allowed ARs after operation of this 0 ... 65535 3

AR gquantity
Ouncban.toka 3

protection function
KonunyectBo gonyctumbix AlNB nocne
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
pa3 AlB cpabaTbiBaHVs AaHHOW 3aluUThbI
Cur. disb. Command to select default settings for the currents HET / OA HET
default set unbalance protection function (NO/YES) (NO)
Yct.no ymon. KomaHaa ycTaHOBKM 3aBOACKUX YCTaBOK ANs
amch.toka 3aWwmThl OT AncbanaHca TOKOB
Electric contact pressure gauge / 3rreKmpoKkoHmakmHbIl MaHoMemp
ECPG prot. Setting of the mode of protection against high/ low OTKN/BIIK/ AMNB * OTKIN. (OFF)
3KM sauy, wellhead pressure (OFF/ LOCK/ AR*)
3agaHune pexvma 3alnTbl OT BbICOKOTO/HWU3KOro
[OaBIeHNs Ha YCTbe CKBaXMWHbI
ECPG time Time of delay of Motor tripping 0..60c 5
3KM Bpems Bpemsi 3agepxku oTknodeHms 3L nocne (0...605s)
cpabaTtbiBaHUS 3aLLMThl
ECPG start time | Time of delay of protection activation after VSD 0...9999c 15
3KM nyck Bpemsi | Start (0...9999 s)
Bpems 3agepkkn akTuBM3aLmm 3awuTbl nocne
nycka CY
ECPG AR delay | Time of AR delay after tripping 0 ... 300 muH 60
OKM 3aa.AlNB Bpems 3agepxku AlNB nocne cpabaTbiBaHus (0 ... 300 min)
[aHHOW 3aLlnTbl
ECPG AR Number of allowed ARs after operation of this 0 ... 65535 3
quantity protection function
3OKM pa3s Konuyectso gonyctumbix AlNB nocne
AlNB cpabaTblBaHUA 4aHHOW 3aLunThl
Phase sequence / YepedosaHue ¢has
Phase seq. Setting of the mode of protection against abnormal BKIT / OTKI1. (ON/ OFF) OTKI. (OFF)
Yepenos.cdas phase sequence
3afaHune pexvma 3almTbl OT HEMPaBUITLHOIO
YepepnoBaHus a3
Phase seq. Setting of Motor rotation direction ABC/CBA ABC
set point 3agaHvie HanpaBreHus Bpallerns df]
Yepepnos.das
yCT.
Door lock Setting of the mode of VSD cabinet door condition OTKN / BKIT (OFF/ ON) BKIT (ON)
Brokup. control
Heepu 3afaHune pexvma KOHTPOrs COCTOSIHUS ABEPU
wkadgpa CY
Corr. coef. Correction coefficient cos@ 0.001 ... 9.999 1.000
Coso KoadhhMLIMEHT KoppeKLIMM Cos@
Koadhd. kop-
peky. Cos@
AR count reset Time of delay of resetting AR counters for all 1... 9999 MuH 1440
time protection functions (1 ... 9999 min)
Bpemsi 06Hyn. Bpems 3apepxku 06HyneHus cyetymkoB AlNB Bcex
cyeT AlNB 3awmT
Reset AR Command to reset AR counters for preset HET / OA HET (NO)
counters parameters of the Motor Preset Parameters and (NO/YES)
C6pocuTb Protections group
cyety AlNB KomaHpa cbpoca cyetumkoB AlNB ans ycraBok
rpynnbl «Y cTaBky U 3aWwuTtbl 0»
Default Motor Command to select factory settings for preset BKI1/ OTKI (ON/ OFF) OTKIN. (OFF)

prot.?

Ycr.no ymon.
3aw,.90?

