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EHEPIOAYAMUT — ENERGY AUDIT
LUTAX A0 3bUIbLLUEHHA NMPUBYTKY IS YOUR WAY TO INCREASE PROFIT

EHeproayAuT — 06CTEXEHHS BCiX
eHepreTU4HUX CUCTEM NIANPU-
€MCTBQ, OLLIHKA BTPAT €AEK-
TpoeHepril, BUSHAYEHHS LUAAXIB
3ano6iraHHsa BTPAT i NIABULLLEHHSA
eHeproedeKTUBHOCTI

Energy audit encompasses an
inspection of all power systems

of the enterprise, estimating power
losses, finding ways to prevent
losses and increase energy
efficiency

EHeproayAuT BiA
NAT «XXMEAbHULLbLKOBAEHEPTO» -
BMKOPUCTAHHSA HOBITHIX TEXHOAOTIN
i3 3aCTOCYBAHHAM CNELLIAAi30BAHO-
ro, YHiKaAbHOro 3a CBOIMM
SAKOCTAMMU OOGAQAHAHHS:

Energy audit from
PJSC Khmelnitskoblenergo
means involving the latest

technologies and using special

purpose and unique equipment:

EHeproayAUT AO3BOAUTD: Energy audit will allow:

B MOBIABHOT eHeproAadopaTopil
Mobile Test Lab Hi-teKH;

B MOBIABHOT BUMIPIOBAABHOT

eAekTpoAabopaTopil

Mobile Test Lab HQ

m mobile energy laboratory

Mobile Test Lab Hi-teKH:
m mobile measuring electric laborata
Mobile Test Lab HQ

I BUSBMTM (BY3bKID MICLIS B CTRYKTYPI EHEProcno-
>KNBAHHS;

M BU3HOYMTM MOTEHLLIAA MOXAMBOI EKOHOMIT

B COOPMYBATU IHAMBIAYOABHY MPOrPAMY MiA-
BULLLEHHS eHeProeddeKTMBHOCTI TA 3HVKEHHS
BUTPAT HO eHepropecypcu;

B 06paTM HEODXiAHE eHepro3bepiratoye

m identify botftlenecks in the power
consumption pattern;

m determine an amount of potential savings;

m build an individual programme to
improve energy efficiency and reduce
energy costs;

m choose the required energy efficient

OBAQAHOHHS equipment
EKOHOMIYHUW EPEKT COST ADVANTAGE

YucTuin npubyTOK BiA 3QMiHM, TPH BapTicTb TpaHcdopmaTopa Activity Net profit on replacement, UAH (for the | Cost of a transformer with an
(3a 10 pokiB) 3 AMOPdOHUM OCEPASM, TPH period of 10 years) amorphous core, UAH

AiIQrHOCTMKA | 3aMIiHA TPAHCAPOPMa- 249 677 85 000 Troubleshooting and replacement 249 677 85 000

Topa noty>HicTio 400 KBA (1978 pik of a 400 kVA transformer (year of

BUMYCKY) manufacture: 1978)

AIGrHOCTMKA | 3aMiHa TpaHcdhopmaTo- 482 090 85 000 Troubleshooting and replacement 482 090 85 000

Pa MOTY>KHICTIO of a 400 kVA transformer (year of

400 kBA (1990 pik Bu1myCKy) manufacture: 1990)
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KPOK MNEPLUMXA. BAMIPIOEMO BTPATH

Mo6iAbHa eHeproaabopaTopis
Mobile Test Lab Hi-teKH -
KOMMNAEKCHa AabopaTopis

AASl QYAUTY OOACQAHAHHA

po3noAiAbdux mepex 10 (6) kB.:

B BMMIPIOBAHHS BTPAT XOAOCTOrO XOAY TA KO-
POTKOrO 3AMMKAHHS 3a TPMJOA3HOK CXEMOIO
i HOMIHQABHMX 3HAQYEHHAX HAMPYTX TA TOKY
TpaHcadopmaTtopis 10(6)/0,4 kB;

H BMMIPIOBAHHS KOEXILLIEHTA TOAHCAOOPMALLT

B BUMIPIOBAHHS OMNOpYy OOMOTOK TPAHCODOPMA-

TOPIB MOCTIMHOMY CTPYMY;
B 3AIMCHEHHS TEMAOBI3IMHOIO KOHTPOAIO;
B eHeproayAmt TEMAOEHEPIreTHYHIMX 00 EKTIB i

Mepex

MOBIINbHA B POBOTI,
TOYHA'Y PE3YIIbTATI!

