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Economical Technical Rapid Assessment Rating

Plant Subsystems Lifetime Lifetime Good Fair Poor
(years) (years) (<=) (<=) (>)

Electrical Installations
Generators, transformers 25-40 30-60 25
High voltage switchgear, auxiliary electrical R ]
equipment, control equipment 20-25 30-40 =4
Batteries, DC equipment 10-20 20-30 10
Mechanical Installations
Turbines

Kaplan and Francis turbines 30-40 30-60 30

Pelton turbine 40-50 40-70 40

Pump turbine and Storage pumps 25-33 25-50 25
Gates, butterfly valves, special valves, cranes, 25-40 25-50 25

auxiliary mechanical

Civil Works

Dams, canals, tunnels, caverns, reservoirs, 60-80 80-150 60
surge chambers

Powerhouse structures, water catchment, 40-50 50-80 40
spillway, sand traps, penstocks, steel linings,
roads, bridges
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Main problems on generators

Excitation regulation

Insulatio problems

ageing
Mechanical defects

Pollution <=
= Magnetic core
Partial distorsion
discharges .
Slot wedai — P Conductors wear
d ‘; weda'nd ‘ or break
Biect =" = e Rotor coils insulation
Loosening of tF =SSN effects
magnetic core Interpolar connections
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DESIGN 660MW AT 750MW AT 0.9PF 750MW AT
PARAMETER 0.85PF 0.85PF
Rated MVA TT6MVA 834MVA 883MVA
Voltage 23kV 23kV 23kV
Stator Current 19,479 A 20,935 A 22,165 A
No load excitation 1.726A 1.726A 1.726A
current

Synchronous

impedance 3,220A 3,460A 3,664A
current

Excitation current 5,054A approx. 5,178A Approx. 5,645A
Excitation voltage

at 100°C 403V at 100°C approx. 413V Approx. 450V
Synchronous

reactance 2.00 pu 215 pu 2.27 pu
Transient

reactance 0.275 pu 0.295 pu 0.315 pu
Sub-transient 0.22 pu 0.235 pu 0.245 pu
reactance

Arm. hot water o o o
temperature approx. 75 °C approx. 79 °C approx. 83 °C
Field winding o o o
temperature approx. 75 °C approx. 77 °C approx. 83 °C
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[ Station Original New Percent
| Rating Rating Increase
‘rAbitibi Canyon |48.5MVA 70 MVA 443 %
Ontario Hydro 25 Hz i60 Hz
Sir Adam Beck 54 MVA 763.5 MVA 17.6%
Ontario Hydro 25 Hz 60 Hz
Sharavathi India | 99 MVA 133.65 MVA | 35%
Hoover Dam 82.5 MVA 130.26 MVA | 57.9%
USBR AS, N7
Hoover Dam 82.5 MVA 133.3 MVA | 61.6%
USBR N3, N4,
A7, A6, Al, A2, \
N8
Shasta USBR |75 MVA 128.87 MVA | 71% 7
Bersimis 1l T—IZO MVA 168 MVA 40%
Hydro—Quebec |
Units 24, 25 1
Yates Anabamﬂ 19 MVA 24.97 MVA |31.4%
Power Units 1,2 |
Glen Canyon _[125 MVA 174 MVA 39.2%
USBR Unit 8 ] |

ECAY %o i8rve ¢ 0 3
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Original Refurbished
Generator/Parameter 32MW/ 42 MW/
40MVA 49 4AMVA
C unrent.lmear density on inner 8044 A/mm | 883 A/mm
stator diameter - A
Flux density 1n air gap — no load
peak value of fundamental 074 T 085T
component - B
No loqd excitation current — 178*A 214%* A
analytical calc.-Ip
Stator .wmdmg leakage reactance- 15.80% 14.10 %
analytical calc. - X,
Synchropous reactance in “d” axis 216.5 % 205 %
—numerical cale. - x4