parameters of the Motor Set Points and Protections
group

KomaHpa ycTaHOBKM 3aBOACKMX 3HAYEHUI AN BCEX
YCTaBOK rpynnbl «YCTaBku 1 3awutbl 0»
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
SET POINTS AND PROTECTIONS OF TELEMETERING SYSTEM / YCTABKU U 3ALLUTbI TMC
Pressure at the sucker rod pump intake / JasneHue Ha exode LLUMH
Sucker rod Setting the mode of control of sucker rod pump OTKN/BJIK/ AlNB * OTKI. (OFF) PBX (Pin)
pump intake intake pressure (OFF/ LOCK/ AR*)
pressure 3apaHune pexuma KOHTPOnNs AaBReHNa Ha npueme
prot. LrH
[aen.Ha BX.
LUMH 3aw.
MIN sucker Minimum allowable value of pressure at the sucker rod | 0.000 ... 99.990 MMNa 4.00 PBX.MIN
rod pump pump intake (0.000 ... 99.990 MPa) (Pin.MIN)
intake MWHUManLHO AONYCTUMOE 3HaYeHne AaBneHus Ha
pressure npueme WIrH
[aBn.Ha BX.
WrH MMH
MAX sucker Maximum allowable value of pressure at the sucker 0.000 ... 99.990 Mla 25.00 PBX.MAX
rod pum rod pump intake
intalge p pump (0.000 ... 99.990 MPa) (Pin.MAX)
MakcrmManbHO AonyCcTUMOe 3HaYeHne AaBneHus
pressure Ha npueme LLIMH
[aBn.Ha BX.
LUrH MAKC
Sucker rod Time of delay of switching off due to operation of 0..60c 5
pump intake the minimum pump intake pressure protection (0..605s)
pressure function
time Bpems 3aaepxki OTKIIOYEHUs Npu cpabaTbiBaHni
[asn.Ha BX. 3aLWMThl N0 MUHUMaNbLHOMY AaBMEHUIO Ha Npueme
LUMH Bpems wrH
Intake Selection of AR type: AR when sucker rod pump HOPMANNS. / HOPMATIINS.
press. AR intake pressure returns to the specified range or AR KOMBWHWP. / BPEMA (NORMAL.)
type after a preset time (NORMAL./
[asn.Ha BX. Bbi6op Tvna AlMB: AlB npu Bo3BpaTe BXOAHOIO COMBINED/ TIME)
Tmn AlNB naenenns WIMH B gonyck unu AMNB no Bpemexun B
COOTBETCTBUM C YCTaBKaMu
Intake Time of AR delay time after switching off due to 1 ... 3000 muH 60
pressure AR operation of this protection (1 ... 3000 min)
delay Bpems sagepxkn AMNB nocre oTKMoYeHns no
[aBn.Ha BX. [aHHoWM 3awunTe
3an.AlB
Intake Number of allowed ARs after operation of this 0 ... 65535 3
press. AR protection
Qquantity KonuuecTtso gonyctumbix AMB nocne
[asn.Ha BX. cpabaTbiBaHUst AaHHON 3aLUUTbI
pas AlNB
TMS Settings / Hacmpotiku TMC
TMS type model | Type of the DH monitoring system used HET / NP3 TMC1/ HET / NO
Mogens TMC Tun ncnonb3yemow CUCTEMbI NOTPYXXHOWN nP3 TMC2
TenemeTpuyeckon cuctemsl (TMC) (NO/ IRZ TMS1/ IRZ
TMS2)
Pressure Setting of increment for displaying the parameter of 0.010/0.100/ 1.000 0.001
multiplier DMS
MHoxuTenb faen.| HacTpoika ANCKPETHOCTM OToBpaxeHust
napametpos TMC
Press. meas. un. | Unit of measurement of the DMS parameter MI'I/a éAT IAT™ [bar [PSI | yre/m2
Krc/m
W3amepeHne aaen.| EguHuubl namepexus napametpos TMC 2
peHme A ARy P pamerp (MPa/ At Atm/bar /psy/ | K9s/™)
kgs/m?)
Temperature Setting of increment for displaying the parameter of 0.010/0.100/ 1.000 0.010
multiplier DMS
MHoxuTenb HacTtpovika AUCKPETHOCTU 0TOOpaXXeHus
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Temnep. napameTtpos TMC
Temp. meas. un/ | Unit of measurement of the DMS parameter °F/°C °C
MamepeHne EonHnubl namepenust napametpos TMC
Temnep.
Vibration Setting of increment for displaying the parameter of 0.010/0.100/ 1.000 0.010
multiplier DMS
MHoxuTenb Bubp.| HacTpoika AMCKPEeTHOCTH OTOBPaXKeHUs
napametpos TMC
Vibr. meas. un. Unit of measurement of the DMS parameter (9 //M/‘;ZZ) g
m/s
MamepeHue Bnbp.| EanHuubl namepeHus napametpos TMC 9
Default DMS Command to select factory settings of all preset HET / OA HET (NO)
setting parameters of the SET POINTS AND PROTECTIONS (NO/ YES)
VCTaB.no OF TELEMETERING SYSTEM group
ymon.TMC KomaHga ycTaHOBKM 3aBOACKMX 3HAYEHUI AN BCEX
YyCTaBOK rpynnbl «YcTaBku 1 3awutel TMC»
FREQUENCY CONVERTER SETTINGS / HACTPOWKW MY
Set frequency Set output frequency of the frequency converter Fmin ... Fmax 'y 50 F3AL (Fset)
3apanHas within the range from the minimum to the maximum (Fmin ... Fmax Hz)
yacToTa frequency
3apaHHas BeixogHas Yactota 14, B npegenax ot
MWHUManNbHON A0 MaKCUMarbHOW 4acToThbl
Rotation Motor rotor rotation direction MPAMOE / NMPAMOE
direction HanpasneHue BpaLyeHus potopa Of OBPATHOE (DIRECT)
Hanpaenexue (DIRECT/ REVERSE)
BpaLLeHus
Motor start Setting of Motor start mode MNABHbIA/ C MNABHbIA
mode 3anaHue pexvma sanycka 3 CUHXPOH. (SOFT/ (SOFT)
Pesxum nycka WITH SYNCH.)
ci|
Acceleration rate | Frequency change rate 0.01 ... 50.00 lu/c 5
Temn pasroHa TeMn M3MeHeHUsi 4acToTbl (0.01 ... 50.00 Hz/s)
Braking rate Frequency change rate 0.01 ... 50.00 Hz/s 5
Temn Temn n3amMeHeHust 4acToTbl (0.01 ... 50.00 I'u/c)
TOPMOXEHUsI
Mode of dynam. | Setting of the mode of Motor dynamic braking BKI1/ OTKI (ON/ OFF) OTKI. (OFF)
braking 3aaaHne pexnuMa ANHAMUYECKOro TOPMOXKEHNS
Pexum el
OVMHaMuY.
TopMoxeHus
U/F characteristic / Xapakmepucmuka U/F
U/F point F1 Point of the U/F linear characteristic. 0.1...500.0 Ny 0.0
U/F Touka F1 Touyku nuHenHon xapakrepuctukn U/F. (0.1 ... 500.0 Hz)
U/F point Ul Point of the U/F linear characteristic. 0.0...100.0 % 0.0
U/F Touka U1 Toukn nuHerHon xapaktepuctukn U/F.
U/F point F2 Point of the U/F linear characteristic. 0.1...500.0 'y 12.5
U/F Touka F2 Touku nuHerHon xapaktepuctukn U/F. (0.1 ... 500.0 Hz)
U/F point U2 Point of the U/F linear characteristic. 0.0...100.0% 25.0
U/F Touka U2 Touyku nuHenHon xapakrepuctukn U/F.
U/F point F3 Point of the U/F linear characteristic. 0.1...500.0 "y 25.0
U/F Touka F3 Touyku nuHenHon xapakrepuctukn U/F. (0.1 ... 500.0 Hz)
U/F point U3 Point of the U/F linear characteristic. 0.0...100.0 % 50.0
U/F Touka U3 Toukn nuHertHon xapaktepuctukn U/F.
U/F point F4 Point of the U/F linear characteristic. 0.1...500.0 'y 375
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
U/F Touka F4 Touykun nuHenHon xapakrepuctukn U/F. (0.1 ... 500.0 Hz)
U/F point U4 Point of the U/F linear characteristic. 0.0...100.0 % 75.0
U/F Touka U4 Toukn nuHeHon xapaktepuctukn U/F.
U/F point F5 Point of the U/F linear characteristic. 0.1...500.0 'y 50.0
U/F Touka F5 Touyku nuHenHon xapaktepuctukn U/F. (0.1 ... 500.0 Hz)
U/F point U5 Point of the U/F linear characteristic. 0.0...100.0 % 100.0
U/F Touka U5 Toukn NuHeHon xapaktepuctukn U/F.
Start mode / Pexum nycka
Synch. Output frequency of the frequency converter in 3.50...25.00 'y, 20.00 FCUHXP
frequency the synchronization mode (3.50 ... 25.00 Hz) (Fsynch)
YactoTa BbixogHas vactota N4 B pexmme
CUHXPOHM3. CMHXPOHM3aLum
Synch. time Tim of operation in the synchronization mode 0...59999 ¢ 10 TCUHXP
Bpewmsa Bpemsi paboTbl B pexxmmMe CUMHXPOHU3aLmMm (0 ... 59999 s) (Tsynch)
CUHXPOHMU3.
PID-regulator / rNAg-peaynsmop
PID-regulator Setting of the PID-regulation mode BKI1/ OTKI1 (ON/ OFF) OTKI. (OFF)
MWA-Perynsatop | 3apaHune pexuma ML
perynupoBaHusi
Type of The type of the parameter maintained by the PID- TOK 3L / Pex.wrH / TOK 3[4
parameter regulator AH.BXO[1 / AH.BXOAO2 / (MOTOR CUR.)
Twn Tvn napameTpa, nogaepxaHnue KoToporo SATPY3KA 30
napametpa ocywectansietcs MNI- perynstopom (MOTOR CUR./ Pin.pump/