C
@ickH® @

Mo6iAbHA BUMIPIOBAAbHO eAeKTpoAabopaTopis

Mobile Test Lab HQ - aiarHocTuka (nosipka)
BMMIPIOBAABHUX TPAHCoOpMaTopis

B TPAHCAOOPMATOPIB CTPYAMY KAQCY HAMPYM

0,4-110 kB 3 HOMIHOABHUMM NEPBUHHUMM TO-

kKamm 15-3000 A HO MICLLI EKCNAYQTALLT;
B TpaHCdoopMaTopiB Hanpyroto 6, 10, 35,

110 KB, sKi BUKOPUCTOBYIOTbCS B MEPEXAX

MANPUEMCTB-EHEPronOCTAYAAbHMKIB

KAo4oBi nepeBaru Aaéopartopiu:

® MOBIABHICTb — AOCTaBKO AO MICLLE AOCAI-
AKEHHS;

B TOMHICTb — BMCOKQ §KICTb BUMIPIOBAHD

m YHIBEPCAABHICTb — pi3Hi BUAM AOCAIAKEHD

= IHHOBALLIMHICTb — HaMCy4acHiLLE OBACAHOHHS

HighQualitat (=
MOBIL TESTLAB

STEP 1. MEASUREMENT OF LOSSES

The mobile energy laboratory
Mobile Test Lab Hi-teKH is

a complex laboratory to carry
out an audit within the 10 (6) kV

power grid distribution equipment:

m measurement of the open-circuit and short
circuit losses based on the three-phase
diagram and nominal values of current and
voltage of the 10(6)/0.4 kV tfransformers;

B measurement of the fransformer ratio;

B measurement of resistance of transformer’s
electric windings to direct-current;

B heat monitoring;

m energy audit of the heat and power supply

units and grids.

The mobile energy laboratory Test Lab
HQ is designed to troubleshoot (calibrate)
measurement transformers

m current transformers of 0.4-100 kV voltage
rating with rated primary currents ranging 15-
3,000 A at the site;

m transformers with 6-10-35-100 kV voltages that
are used within the grids of power distributing
companies.

Kay advantages of the laboratories:

m MOBILITY which stands for delivery to the
audit site;

m ACCURACY which stands for high quality
measurements;

m VERSATILITY which stands for various types of
measurements;

® INNOVATION which stands for the most
advanced equipment

MOBILE WORK WITH ACCURATE RESULTS!

www.hoe.com.ua = 5§



KPOK MNEPLUMXA. BAMIPIOEMO BTPATH

KomnaAekTauis
Mobile Test Lab HQ -

KomnaekTauiis
Mobile Test Lab Hi-teKH -

STEP 1. MEASUREMENT OF LOSSES

Basic configuration
of the Mobile Test Lab HQ:

Basic configuration
of the Mobile Test Lab Hi-teKH:

6a30BUU BADIAHT: O0Q30BUU BADIAHT: m a measurement unit with an SA-540 m a gauge to measure current, voltage and
P P

B OAOKOM BMMIPIOBAHHS 3 MPUAaAOM CA- B NPUAQA BUMIPDIOBAHHS MOXMBOOK MO CTPYMY, instrument, a notebook and a 380 V/20 A angle ermors, . .

540, HOYTEYKOM | TPMCDA3HMM DETYATTOPOM HAMPY3i TA KYTY: three-phase controller; m the working calibration standards to inspect
380’B/QO A; m poboui ETANOHI AAS MEPEBIPKM TOAHCHDOP- m connecting cables; current transformers up to 3,000 A and

B 3 €EAHYBOAbHMMM KOBEAIMU; MaTOpPIB CTPYMY A0 3000 A i 5000 A; = s:]ondo:fvce power supply unit with no less ,?HOOO A:k' ibrati tandards to i ;

B Arperatom OBTOHOMHOTO XMBAEHHS MOTYXKHIC- M POBOYI ETAAOHM AAS MEPEBIPKM TPAHCADOP- than - eHwor }:ng Cfo' ra |or:c s O% c;r S %f\s/pec
TIO HE MeHLLUEe 5 KBT martopis Hanpyrn 6, 10, 35, 110 kB; . . VOlAge Iranstormers o 610,35, 11 ’

B DEryAbOBAHE AXEPEAD CTOYMY AO 3600 A i Extra configuration options: m an adjustable current source up to 3,600 A
R o 6000 A: m fhe laboratory can be completed with a and 6,000 A;

AoAATKOBI 0|ju.|| KOMMAEKTaLLi: . B DEryAbOBOHE AKEPEAO TOMAPAZHOT HAMPYTH 0,38/11 kV three phase transformer and a m an adjustable source of three phase voltage