*with 26 turns per rotor slot; ** with 25 turns per rotor slot

Y%A £ Vv YyCAEORDG R Y@@ E° «

Original Returbished
Generator/Parameter 32 MW/ 42 MW /

40MVA 49 AMVA
No load excitation current 199 A** 226.2 A**
Rated excitation current 550 A* 609.4 A**
Stator winding leakage reactance 17.35 % 13.30 %
Synchronous reactance in “d “axis | 222 % 202.5 %
Emse level measured at 1 mand 2 $5-87(dBA) 86-88 (dBA)

*with 26 turns per rotor slot; ** with 25 turns per rotor slot

1/
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ANSI American National Standards Institute

ASHRARIE American Society of Heating, Refrigeration and Air Conditioning Enging

ASME | American Society of Mechanical Engineers

CMAA | CraneManufactures Association of America

EASA | Electrical Apparatus Service Association

EPRI | Electric Power Research Institute

IEC International Electrotechnical Commission

IEEE | Institute of Electrical and Electronics Engineers

NEMA | National ElectricaManufactures Association

NEPA | National Fire Protection Association

UL Underwriters Laboratory

BLAEAUY Y%odad v

f  ANSI C50.12 Requirements for SaligPble Synchronous Generators and Generator/Motors
for Hydraulic Turbine Applicatiorj49].

1 ANSI/EASA Standard AR10Q020: Recommended Practice for the Repair of Rotating
Electrical Apparatufl9].

1 |IEEE PRESS, Inspection of Large Synchronous Machines: Checkhdts,e Identification,
and TroubleshootirjgQ].

I Guides

2 Recommended practices

11
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{1 IEEE Standard Techniques for Hiyfoltage Testinf1].

1 |IEEE Std 43, IEEE Recommeéed Practice for Testing Insulation Resistance of Electric
Machinery22].

{1 IEEE Std 56, IEEE Guide for Insulation Maintenance of Large Alternaimgent Rotating
Machinery (10,000 kVA and Larg¢23d].

1 |EEE Std 95, IEEE Recommended Practice for Insulation Testing of AC Electric Machinery
(2300 V and Above) With High Direct Voltap].

1 IEEE Std 112, IEEE Standh Test Procedure for Polyphase Induction Motors and
Generator25].

1 IEEE Std 1131985(Withdrawn), IEEE Guide: Test Procedures fMirect-Current
Machine$2q].

1 |EEE Std 114, IEEE Standard Test Procedure for SiRgkse Induction Motof27].

1 IEEE Std 115lEEE Guide for Test Procedures for Synchronous Machines dPart |
Acceptance and Performance Testing Parfliest Procedures and Parameter Determination
for Dynamic Analysif2§].

1 IEEE Std 117, IEEE Standard Test Procedure for Thermal Evaluation of Systems of
Insulating Materials for Randoiwound AC Electric Machinefg9].

1 |EEE Std 118|EEE Standard Test Code for Resistance Measur¢gdgnt

1 IEEE Std 275, IEEE Recommended Practice for Thermal Evaluation of Insulation Systems
for AlternatingCurrent Electric Machinery Employing Foffilound Preinsulated Stator
Coils for Machines Rated 6900 V and Be[8d).

1 IEEE Std 286, IEEE Recommended Practice for Measurement of Power Faetdp oip
Electric Machinery Stator Coil Insulatifi3?].

f | EEE Std 304E, | EEE Test Procedure for Eval
Systems for DireeCurrent Machind83].

T | EEE St d 399 E, | EEE Recommended Practice fo
Systems Analys[84].

9 | EEE Std 429E, | E E &e foREhermamEvauatbreod Sedlad énsutation

Systems for AC Electric Machinery Employing FekiYound Preinsulated Stator Coils for
Machines Rated 6900 V and Bel34].

9 | EEE Std 432E, | EEE Gui de for l nsul ati on Mai n
hp to less than 10 000 HhpY).
f IEEE Std 433E, | EEE Recommended Practice for

Machinery with High Voltage at Very Low Frequeip8y].

12
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| EEE St d 434E, FuhchoBdE Ev@uationl & Indulation Systems for Large
High-Voltage Machings9].

| EEE Std 492E, | EEE Gui de f or-GeOgraton838]t i on and
NEMA MG1, Motors and Generator$4d)].