AN.IN1/ AN.IN2/ MOTOR
LOAD)
Value of the The value of the parameter to be maintained (the 0...9999 50.00
parameter range and increment depend on the type of the
3HaueHue selected parameter)
napametpa 3HavyeHnMe napameTpa Ans  noaAaepxaHus
(Ovana3oH M OWUCKPETHOCTb 3aBUCAT OT Tuna
BbIGpaHHOro napameTpa)
Type of the Setting the reguation rule for the PID-regulator N-PECyn/num- N-PEryn
regulator 3apaHve 3akoHa perynuposanusa ans MiA0- PEIYI/ NAL- (P-REGUL)
Twun perynsitopa PEMYN
perynsitopa (P-REGUL/ PI-
REGUL/ PID-
REGUL)
Depen. of the Tipe of regulator dependence (reverse/ direct). Sets NMPAMAA / OBPATHAA NMPAMAA
regulator the direction of output frequency change in case the (DIRECT/ REVERSE) (DIRECT)
3aByC. parameter deviates from the preset value
Perynatopa Tun 3aBucumocTn (obpaTHas / npsimasi) perynatopa.
3apaeT HanpaBneHne U3MeHEHUs! BbIXOOHOM
4acTOTbl NPY OTKINOHEHUW NapamMeTpa OT 3a4aHHOro
3HaYeHus
Prop. comp. of Factor of proportionality of the regulator. The value of 0.00 ... 10.00 0.30
reg. the proportional component of control signal
Mponopu,. regulation
cocTaB.peryn KoadhduumeHT nponopLmoHanbHOCTH perynsTopa.
BenunuuHa nponopunoHanbHOW CoCTaBnsoLen
perynmpoBaHus curHana ynpasneHus
Integ. comp. Integration time constant of Pl-regulation 0.000 ... 1.000 0.300
of reg. MocTosHHas BpeMeHn uHTerpnposaHms M-
WHTerp. perynupoBaHus
cocTaB.pery
n
Dif. comp. of Differential component of the PID-regulator 0.000 ... 1.000 0.100
reg. JnddepeHumanshas coctasnsiowas NAL-
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Oundbdep. perynsitopa
cocTas.peryn
Reg. period Period of interrogating the regulator feedback 0.1...5999.9¢c 600.0
Mepvon sensor (0.1...5999.9 s)
perynup. Mepuoa onpoca gatymka obpaTHoON CBA3N
perynatopa
Insensitivity The insensitivity range of the Pl-regulator 0 ... 65535 5
range [nanasoH HeuyscTBuTENLHOCTU M- perynsTopa
[OnanasoH
HeYyBCTBWT.
Minimum frequency / MuHumansHas yacmoma
Minimum Setting the mode of minimum frequency converter OTKI/ BJIK/ AlNB * OTKI1 (OFF)
frequency frequency control (OFF/ LOCK/ AR*)
MuHumansHas 3apaHue pexuma KOHTPOnst MMHUMAanNbLHON
yactoTa yactoTbl 4
Min. freq. set Minimum possible output frequency of the frequency 3.50 ... 80.00 'y 45.0 FMIN
MwH.4acToTa converter (3.50 ... 80.00 Hz)
yCT. MwuH1ManbHO BO3MOXHas BbixogHas YyactoTa M4
Min. freq. time Time of delay of switching off actuated by the 0...9999 c 120
MuH.uyacToTa minimum frequency converter frequency protection (0 ... 9999 s)
Bpems Bpems 3agepkn oTko4eHns npu cpabaTtbiBaHum
3aWwuTbl N0 MMHMManbHon YactoTe MY
Min. freq. Time of delay of protection activation after VSD 0..9999c 600
start time start (O ... 9999 s)
MwuH.4acT. Bpems 3agepkkn akTvBM3aLmm 3awuTbl nocne
nyck. Bpems nycka CY
Min. freq. Time of AR delay after switching off due to 1 ... 9999 MuH 30
AR delay operation of this protection function (1 ... 9999 min)
MwuH.uacT. Bpewms 3agepxku AlB nocne oTknioveHus no
3aa. AlB OAaHHOW 3awuTe
Min. freq. AR Number of allowed ARs after operation of this 0...65535 3
number protection function
MwuH.4acT. Konunuyectso gonyctumbix AlB nocne
kon-so AlB cpabaTbiBaHVsA AaHHOW 3aluThbI
Maximum frequency / MakcumansHasi yacmoma
Maximum Setting the control mode of maximum frequency OTKN/BJIK/ AMNB * OTKI. (OFF)
frequency converter frequency (OFF/ LOCK/ AR¥)
MakcumaneH 3afaHvie pexunmMa KOHTPONs MakcMMarnbHON
as vacrorta yactotbl MY
Max. freq. set Maximum possible output frequency of the 3.50...80.00 'y 60.0 FMAX
Makc. yactoTa frequency converter (3.50 ... 80.00 Hz)
yCT. MakcrmanbHO BO3MOXHas BbixogHas yacTtoTa M4y
Max. freq. time Time of delay of switching off after operation of this 0...9999c 120
Makc. yactota protection (0 ... 9999 s)
Bpemsi Bpems 3apepXkn OTKIOYEHUA NpW cpabaTtbiBaHUm
[aHHOWM 3aLUnTbl
Max. freq. Time of delay of protection activation after VSD 0...9999c 600
start time start (0 ... 9999 S)
Makc.yacT. Bpems 3apepXkn akTMBM3aLmMmM 3aLmThl nocne
Myck.Bpems nycka CY
Max. freq. Time of AR delay after switching off due to 0...9999c 30
AR delay operation of this protection function (0 ... 9999 s)
Makc.4acT. Bpems 3agepxku AlB nocrie oTKmoYeHus no
3an. AlB [aHHOM 3almnTe
Max. freq. AR Number of allowed ARs after operation of this 0 ... 65535 3
number protection
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Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Makc.yacT. Konunuyectso gonyctumbix AlB nocne
kon-so AlB cpabaTtbiBaHUS faHHOW 3aLunTbl
Nominal Output frequency of the frequency converter 0.1...500.0 'y 50.0
frequency corresponding to the nominal output voltage (0.1 ... 500.0 Hz)
HomuHanbHas BbixogHas yactorta N4, cooTBeTcTBYIOW AN
YyacToTa HOMWHaNbHOMY BbIXOAHOMY HanpsiXeHUo
Nominal Output voltage corresponding to the value of the 100 ... 400 B 380
voltage nominal output frequency of the frequency converter (100 ... 400 V)
HomuHansHoe BbixogHoe HanpspkeHue, COOTBETCTBYIOLLEE
HanpsbkeHue 3HaYEHN0 HOMUHANbLHOWN BbIXOAHOM YacToThbl MY
PWM frequency | PWM carrier frequency for the frequency converter 2.0...5.0«kMy 4.0
Yacrorta WM Hecywas yactota LUAM gns MY (2.0 ... 5.0 kHz)
Frequency Command to select factory settings for the Frequency HET / OA HET (NO)
converter Converter Settings group (NO/ YES)
default set KomaHaa yCTaHOBKM 3aBOACKMX YCTABOK ANA rpynnbi
YcraB.no «HacTporku M4Y»
ymon.M4Y
TECHNOLOGICAL SETTINGS / TEXHOJIOTMYECKUE HACTPOWKM
Program operation / Paboma no npozpamme
Program Switching On/ Off of the program operation mode OTKN / BKIT (OFF/ ON) OTKI. (OFF)
operation BKrTl0YeHWe/OTKMIoUeH e pekuma paboTbl Mo
Pa6ota no BPEMEHHOI nporpamMme
nporpaMmme
Program Operation time by program 1... 9999 muH 1
operation time Bpems paboThl Mo nporpamMmme (1 ... 9999 min)
on
Bpewmsi paboTtbl
o nporp.
Program Downtime by program 1 ... 9999 MuH 1
ofp;eratlon time Bpems npocTos no nporpamme (1 ... 9999 min)
0
Bpewms octaH.
o nporp.
Programmed frequency change / lpoepammHoe usmeHeHuUe 4acmomsl
Programmed Setting the operation mode with programmed OTKN / OOHOKP. / OTKI. (OFF)
frequency frequency change MOCTOAH.**
change 3agaHve pexuma paboThbl C MBMEHEeHNeM YacToThl (OFF/ ONE-TIME/ CONST
MporpammHoe no nporpamme **)
N3MeHeHve
4acToThbI
Initial frequency | Value of the initial frequency in the programmed 3.50...80.00 'y 50.00 Fhau
HauanbHast change mode (3.50 ... 80.00 Hz) (Finit)
YyacToTa HayanbHoe 3HayYeHre 4YacToTbl B pexumMe
NpOrpamMmmHOro U3MeHeHus
Final frequency Final frequency value in the programmed change 3.50...80.00 'y 50.00 Froneu
KoHeuHas mode (3.50 ... 80.00 Hz) (Ffinal)
YyacToTa KoHeuHoe 3HayeHune YacToThbl B pexume
NpOrpamMmmHOro U3MeHeHus
Change rate Frequency change rate for the programmed 0.01...50.00 l'u/c 0.05
CKopoCTb change mode (0.01 ... 50.00 Hz/s)
N3MEHEHNS Temn n3MeHeHus YacToThl As pexuMa
NpOrpamMmmHOro U3MeHeHus
Initial set. point Minimum allowable initial value of Motor operating 0...200 % 60