W TPUdOA3HMM TpOHCdC?OpN\OTOp 0,38/11 kB i AN Mepesipkit HOM, HTMI, HAMI, 3HOA 380 V/40 A controller; fo inspect NOM, NTMI, NAMI, ZNOL 4,8-12 kV
peryastop 380 B/40 A; . 4,8 12 kB: m the audit labs can be extended with the unifs;

B AaBOopATOPIl AyAUTY MOXYTb BYTH AOMOBHEHI B DEryAOBAHE AKEPEAO OAHOMDA3HOT HAMPYMH thermal monitoring devices, allowing to carry ™ an adjustable source of one phase voltage
MPUACAQMI TEMAOTEXHIHHOTO KOHTPOAO, LLLO AAS IEPERIDKM BIMIDIOBAABHMX TDAHCADOPMGA- out the energy audit of the heat and power to inspect the measurement transformers
AO3BOASE MPOBOAUNTH EHEPTOAYAMT TEMAO- . . ; ; NOM, ZNOM 4,8-42 kV, NKF-7 76,2 kV.

T Topis HOM, 3HOM 4,8-42 kB, HK®P-7 76,2 KB; supply units and grids o ' ' '
eHepreTMyHnx o6 exTiB | mepex B connecting cables

AOAATKOBI OMNLLIi KOMNAEKTALLI:

3’€AHYBOAbHI KABEAI

Extra configuration options:

m ¢ three phase transformer 0,38/11 kV;

B a 380 V/40 A controller;

B the devices to measure the open-circuit and
short current losses for the transformers of

B TPUdA3HUI  TpaHcdhopmaTop 0,38/11 KkB;

W peryastop 380 B/40 A;

B MPUACAM AAS BU3HOYEHHS BTOAT XOAOCTOrO
XOAY | KOPOTKOrO 3aMMKAHHSA AAS TRAHCJOOP-

C
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POBOTA - Ii, EKOHOMIA — BALLIA!

MOTOPIB i3 BMLLOIWO HaMpyroto 351 110 kB

HighQualitat (=
MOBIL TESTLAB

.Iiﬂiiiﬂp‘- a

higher voltage (35 and 110 kV)

YOU SAVE WHILE IT WORKS!

www.hoe.com.ua = 7



KPOK IPYTUW. /| STEP 2. KPOK TPETIW. EKOHOMUMO!

KYINYEMO ANA CEBE ABO KIIEHTIB TpaHchopmauis
SELF-OR CUSTOMER-ORIENTED PURCHASES e i b

MaxEF — yHIKOAbHO KOHCTPYKLS T HOACYYdC-

Mo6iArbHI eHeproaabopaTopil The mobile energy laboratories Ha TexHoAoris
Mobile Test Lab Hi-teKH Mobile Test Lab Hi-teKH and
i Mobile Test Lab HQ Mobile Test Lab HQ VHIKAABHICTb:
CepBiCHi MOXAUBOCTI: Scope of services: B MPOCTOPOBA MArHITHA CUCTEMA OXOMAKE 0OO-
B HOBYOHHS BCIM HIOOHCOM EKCMAYQTALLT: m fraining to know all operation nuances; MOTKM, Q HE HABMAKM, AK Y BCIX CTAHAQPTHMX
B MOXAMBICTb IHAMBIAYQAbHWX MOAMADIKALL m individual modifications of the labs as per TPAHCHOPMATOPAX;
AQBOPATOPIN HA BMMOTY 30MOBHUKA; customer’s requirements; W BIACYTHA MPUMYCOBQ CHCTEMA OXOAOAXEHH,
B MOXAMBICTb KYMIBAI KOMMAEKTY 3 MOAQABLLIOKO m possibility to purchase the unit with further W yCYHEHO BMMPOOMIHIOBAHHS eHeprl
YCTOHOBKOIO | IPOACKEM KIHLLEBOMY CTOXM- installation ans sale to final consumer B HOBKOAMLLHE CepeAcBMLLe,
BQYY; m 18 months warranty period; B HAVBULLMIA KOeILIEHT KOPMCHOT All (KKA) -
B rapaHTIMHIM CTOOK ekCnAyaTaLi— 18 micauis; | m after-sales service 9?%? .
B NICAINPOACKHE OBCAYFOBYBAHHS B GiAbLLA HOAIMHICTL TO pecypc (Yac poboTH);

B 3PYYHMM PEMOHT — AOCTATHBO 30MIHMUT OAMH
Onuii kKynieAi / Purchase options i3 TObOX MOAYAIB

m MIA KAKOY - Aa6opatopii B KOMMAEKT OBAAAHAHHS  ® KOMMAEKT OBAAAHAHHS + NOTYXHICTb TPAHCPOPMATOPIB - Bia 25 kBA Ao 400 KBA