NEMA MG2, Safety Standard for Construction and Guide for Selection, Installation and Use
of Electric Motor$41].

NEMA MG10, Energy Guide for Selection and Use of Polyphase Mdi#Zjts

NEMA RP1, Renewal Parts for Motors and Generat®&srformance, Selection, and
Maintenanceg}3].

UL 547, Thermal Protection for Motors [a]].

UL 1004, Electric Motorigt5].

wa %A £ wa-¥ A e Ay

EASA AR 200, Guide for the Repair of Power and Distribution Transfofdgts

IEEE Std C57.116, IEEE Guide for Transformers Directly Connected to Gengt@ors
IEEE Std 7991987 (Withdrawn), IEEE Guide for Handling and Disposal of Transformer
Grade Insulating Liquids Containing PGBS].

IEEE Std C57.12.00, IEEE Standard General Requirements for Higuidrsed
Distribution, Power, and Regulating Transfornié€s.

| EEE Std C57.12.01E, | EEE St dypablistributioGand er al |
Powver Transformers Including Those with Selidst and/or ResiBncapsulated
Windinggd5Q].

| EEE Std C57.12.56E, | EEE Standard Test Pr o
Systems for Ventilated Dfyype Power and Distribution Transformigsd.

| EEE Std C57.12.90E, | EEBmn®tsedDidtdbutidn, Powes,t Co d
and Regulating Transform¢&2)].

| EEE Std C57.12.91E, | EEHypsShistibutioa ardl Powerst Co
Transformergbs3).

| EEE Std C57.91E, | E E E-Oidmmedsed Tramsformdisdla di ng Mi
| EEE Std C57.94E, | EEE Recommended Practice

and Maintenance of Dfyype General Purpose Distribution and Power TransfofBigts
| EEE St d C5Quid®férEransforieE Enpulse Te8].
UL 1561, DryType General Purpose aRdwer Transformefs7].

13
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1 ¢ % & odBed
9 | EEE Std 421.1E, | EEE Standard Definitions
Machine$5§].
1 IEEE Std 421.2, IEEE Guide for Identification, Testing, and Evaluation of the Dynamic
Performance of Excitation Control Syst46.
9 |EEE Std 421.3E, | P adntial STesa Reduaraments ffoo Excititiong h
Systems for Synchronous Machif@g.

#CyS$ jvICHPE y

1 IEC 60545, Guide for Commissioning, Operation and Maintenance of Hydraulic
Turbine$61].

1 IEC 60805, Guide for commissioning, operation and maintenance of storage pumps and of

pumpturbines operating as purfts.

| EEE Std 492E, | EEE Guide f or-GeOgrato88lt i on and |

| EEE S t-d98%(Withdrawn) IEEE Guide for Power Station Noise Cof&&)!

NFPA70B, Recommended Practice for Electrical Equipment Maintehédice

= =A =A =4

NFPA 851, Recommended Practice for Fire Protection for Hydroelectric Generating
Plant$65].
1 NFPA 907MP, Manual on the Investigation of Fires of Electrical Origin.

CééwyY -smo ECA
1 [B71] IEEE Std 1, IEEE Standard General Principles for Temperature Limits in the Rating
of ElectricalEquipment and for thEvaluation of Electrical Insulation.

[B72] ANSI C29.1, Test Methods for Electrical Power Insulators.
[B73] ANSI C92.1, Power Syste@dnsulation Coordination.

[ B74] | EEE Std 62E, | EEE Guide for Diagnostic
0 Part 1: @ Filled Power Transformers, Regulators, and Reactors.

f [B75] | EEE Std C57.106E, | EEE Guide for Accej
in Equipment.

T [ B76] | EEE Std 454E (Withdrawn), | EEE Recomm

Measurement dPartial Discharge (Corona) During Dielectric Tests.

14
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1 [B93] ANSI C37.06, American National StandardC High-Voltage Circuit Breakers
Rated on a SymmetricaCurrent Basi8 Preferred Ratings and Related Required
Capabilities.