of underl.

HavanbHas ycT.
Hegorp.

current in percentage of the Motor rated current for
the programmed change mode

MuH1MansHo pgonyctumoe HavanbHoe 3HayeHue

paboyero Toka 3] B NpoLEeHTax OT HOMMWHaNbHOro
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Toka Ol Ana pexvmMa nporpaMMHOro N3MeHeHus
Current limiting Setting the current limiting mode for the programmed BKIT1/ OTKI (ON/ OFF) OTKI. (OFF)
OrpaHudeHne change mode
TOKa 3agaHune pexvma orpaHu4eHunst Toka Ans pexvma
NpOrpamMmmHOro U3MeHeHUs
Limit current set | The maximum allowed value of Motor operating 0...150 % 100

MpepenbHbI

current in percentage of the nominal current of Motor
for the programmed change mode

TOK YCT.
MakcrmanbHoO JonycTUMOe 3HadYeHne paboyero Toka
O[1 B npoueHTax oT HOMUHanbHOro Toka 3 ans pe-
KMMa NporpaMMHOro U3MeEHeEHUs
SETTINGS OF ADD. ANALOG. INPUTS / HACTPOWKW JOM.AHANOI.BXOAOB
Type of One of the standard ranges of input signal change HET /0-10B / HET /NO
input signal OAVH 13 CTaHAapTHBIX AManasoHoB M3MEHEHs 0-5B/0-1B/
Tun BeSIMYMHbI BXOAHOIO cUrHana 0-500MB/ 4-20mA/
BX.CUrHana
0-150mB/ 0-20mA
(NO/ 0-10V /
0-5V/ 0-1V /
0-500mV / 4-20mA/
0-150mV/ 0-20mA)
Settings of the analog input 1/ Settings of the analog input 2
Hacmpoliku aHanozoeoeo exoda 1/ Hacmpolku aHanoeoeoeo exoda 2
Parameter The measured parameter and the measurement EQLl /atm /MIMa /PSI /6ap /°C| EM (dimensionless
measureme units of the input signal at the analog input [°F g/ wmic?/m/ dyT/m® | value)
nt Wamepsiemblii napameTp 1 eanHNLIbI U3MEPEHUs cyt / bbl/cyr
MamepeHne BXO[JHOIO CUrHana c aHanoroBoro Bxona (dimensionless value / atm
napametpa IMPa/PSI /bar /°C/°F / g /

m/s? / m/ ft/ m¥day /
bbl/day)