Ha Luaci RENAU, «Co6oAby AQGOPATOpI TEXHIYHA AOKYMEHTALLS
yKo/v\rl/\eKTOBGHi BCIiM HEOD- (AI/IB. CTOp. 6-7); AAS BCTOHOBAEHHS HA LLIACI BunpomiHioe eHeprilo B HOBKOAMLLIHE He BunpomiHioe eHepriio ExoHoMiIs eHepril
XIAHUM ODAQAHOHHIM; KAIEHTA. cepeAocslLLLEe (AOAQTKOBA MOTY>KHICTb)
ButpaTtii HO NpUMyCOBY CUCTEMY He Mmae nprmyCcoBoi CUCTEMY EKOHOMISt BUTPAT HO EKCMAYATALLIIO
B TURNKEY PROJECT - H EQUIPMENT SET m EQUIPMENT SET + TECHNICAL OXOAOAXKEHHS OXOAOAXKEHHS
the labs on RENAULT and of labs (see pp. 6-7 above); DOCUMENTATION y pqai PEMOHTY — PEMOHTYETLCA A60 PemonTyeTsCs abo 3.0MiHIO€TbC9I EkoHoMis Yacy i KoLLTis
Sobol chassis including all to install on the customer'’s 3AMIOETECA BECE TPAHCCOOPMATOP G ' ;
the equipment required; chassis. KKA - 95-96% . KKA = 99%! . EKOHOMIA eAeKTPOEHepT
Pecypc po6otn — 30 pokis Pecypc pobotn — 40 pokis

HALLA TOYHICTb - BALLA MNEPEBATA!

3AMNMPOLLYEMO AO CNIABHOIO BUPOBHULLTBA | EKCMTOPTY TPAHCPOPMATOPIB !

=T TOWARDS YOUR ADVANTAGES WITH OURACCURACY! -~
@leKHE) @ @MaxEF



STEP 3. TIME TO SAVE!

Energy efficiency

transformation

A spatial three phase transformer Mackf
combines unique design and cutting-edge
technology

UNIQUE CHARACTER:

m a spatial magnetic system surrounds the
windings, and not vice versa as opposed to
standard transformers;

m no forced cooling system;

m no energy radiation escaping into the
environment;

m the highest coefficient of performance
(Efficiency): 99%;

m more reliability and longer life period (running time);

m convenient repair, it's sufficient to replace
1 of 3 modules

TRANSFORMER CAPACITY - from 25 kVA to 400 kVA

Radiates energy into the environment Does not radiate energy into the Energy saving (extra power)
environment

Costs associated with the forced Doesn't have the forced cooling Savings on operating costs

cooling system operation system

If repaired, one has to deal with repaeringlanodule from 3 is to be repaired or Saving of time and costs

replacement of the whole transformer  replaced
The Efficiency is 95-96% The Efficiency is 99%!
Operational life period is 30 years Operational life period is 40 years

Electricity saving

You save up to 20%!

WELCOME TO JOINT MANUFACTURE AND EXPORT OF TRANSFORMERS!

10 = www.hoe.com.ua @MaXEF

SPACE MAGNETIC SYSTEM

KPOK TPETIW. EKOHOMUMO!
STEP 3. TIME TO SAVE!

ETaAOHHI TpaHcchopmaTopu
TransfStandard — HaMBuLLQ
TOYHICTb NepeBipkH

OCHOBHI nepesaru:

LLIMPOKMIN AIQMNA30H MEPBUHHMX CTRYMIB;
BMCOKiI METPOAOTIYHI XAPOAKTEPUCTMKM;
3PYHHMM 3DO3YMIAUI IHTEPTDENC;

HEBEAMKI rabapmTiL;

MOXAMBICTb AMCTOHLLIMHOIO YNPOBAIHHS;
3BYKOBMI CUMHAA Y PA3i MEPEBULLLEHHS CTRYMY

1. B3ipweBi TpaHcchopMmaTopu CTpymMy
TC(n)-05, TC(n)-06, TC(n)-012

TpaHCAOOPMATOPKU MPU3HAYEHI AAS BUKOPMCTAHHS Y SKOCTI
POBOUMX ETAAOHIB MiA YOC MOBIPKM BUMIDIOBAABHMX TOAHC-
doopmarTopis CTPYMY (HOMIHOABHE 3HAYEHHS MEPBUHHOMO
CcTpyMmy Bia 15 A0 3000 A)