[B94] ANSI C37.9, American Standard Test Code for Power Circuit Breakers.
[B95] ANSI C37.12, American National Standard for AC Higbltage Circuit Breakers
Rated on a Symmetric@lurrent Basi@ Specifications Guide.

1 [B96] | EEE Std 141E,actiteEoE HectRcePoveenDistributioa tbr P r
Industrial Plants.

9 [B97] | EEE Std C37.04E, | EEE SVYoltagalGircud Rat i r
Breakers.

9 [B98] | EEE Std C37.09E, | EEE SuolagedCaauid Te st
Breakers Rated on@ymmetrical Current Basis.

T [B99] | EEE Std C37.010E, | E\toEageQirquit Breakaers i on G
Rated on a Symmetric@lurrent Basis.

9 [B100] | EEE Std C37.011E, | EEE Application
AC High-VoltageCircuit Breakers Rated on a Symmetrical Current Basis.

9 [B101] | EEE Std C37.081E, | EEE Guivditagef or Sy
Circuit Breakerdkated on a Symmetrical Current Basis.

9 [B102] | EEE Std C37. 13\ltagelAE Pdiwver EitciaBrehlkenrsd f or
Used InEnclosures.

T [ B103] | EEE Std C37. 14VoltagelDE Pdwer EircaitrBceakersl f or
Used InEnclosures.

f [B104] | EEE Std C37.16E, Amer i elow-Vokhge i onal

Power CircuitBreakers and AC Power CintuProtector® Preferred Ratings, Related

Requirements, and Applicatidgkecommendations.

T [ B105] | EEE Std C37. 20. 1EAcosed b®@VBltags tPawerd ar d  f
Circuit BreakerSwitchgear.

f [B106] | EEE Std C37. 20. %l&d and SHiBnHypeSCuhicied ar d f
Switchgear.
[B107] | EEE Std C37. 20 -Edbdosed Interfmfer Switchgear.ar d f o
[ B108] | EEE Std C37. 2 9vBltage IAE Pomer Sitcuit Rrdtectord f o r

Used inEnclosures.
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[ B109] | EEE St d C 3ifal Ssaodard for Switehgdaicon-Noltaga ACi
Power CircuitBreakers Used in Enclosufegest Procedures.

[B110] NEMA ICS2.2, Maintenance of a Motor Controller After a Fault Condition.
[B111] NEMA ICS2.3, Instructions for the Handling, Installation, Operatimmd
Maintenance of Moto€ontrol Centers.

[B112] NEMA PB1.1, General Instructions for Proper Installation, Operation, and
Maintenance of PanelboarBsited 600 Volts or Less.

[B113] NEMA PB2.1, General Instructions for Proper Handling, Installation, Gperand
Maintenance obDeadfront Distribution Switchboards Rated 600 Volts or Less.

[B114] UL 489, MoldedCase Circuit Breakers and Circliteaker Enclosures, Seventh
Edition.

[B115] UL 845, Motor Control Centers.

[B116] UL 1066, LowVoltage AC and D@ower Circuit Breakers Used in Enclosures.

[B117] UL 1558, MetalEnclosed LowVoltage Power Circuit Breaker Switchgear.

wa Yayaley wii

[B50] IEC 60308, International code for testing of speed governing systems for hydraulic

turbines.

) ) ) Awz wpiedz wi
[B51]l EEE Std 82E, | EEE Standard Test Procedure
Conductors.
[ B52] | EEE Std 400E, |-BErEcEVolGgeiTests onfPower Clsldek | ng  Hi

Systems in th&ield.

[ B53] | EE E978 (Withdrévin® IEEE Guide for Msuring Resistivity of Cable
Insulation Materialat High Direct Voltages.13

[ B54] | E E E1986 {Withdeaven®, FEEE Guide for the Design and Installation of
Cable Systems iRower Generating Stations.14

[B55] NEMA VE1, Metallic Cable Tray Systems.