Max. in. signal ADC code corresponding to the max level signal 0 ... 65535 65535
MaKc.BX. (depending on the connected sensor)
curHana Koa AL, COOTBETCTBYIOLLNIA curHany

MaKCUManbHOro  ypoBHS (B 3aBMCUMOCTU  OT

noaKno4aemMoro gat4mka)
Multiplier Dimension of the displayed value of the measured 0.001/0.01/0.1/1.0 1.0
MHoXUTenb parameter

Pa3mepHoOCTb 0TOOpaxaemoro 3Ha4eHus

N3MEepPEHHOW BENNYUHbI
Scale Min. The minimum possible value of the signal at the 0 ...65535 0
MuH. LKans! analog input

MuWHMManbHO BO3MOXHOE 3HaYeHne curHana Ha

aHanoroBom Bxofe
Scale Max. The maximum possible value of the signal at the 0 ... 65535 65535
Makc. Lkanbl analog input

MakcrManbHO BO3MOXHOE 3HaYeHue curHana Ha

aHanoroBom Bxofe
Prot. Setting of the analog input protection mode OTKN/BJIK/ AMNB * OTKI. (OFF)
KETITH 3apaHuve pexuma 3aluTbl aHanoroBoro Bxoaa (OFF/ LOCK/ AR*)
Min The minimum allowed value of signal at the analog 0 ... 65535 0
MUH. input

MuHVMMansLHO JoNMyCTUMOe 3Ha4YeHve curHana Ha

aHanoroBom Bxofe
Max. The maximum allowed value of signal at the analog 0 ... 65535 65535
Makc. Input

MakcumanbHo ponyctumoe 3Ha4yeHune curHana Ha
aHanorosom exone
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QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Time Time of delay of Motor stop due to the analog input 0..120c 15
Bpemsi protection (0...1205)
Bpema 3agepxku oTkmodeHns  Of1  nocne
cpabaTbiBaHUs 3aLUMThI @aHANoOroBoro Bxoaa
Start time Time of delay of protection activation after VSD 0..60c 10
Myck. Bpems start (0...605)
Bpems 3agepkkn akTvBM3aLmm 3awuTbl nocne
nycka CY
AR type Selection of AR type: AR when the signal level BPEMA / KOMBUHWP./ HOPMAJINS.
Tun AMB returns to the specified range or AR after a preset HOPMANNS. (NORMAL.)
time (TIME/ COMBINED/
Bobi6op Tvna AlB: AlNB npu Bo3BpaTe ypoOBHS NORMAL.)
cvrHana B gonyck unv AlB no Bpemexun B
COOTBETCTBUM C YCTaBKaMu
AR delay Time of AR delay after switching off due to 0 ... 300 muH 30
3an. ANB operation of this protection function (0 ... 300 min)
Bpems 3agepxku AlB nocne oTKmoYeHus no
[aHHOM 3awmnTe
AR quantity Number of allowed ARs after operation of this 0 ...9999 3
Pas AMNB protection
KonunuectBo gonyctumbix AlB nocne
cpabaTbiBaHUSt AaHHON 3aLUUTbI
AN.IN The command to select factory settings for the Analog | BKI1/ OTKIJ1 (ON/ OFF) OTKI. (OFF)
default set? Inputs Setting group
Ycrasku no KomaHaa ycTaHOBKM 3aBOACKUX YCTABOK AN rpynnbl
ymorn. «HacTpovika aHanoroBbix BXO40B»
AH.BX.?
RECORD BOOK / 3AMUCHASA KHXKKA
Field number Field number 1...9999 1
Homep Homep mecTopoxaeHus
MeCTOpOXAeHU
A
Pad number Field cluster number 1...9999 1
Homep kycTa Homep kycTa mecTopoxaeHus
Well number Well number 1...9999 1
Homep Homep ckBaxuHbI
CKBaXXWHbI
Motor Motor power 1...4000 kBT 30
rated MolHocTb ABUraTens (1 ... 4000 kW)
power
HomuHan
moul. 91
Pump Sucker rod pump capacity (according to the 1...2000 m¥cyT 30
capacity sucker rod pump nameplate) (1 ... 2000 m¥/day)
MponssoauT. MpoussoanTensHocTb LUMH (13 nacnopta
Hacoca LLUMH)
Density of res. Reservoir fluid density 0 ... 65535 kg/m?® 1000
fluid MNOTHOCTL NNACTOBOA XWUAKOCTU (0 ... 65535 kg/m®)
MnoTHoCTL
NnacT. XUaK.
Power Number of the power line 0 ... 65535 1
feeder Homep nuTatoulero domaepa
number
Homep nuT.
dugepa

Statistics counters / C4emyuku cmamucmuku
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
Total running Motor operation time from the moment of counters reset| 0 ... 9999 y - only reading
hours Hapa6oTka 3/} ¢ MOMeHTa 0BHyNEHNs CYETHMKOB (0 ... 9999 h) TOMNbKO
Obuwas YTeHune
HapaboTka
Running hours Motor operation time for the current month 0...9999 4 - only reading
per month Hapa6oTka 3/ 3a TekyLmit MecsL, (0 ... 9999 h) TOMbKO
Hapa6oTka 3a YyTeHue
mecsL
Running Motor operation time after the latest start 0...9999 4 - only reading
hours since Hapa6oTka 31 c MOMeHTa NocneaHero 3anycka (0 ... 9999 h) TOMbKO
last start yTeHne
Hapa6oTka ¢
nocn. nycka
Outage time Total downtime of the Motor from the moment of 0...9999 4 - only reading
Bpewmsi counters reset (0 ... 9999 h) TOMbKO
npocTos CymmapHoe BpeMsi npoctost 3] ¢ MoMeHTa YTeHue
OBHYneHns cYeTYMKOB
Total Total number of Motor starts from the moment of 0...9999 - only reading
number of counters reset TONBKO
start ups Konuuecteo nyckos 31 ¢ MOMeHTa 06HyneHus YTeHune
Kon. nyck. CYeTUYMKOB
Bcero
Start ups per Number of starts of the Motor for the current day 0 ... 9999 - only reading
day KonunuectBo nyckoB O[] 3a TekyLme CyTku TOMNbKO
Kon. nyck. 3a YTeHune
OeHb
Start ups per Number of starts of the Motor for the current month 0...9999 - only reading
month Konuuectso nyckos O/ 3a TeKyLLnin MecsiLy TONbKO
Kon. nyck.3a yTeHune
mecsL
Underload Number of stops due to underload protection (pump 0...9999 - only reading
shutd. off control) function from the moment of counters TONbKO
Kon-Bo oTkn. reset yTeHne
3Cn KonunuyecTBo oTkntoyeHnii no cpabaTtbiBaHUIO 3aLUThI
OT HeAorpy3a ¢ MOMeHTa OGHYINEeHUs CHETYMKOB