2. BsipueBi TpaHcdopmaTopum

Hanpyru TH(n)-6/10, TH(n)-35

TPAHCOOPMATOPM MPUIHAYEH] AAS MOBIPKM TPAHCHOOPMA-
TOPIB HAMPYTH, LLLO 30CTOCOBYIOTLCS B @AEKTPUYHMX YCTA-
HOBKAX 6-35 KB. (HOMIHOABHI MepBMHHI Hanpyr — 6, 10, 35 kB
(35//3), NOXMBKQ BUMIPIOBAHHS HAMPYMM — He Giablue * 0,1%)

3. B3ipweBun TpaHccopmarop
Hanpyru TH(n)-110

TPAHCHOPMATOP MNPUIHAYEHUIN AAS BUKOPWCTAHHS B SKOCTI
POBOYOro ETAAOHC MiA YOC BM3HAYEHHS MOXMOOK BUMIpIO-
BAABHMX TDAHCJOOPMATOPIB HAMPYT, LLLO EKCMAYOTYIOTHCS
B €AEKTPOYCTAHOBKAX i3 HOMIHOABHOWO Hampyroto 110 kB.

«30JIOTUN»

CTAHOAPT
nepesipku
TpAHcdopMATOpiB

GOLDEN STANDARD
in transformer
inspecting

Standard transformers
TransfStandard ensure
the highest accuracy inspecting

Key benefits:

wide range of primary currents;
high metrological characteristics;
convenient user-friendly interface;
compact dimensions;

can be controlled remotely;
audio warnings of current excess.

. Model current transformers TS(p)-05,
TS(p)-06, TS(p)-012

The transformers are designed to be used as the working
calibration standards during calibration of current
measurement transformers (Rated value of primary current is
from 15 to 3000 A)

2. Model current transformers TN(p)-6/10,
TN(p)-35

The transformers are designed to calibrate the current
fransformers used in the electrical installations 6-35 kV
(nominal primary voltage 6, 10, 35 kV (35/3)

current measurement error, % - not more than +0,1%)

3. Model current transformer TN(p)-110

The transformer is designed to be used as a working
calibration standard during error estimation in the
measurement voltage transformers, operating in the
electrical installations with nominal voltage of 110 kV

— B EEE BN

BALL EHEPTETUMHUN CTAHAAPT! / YOUR ENERGY STANDARD!

2\ Transformer
@Siandard Www.hoe.com.ua = 11



Hawe yHikaAbHe OOGAQAHAHHS —

BALLA KOHKYPEHTHA nepesaral

Ckopuctamtecs Hawmm 20-pi4HKIA AOCBIAOM
BUNYCKY €HepreTM4Horo o6AaAHaHHs!

B BeArKuM NIAMPUEMCTBOM — 3HU3MMO EHEPTO-
BUTPATM | 300€3ne4mMOo NOCTIMHMI eHeproa-
yAUT

B CepeAHIM i MOAMM KOMMOHISM — 3MEHLLIMMO
BMAQTKM TO COBIBAPTICTb

B |HO3EMHVM AMAEPAM | BUDOBHMKAM — 300€3-
MEYMO eKCNOoPT TA CMiAbHE BMPOOHMLITBO
CY4OCHOrO OBAQAHAHHS, CMPOBXHBOMO (HOY-
Xayn

B Ycim! Ycim! Ycim! Aonomoxxemo CTathi eHep-

roedPEKTUBHMMM, IHHOBALLIMHMAMM, LLLE OIAbLLI
KOHKY PEHTHMMM!

Yekaemo BALLMX NPOMNO3ULLIK LLLOAO CNiBpO6IT-
HULTBA i 3aBXAM 3a6e3ne4nmo HamedpekTUBHi-
Wi MmoAeAi napTHepcTeal

3 noBaroto,

reHEPAAbHMIM AMPEKTOP

MAT «XMEABHULLEKOBAEHEPTON
Oner Kosayyk

KPOK YETBEPTUIA. EOEKTUBHE NAPTHEPCTBO
STEP 4. PRODUCTIVE PARTNERSHIP 40 &0

Our unique
equipment will
maximise your

competitive strengths!

Our 20 years of experience in manufacturing of
power equipment is at your service

B For large enterprises we will help to reduce energy
consumption and ensure energy audit on a
constant basis

m For middle and small companies we will help to
reduce costs and production costs

m For foreign dealers and manufactures we will
ensure export and joint production of the modern
equipment, real know-how

m To the atftention of alll We'll help you to become
come energy efficient, innovative and more
competitive!l

We're looking forward to receiving your offers for our

cooperation and are always ready to ensure

the most effective partnership models!

Yours faithfully,

Director General

of PJSC Khmelnitskoblenergo
Oleh Kozachuk