[B56] NEMA WC50, Ampacities, Including Effect of Shield Losses for SiFgtnductor
Solid-DielectricPower Cable 15 kV Through 69 kV (Copper and Aluminum Conductors).

2,
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[B57] NEMA WC51, Ampacities of Cables in Opd&iop Cable Trays.

[B58] UL 1072, MediumVoltagePower Cables.

[B59] UL 1277, Electrical Power and Control Tray Cables with Optional Opfiitedr
Members.

WAD Y2 y-yv-BUwees

[B60] UL 1569, MetalClad Cables.

[ B61] | EEE Std 242E, | EEE Recommended Pract
Industrial andCommercialPower Systems.

T [ B62] | EEE Std C37.91E, | EEE Gui de for Prot
Transformers.
[B63] | EEE Std C37.96E, |EEE Guide for AC M
[ B64] | EEE Std C37.97E, | EEE Gui deSystemr Prot
Buses.
[ B65] | EEE Std C37.101E, | EEE Gui de for Gen
[B66] | EEE Std C37.106E, | EEE Guide for Abn
Generating Plants.

1T [ B67] | EEE Std C57.13.1E, | EEE Gui de for Fi
Transformers.

viwl Avnng 0 %o

T [ B118] | E E-E970S(Withdra®m), HEEE Standard Definitions of Terms for
Automatic Control on Electric Power Systems.15

9 [B119] | EEE Std C37.1E, |EEE Standard Defi

Systems Used fdBupervisory Control, Data Acquisition, and Automatic Control.

UCu¢ owAECA
[B120] [B120] | EEE Std 80E, |EEE Guide for

[ B121] | EEE Std 142E, | EEE Recommended Pr a

Commercial PoweBystems.



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

T [ B122] | EEE Std 367E, | EEE Recommended Pract
Station GroundPotential Rise and Induced Voltage from a Power Fault.
[ B123] | EEE Std 665E, | EEE Standard for Gener
[ B124] | EEE St d e for5l0skumenthtiBrE &d Goatiold Equipment
Grounding in Generatingtations

9 [B125] | EEE Std 1050E , Correction Sheet, 7

Instrumentatiorand Control Equipment Grounding in Generating Stations.
1 [B126] IEEE Std C62.2.2, IEEE Guide for the Application of Neutral Grounding in

Electrical Utility SystemsPart 18 Grounding of Synchronous Generator Systems.



DOI: 10.30503/nripress.2020.13 YA

dawhy %LEE wWEHWANRY WG oz CIAE &8y &

2/



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢ WRfiCoy @gEE o614
('33/4E'ﬁ¢,@1y

i Al PO XCAAD ECQRAAR LAY %BMiI LEECWAWY %a2st 6 ¢
CAAY | BBAY VLEERNs Ay wlA LC-DWWIE  Gvod (/ORE v A AR\
Az YBAEV YRS EwHpALEYy BVvALELALEWwWRY: CT Cywi o EvA
Azatij wywA Czweée¢gwz § CC &auv n§zamody ¢ wz- WAC altécAniz
Y CEWRAELEV %Yy A ViwjwAAy © (

al waAjvw pACy¥%uCOBA £ EwEVvALD ¢v Cy¥% Uév ¥ | ¥

At w3 Qe Awpa ) WiEEYwzA Eév A&ve LCOWE &%l GRGRE v

LA Bt vy %0Y OAOCEWNRAANCICYH Wi @AW EAA vw B EHE
IR

¢v¥z awhy %@y oCBY AcGCHD wivdiw b sowOnA fAayA &b
Ab3 %u UeEv ¢v Q) VA va ievcapdNfv Clzéwew Ay ¢owaa
Y%z ¢ ¢wWAAY jvHuCCaAE %WCEME | gCéoFu jvmCCAEL
@é o /U %C 8A byt ApaC elon/Buyaicyly Yf wz Y éh i LWy o vl AR
CWaA°3v@yBziwClp %Uad EWHRE ©°&aVA- %aplu °3vy 6w
dRwi 0v CwaAOoO BaPUOZLWE, YyYVvA« § 6cowAAY a
+ %000 BBV AOA AL zAKWES 6 g0 v C) B!l LAsvAIEW VHAE v E Yaw A /
awiy%Cy 1 ¢%eidv jVACA-£ %t E¢owhAegwz agAs
Y°E GwCz
§c wB AAPRECAwT %O v BIA Eaveijy Zeh ChCAPRAZIAELE wz
ORatipondewawhn gy LEVAEMEY §y C1 € %ol 6Aa-ipBAQRvBvzt %1 6
} CRA%WYEL LAl © & wz