Overload Number of stops due to overload protection function 0...9999 - only reading
shutd. from the moment of counters reset TONBKO
Kon-Bo oTkn. KonunyecTBo oTknto4eHUi no cpabaTbiBaHUIO 3aLLUThI yTeHune
3n OT neperpysa ¢ MOMeHTa 0OHYNEeHNS CHETYMKOB
Other Number of stops due to operation of other protections | 0 ... 9999 - only reading
protections from the moment of counters reset TONBKO
shutd. KornmuyecTBo OTKIIOYEHUIA MO cpabaTbiBaHUIO ApYrnxX yTeHune
Kon-Bo oTkn. 3aLMTbl C MOMEHTa OBGHYNEHUSI CHETYMUKOB
Aap.3au.
Date of Date of counters reset DD MM YY - only reading
counter reset [aTa oBHYNEeHNs CYETUUKOB TOMLKO
[ata cbpoca yTeHve
cyer.
Time of counter | Time of counters reset HH MM SS - only reading
reset Bpemsi 0GHYNEHNS CYETYMKOB TOMLKO
Bpewmsi cbpoca yTeHve
cyer.
Reset Command to reset counters of starts and stops HET / OA HET (NO)
counters KomaHaa c6poca cUeTUMKOB 3aMyCKOB U OCTaHOBOB (NO/ YES)
CbpocuTb
CYETUMKM

VSD equipment information / MHgpopmayusi 06 obopydosaHuu CY
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
CSC Ser. No. Serial number of the VSD controller 0 ... 99999 999 - only reading
3aB.Ne KCY 3aBopgckoin Homep koHTpornepa CY TOMNMbKO
yTeHve
Date of CSC Manufacture date of the VSD controller oo MM Im - only reading
manuf. [ata usrotosnenns koHTponnepa CY (DD MM YY) TOMbKO
[ata nsror. yTeHune
KCY
CsC Software version of the control station controller 0...9999 - only reading
software Bepcusi nporpamMMHOro obecneyeHust KOHTponnepa TONbKO
version \% yTeHune
Bepcusa MO
KCY
Date of soft. Release date of the control station controller software ooMM I - only reading
manuf. [ata Bbinycka nporpaMmHoro obecneyeHms (DD MM YY) TOMbKO
Oara Bbin. MO KOHTponnepa CY yTeHune
KCY
CSC software Date of the latest programming of the control station oo MM Im - only reading
instal. date controller (DD MM YY) TONbKO
Oara yct. NO [arta nocnegHero nporpammupoBaHus YTeHne
KCY KOHTponnepa CY
T™MS Software version of the DH monitoring system 0...9999 - only reading
software controller TOMBKO
version Bepcust nporpammHoro obecnedeHns KoOHTponnepa yTeHme
Bepcus MO TMC
KTMC
CS ser.No. Serial number of VSD 0 ... 99999999 -
3aB.Ne CY 3aBopackon Homep CY
Date of CS Manufacture date of VSD oaMMIT -
manuf. [ata nsrotoenenus CY (DD MM YY)
[ata narort.
cy
CS rated VSD rated current 0...9999 A 400
current HomuHanbHbIii Tok CY
HomuHan.Tok
cy
CS inst.date Date of VSD installation in the field ooMM I - only reading
[Oara yct. CY [ata yctaHoBku CY Ha MecTopoxaeHun (DD MM YY) TOMNMbKO
yTeHve
ELECTRICAL ENERGY / QNEKTPO3HEPIUA
Electric energy at the VSD input / SnekmpoaHepeusi Ha exode CY
Active total Active energy consumed for the whole operation KBT*Y - only reading
AKTMB. BCEro time of VSD (KW*h) TOMLKO
MoTpebneHHas akTUBHas 3NEKTPO3HEPrusi 3a BCe YyTeHve
Bpems pabotbl CY
React. total Reactive energy consumed for the whole operation KBAp*Y - only reading
PeakT. Bcero time of VSD (KVAr+h) TOMLKO
MoTpebneHHasi peakTUBHas 3MeKTPO3IHEPIUs 3a BCE YyTeHve
Bpems pabotbl CY
Full total Full energy consumed for the whole operation KBA*Y - only reading
MonH. Bcero time of VSD (KVA*h) TOMLKO
MoTpebneHHasi NonHas 3NeKTpo3Heprus 3a Bce yTeHve
Bpems pabotbl CY
Active cur. mon Active energy consumed for the current month KBT*Y - only reading
AkTunB. Tek.mec. MoTpebneHHasn akTUBHas 3NEKTPO3IHEPrUst 3a (KW*h) TONbKO
TeKyLwmn mecs yTeHue
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
React. cur. mon. | Reactive energy consumed for the current month KBAp*y only reading
PeakT. Tek.mec. MoTpebneHHasi peakTUBHas 3MEKTPO3HEPrus 3a (kVAr+h) TOMNMbKO
TeKyLnn Mecsy, YyTeHune
Full cur. mon Full energy consumed for the current month KBA*Y only reading
MonHasi Tek.Mec. | MNoTpebneHHas nonHasi aNeKkTPo3Heprus 3a (kVA*h) TOMbKO
TeKyLwmn mecsy yTeHue
Active prev. mon | Active energy consumed for the previous month KBT*y only reading
AkTuB. npea.mec. | MNoTpebneHHas akTUBHas aNeKTpoaHeprus 3a (KW+h) TONbKO
npeabiayLwmin mecsiy, yTeHune
Reac. prev. mon | Reactive energy consumed for the previous month KBAp*y only reading
PeakT. npea.mec. | [NoTpebneHHas peakTMBHas aMEKTPO3Hepruns 3a (KVAr*h) TOmNbKO
npeabiayLWmnin Mecsu, YyTeHune
Full prev. mon Full energy consumed for the previous month KBA*Y only reading
MonHas MoTpebneHHasn nonHas arekTpo3Heprus 3a (kVA*h) TOMbKO
npea.mec. npeabiayLwmin mecsiy, yTeHune
Active cur. day Active energy consumed for the current day KBT*y - only reading
AKTUB. TEK.CYT. MoTpebneHHas akTVBHAas 3MEKTPO3Heprus 3a (kW*h) TOMbKO
TekyLue CyTKu YyTeHune
React. cur. day. Reactive energy consumed for the current day KBAp*y only reading
PeakT. Tek.cyT. MoTpebneHHasi peakTUBHas 3MeKTPO3HEPrusi 3a (kVAr*h) TOMbKO
TekyLme CyTKu yTeHune
MonHas Tek.cyT. | Full energy consumed for the current day KBA*Y only reading
(Full cur. day) MoTpebneHHas NonHas anekTpo3Heprus 3a (kVA*h) TOMbKO
TekyLue CyTKu YyTeHune
Active prev. day | Active energy consumed for the previous day KBT*y only reading
AxtuB. Mpep.cyT. | MoTpebneHHasa akTUBHasA 3NeKTPo3Heprus 3a (KW*h) TOMbKO
npeabiayLme cyTkn YyTeHune
React. prev. day | Reactive energy consumed for the previous day KBAp*y only reading
PeakT. Mpea.cyt. | MNoTpebneHHas peakTMBHasi 3NEKTPOIHEPrns 3a (kVAr*h) TONbKO
npeablayLwme cyTku yTeHune
Full prev. day Full energy consumed for the previous day KBA*Y only reading
MonHas npep.cyT.| MNoTpebneHHasa nonHas anekTpo3Heprus 3a (kVA*h) TOMbKO
npeabiayLme cyTkn YyTeHune
Active pwr Active power kBT only reading
AkTVB. MoLHOCTE| AKTMBHasi MOLLHOCTb (kW) TONbKO
yTeHune
React. pwr Reactive power kBAp only reading
PeakT. MowwHoOCTb | PeakTMBHas MOLLHOCTb (kVAr) TONbKO
yTeHune
Full pwr Full power KBA only reading
MonHas MonHas MoLHOCTb (kVA) TOMbKO
MOLLHOCTb yTeHune
Electric meter settings / Hacmpoliku an.ciemyuka
Interrogation Period of interrogation the electric meter 0...65535¢c 115
period Mepvoa onpoca 3NeKTPUYECKOro cueTYnKa (0 ... 65535 s)
Mepwopg onpoca
Meter Meter address 0 ... 65535 784
address Apec cyeTunKa
Anpec
cyeTyMKa
Transformer Transformation ratio of the current transformer 0 ... 65535 5
ratio KoacbpuumeHT TpaHccopmaumm TT
Koadhdp.
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
TpaHch. TT
Motor electrical energy / SnekmpoaHepaus 3
Active total Active energy consumed for the whole time of VSD KBT*4 - only reading
AKTMB. BCEro operation (kw*h) TOMLKO
MoTpebneHHas akTMBHAs 9NEKTPOIHEPrus 3a Bce yTeHune
BpeMs paboTbl CY
Active cur. mon Active energy consumed for the current month KBT*y - only reading
AkTuB. Tek.mec. MoTpebneHHas akTUBHasi 351EKTPO3HEPrns 3a (kW+h) TONbKO
TeKyLwmn mecsy yTeHue
Active cur. day Active energy consumed for the current day KBT*y - only reading
AKTUB. TEK.CYT. MoTpebneHHas akTVBHAasA 3MEKTPO3Heprus 3a (kW*h) TOmNbKO
TekyLue CyTKu yTeHune
Act. after start Active energy consumed for the time after the start KBT*4 - only reading
AKTUB. nocr. MoTpebneHHasn akTUBHas 351EKTPO3HEPrus 3a (KW+h) TONMbKO
Mycka BpeMsi nocre nycka yTeHune
React. total Reactive energy consumed for the whole operation of KBAp*y - only reading
PeakT. BCEro vSD (kVAr*h) TONbKO
MoTpebneHHasn peakTMBHasA aNEKTPO3IHEpPrus 3a Bce YyTeHune
Bpems pabotbl CY
Full total Full energy consumed for the whole operation of KBA*Y - only reading
MonHas Bcero vsD (kVA*h) TOMbKO
MoTpebneHHasn nonHas aneKTpoaHeprus 3a Bce YyTeHune
Bpems pabotbl CY
Reset date Date of the latest reset of consumed energy meters DD MM YY - only reading
[arta obHyn. [arta nocnegHero cbpoca cHeTYMKOB NOTPeOneHHon TOMNMbKO
3MNEeKTPO3HEeprumn YyTeHune
Reset time Time of the latest reset of consumed energy meters HH MM SS - only reading
Bpems 06Hyn. Bpewms nocnepHero cbpoca cyeTunkos TOMbKO
noTpe6neHHON aNeKTpo3Heprum yTeHune
Reset the meter? | Command to reset all the meters of consumed HET / OA HET (NO)
C6pocuTh energy (NO/ YES)
CYeTUMK? KomaHaa cbpoca Bcex CHETUMKOB
notepebneHHoON 3NeKTPo3Heprum

EXTRA SETTINGS / JOMNONHNTESNBHBLIE HACTPOWKW

History records settings / Hacmpoliku 3anucu apxusa

Norm. recording | Period of recording the events in the history of VSD 1 ... 9999 MunH 120
period operation in normal mode. (1 ... 9999 min)

Mepuog Hopm. Mepuog 3anvcu cobbITui B ucTopuio padoTel CY B

3arn. apxuea HOpManbHOM pexunme

Accel. Period of speeded event recording to VSD operation 1..10c 1
recording history (1..105s)

period Meprop yCKOPEHHO 3an1cKn coBbITUI B UCTOPUIO

Mepuog yc- pabotbl CY

Kop.3an. ap-

XuBa

Change for U Value of voltage change for recording to the history 0...100 % 0
record 3HaueHne N3MEeHeHUs HanpsKeHUst Ans