20



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

g o sl a

| Owi°y¢whi paley OB E%e w§

o»
N
(@]
o
<

i v ACAwWE Fwiowp

aAawoEyv?: y ¢bPpl Gwo({

5

21



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

UCuUweg y OGwid°oppi CEBBLEl IOAIBHz, WA O evay/
awoEyv: y ¢bpi awo{,y Ca%bu y a

AQl é-trY

Y CpEwzivt BA. Sz C{Awpuo OGwou° swiy %Cy ¢ Rw3sA0 v
vowi BANAABCYH: 1w&d C«y¥% OGVABPEAGAEBATY ad&ueo
AN § Crawdiékswirhieé QA 60303MED O wv A £ JOWA A} w2 YA A A,

altwaeerAv § T A«Al CY%Wy Y ¥WAREBWRNY LW HBW pE €W
AzZC) *8&° { £ C{Ci %f o671 CA &6A6z 1 E6AFZUELW, z
¢-AA a%i 0 Gay°z y Eowi EwERIAY wy Advw om
°co3dv A0 +BelviAVAVEAWH Y LBUC° YV OABauc 2B WbAzC& W
CA«AEASZAWEE VOEHA «¢ wa ¢ WA Y»“wEoyv OGvACO y awi
i VACA-£ +Eiv y DEAPE WO 3¢YAv OBME/ FeraBzys Witz
Gwuo°yv GCp°ua y OGawpCulbOv ¢Codzwé §y °CBAE

11GaR +veév ACOdyv C3vundO A;

Pz | 0ve° (i whlywACY vl ECAHW, A8\ €% BB wyO UyZad yO i avw ¢
xw, ayv CyvAfiwz ¢A« | gtwéxnUspa y ¢ExUopu
U0ANWMWELCYO Z€Q0 0¥ G OFWWO uUAz MwYABRIE ! BFE° « €
EEVvABILA4AY V. vONQWIVEIWEYCY (GEV y, apl C¢wacos3vy

CAY%Yz ABABLIYERGHE ¢ we Ad wWaAIVCUWHC W CGAEE wikGh °°0uC
Az jwCouyY UeEw TCAWAY € AwAdvwwi i REMWEZYz ¢ Bl « V
Caubu Az 01 843vu&e 100 134 CANIAB AR AZRAQ ¢V
vouazv | weAv¥ Gév % )¢ -v!i¥%u~- gCRIVAE awiy ¥
COWEHE A A ) oZwADPECA - CRAAPHA WEALWBHBIES - vk
y CEwAwWpE | awiny%uCy 1¢E%aidv jVACA-£ v #C
CoiAalrpzoy©°o« y CAwAv joviwhEl BIEC pa° A )WBLE Q@ «p¥
a°E Atvwv CAAC~ %t Cawiy%uCy 1 CBaE ov | v AC

)y ¢ Av

22



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

awhy %Cy CAwAv ¢¢wA¢givEw ¢ -

i VACA-£ Co6i |Vv#UCUPBE yC&%MWA ;wzCABLHK2Z mEE
vivkaz | CAo pAG y  Cptai ¥%BEvuyed w éavivptay Wl At aviny/Eg Wi
) ¢ Avl APUE ¢ACH - wwPlavs~€ Yow i