MNameH.U ans npoBeAeHUs 3anvMcu B UCTOPUIO

3anucu

Change for | Value of current change for recording to the history 0...100 % 0
record 3HaueHVe N3MeHeHns Toka Ans NpoBeaeHus

MawmeH. | ons 3anucu B UCTOPUIO

3anucu

Change for P Value of pressure change for recording to the 0...100 % 0
record history
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Parameter/ Function Setting range/ unit Factory setting Note
Description
QyHKyus [Juana3oH Hacmpoek / 3asodckas TMpum.
lMapamemp / eduHuya uUsmMepeHusi Hacmpouka
HaseaHue
MawmeH.JABI1. 3HaveHne n3MeHeHns JaBneHus ansi NpoBeaeHus
ans 3anvcum 3anucu B UCTOPUIO
Change for F Value of frequency change for recording to the 0...100 % 10
record history
WNameH. F ans 3HayeHne n3aMeHeHns YacToTbl Ans NpoBeAeHUs
3anucu 3anuncu B UICTOPUIO
Clear the Command to clear the VSD operation history HET / OA HET (NO)
history? KomaHaa ouncTkm nctopun pabotsl CY (NO/ YES)
OunctuTb ap-
XnB?
VSD network settings (RS485) / Cemesbie Hacmpotiku CY (RS485)
Netwrok Network address of VSD for information exchange 1...65535 1
address with the SCADA-system
CeteBon CeteBon agpec CY ans obmeHa nHdopmaumen co
agpec SCADA-cuctemomn
Exchange rate Rate of information exchange with the SCADA system, | 1200 /2400 /4800 /9600 9600
CkopocTb obMeHa bit/s /14400 /19200 /28800
CkopocTb o6meHa nHgopmauuernt co SCADA- /38400 /57600 /76800
cuctemon, but\c /115200
Protocol type Type of the protocol of information exchange with the WP3 / THK-BP ctangapt/ IRZ
Tun npoTokona SCADA system THK-BP pacwwp ./ PH-
Twn npoTtokona ans obmeHa uHdopmaumen co tOHT/ITYKOWMA- 3C
SCADA-cucTemoi (IRZ / TNK-VR standard /
TNK-VR adv. / RN-YUNG/
LUKOIL-ZS)
Response delay | Delay of VSD response to requests of the SCADA 0 ... 65535 mc 50
3apepxka system (0 ... 65535 ms)
Bblaun oTBeTa 3apepxka ot3biBa CY Ha 3anpockl SCADA-cuctemsbl
VSD network settings (RS232) / Cemesnie Hacmpotiku CY (RS232)
Netwrok address | Network address of VSD for information exchange 1...65535 100
CeTeBoit anpec with the SCADA-system
CeteBolt agpec CY ansi obmeHa uHdopmaumei co
SCADA-cucTemom
Exchange rate Rate of information exchange with the SCADA system, | 1200 /2400 /4800 /9600 9600
CkopocTb obMeHa bit/s /14400 /19200 /28800
CkopocTb obmeHa nHgopmauuert co SCADA- /38400 /57600 /76800
cuctemon, but\c /115200
Type of protocol | Type of protocol of information exchange with the WP3 / THK-BP ctangapt/ IRZ
Tun npoTokona SCADA system THK-BP pacwwp./ PH-
Twn npoTtokona ansg obmeHa nHdopmaumen co tOHI/ NYKOWN- 3C
SCADA-cuctemon (IRZ / TNK-VR standard/
TNK-VR adv. / RN-YUNG/
LUKOIL-ZS)
Response delay | Delay of VSD response to requests of the SCADA 0 ... 65535 mc 20

3apepxka
BblJayun oTBeTa

system
3apepxka oTt3biBa CY Ha 3anpockl SCADA-cucTeMbI

(0 ... 65535 ms)

* “OFF” = the protection is off

“AR” = the protection is on; in case of switching off due to operation of
the protection in the automatic mode, restart is performed

automatically

“LOCK” = the protection is on; in automatic mode in case of tripping

start will be locked

** “ONE-TIME” = the set mode is activated only once during the
nearest start (stop) of the motor

“CONST” = the set mode is always activated at every start (stop) of
the Motor or at the set intervals

“OFF” = the mode is inactive

*"OTKN" - 3awuTa oTKNoYeHa

"AlNB" - 3awmTa BKMOYEHA, NPU OTKIHOYEHNUM NO 3alumTe B
aBTOMaTUYECKOM pPEXMME NPOUCXOAUT aBTOMaTUYECKUIA nepesanyck

"BIIK" - 3awwmTa BKNOYEeHa, B aBTOMaTUYECKOM pexume paboTbl npu
OTKIMIOYEHWUM MO 3aLUMTE NPOUCXOAUT GrOKMPOBKa 3anycka

** "OQHOKP." - 3ajaHHbIV pexum BKMOYaETCs OQHOKPATHO Npu
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Parameter/ Function
Description
@yHKyus
lMapamemp /
HaseaHue

Setting range/ unit Factory setting Note
[Juana3oH Hacmpoek / 3asodckas TMpum.
eduHuya uUsmMepeHusi Hacmpolika

** “NORMAL” = AR is performed immediately upon return of the
parameter to the allowed range;

“COMBIN” = AR is performed upon expiration of the time set by the
relevant preset parameter and only upon return of the parameter to
the allowed range;

“TIME” — AR is performed upon expiration of the time set by the
relevant preset parameter.

*** "HOPMAJINS." - AlNB BbInonHseTcs cpasy no Bo3spaTty
napameTpa B AOMYyCTUMblE Npeaens;

"KOMBUHWP." - AT1B BbINONHAETCSA MO UCTEYEHUN BPEMEHW,
3a[aHHOro COOTBETCTBYIOLLLEN YCTABKOM 1 TONBKO NP Bo3BpaTe
napameTpa B JONYyCTUMbIE Npeaen;

"BPEMA" - ATB BbINONHAETCA NO UCTEYEHUN BPEMEHU, 3aaHHOr0O
COOTBETCTBYIOLLEN YCTaBKOW.
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APPENDIX B

VSD electrical connections diagram
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APPENDIX C

Workbench for checkout of IRZ-410 functioning
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~ 380V 50Hz/

APPENDIX D
Recommended connection diagram of IRZ-410
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APPENDIX E NMPUNOXEHUE L4
Installation dimensions of IRZ-410 YctaHoBOuYHbIe pa3mepbl CY UP3-410
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