CE Yoy %) ZCW AE L WilYaEY-v

wz-8uwe ACI AT - , yALop§ %é awd y BuC g v %3 ¢ %z C Y
%1 ¢ 0 yetCacwh &E Gaway wuowA @ G0 AB4EU °I CAANEE  #CAIvw
Yeewpd WE ¢ %{ av Al vnREOWéRYVUALAE ApCwJ oo
¢ Ywl Ga Wikv A YA W FaadvAg v § ¢ TAWRBAEY 62 Y48 CAY A
i wb OnA ¢1-€ g wBRABWEWIRAY y CT T |, £ | ABFHHESKED Cu ¢
I caway Cybivigg CawmpBCy Vi WiBLRAWD yC ajl ¢ v
) LV Ci %E 61 CA
Cawii WY b-£y-v¢ i %E
¢ B8 Bviby %CHIAELEW BARPEZWE LEGARYY Cawdy %Cy
WAECAWA %“AY § &F MBEFddry € w H@pHCAE %Yy wBd 0 %é Uz
yly | AAT pu CA° pAHE, Z3Ay d %z ©i &BCibow, a) tadvwiw
5¢Av a®jE avewEv¥%awaAz 6¢E» wlj vABO& WHYCu whs |j &

ConopEE CwwUuf avwia Az Cawiyy%gy QAGOAVA |yv
Aa0nABET ¢wac Ca %uUU Wz Y2Aehv ,y@ VAWOE ANNT

uCopA vy i{A jwpbOé y 1uUCz%AE a@E -~ UvAy

i whbOé WCa wWAWWCHK Ay uCzBEE | a°ywuCéwz 3%ayY i
CMM e Céad¢ Cg0aawdBewl ¢j ¢ ve GéawESACH wz
tzwg§ y %vytr CawinyxuCy jwpbOé

ada¢Cavwawz BAEVIYA Vv AyvaE UOv/

23



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

cvAneERaw 0 FHighwoltageA vA42%E UV @AY v 1 %1 o6
400aPgveEWE Yy wbzv %l WBAEVIYA | BLAAY i |
¢Ci %WE ¢v ©¥%w- %! wiwgdka Bwiz (GavwAu@ &
56V °p£asNg ¥~ ¢ i WAaEC ¢ W
VARV ULEeMvAR ZWA CHCY E A ¢ dyesssi B5AC FONE & in £
gt weéa WABEY A z | © 3 O §2AE & Wafivd YRACERK - awo
Owo ARAOpWSCABEE § | %° &€ I%RAWAWA @EWCHD £
gé C{ Ci %E:A B VARHCAR GERMBACEy § ¢ -
¢CA- C{ICi uP REWIYAWEN | v Cab
Cz¥na OGw-Cewz¥%riEAecuawhigealy C&HwWAVL | i3

UCuv ¥wa eywwHCyCAwAvV | v 3

wph o uv-vavy i

C VA VBT § R OOi 1 YRR ¢ WIBQ £ WAl WV IAEW vVARGE T ¢
C&waw T jywliZe-vw BAC | A€ vl &l AR QYo EH U 3lwE ey
PO ® C A P WiEae HDBL | AE Yolk LW U %A

#H0aM$ WP £ W HE 8 BAAZ SeEY-v

l OwuC~ ¢E%Eonu § aBYMANEWNU Mz ayva VAR i ot ¢ By 3@
AA3 BU P TCOowhw ACHAWEY LCW Yewi a WYERIVRB\CAWA Y 1oV
Tt HEWAICVVY C¢CCaA%U ¢EcAéEf VawdiasuClyp pIAczyuBRiIAD Y
°©3 vy ¥t avy¥%y wz wpa WAL EUTAGRYDE A3 GV 1)¥izY%v v Y
MGT30° 34 §RSG® 3 /vy C{ Ci %E . ®T1 CAABHW E DWWE? yC\a wh § %C
&€ AOIz%AET 6 - vy y%ia vaOiES/ B§ d W+ 2METDY Jivy y

24



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢ Wi %UE| Mo Ewa?l %voywoAv3 wz A&ZaARN YLAERY ¥hA
) AAOpuawhn WARAEY: &HPWCURV Yl

CeOaywWwiAECHh-£ Col v Owi°ygwhAz depwiHECE bz Cwpe
°3 9y v ECz | V)RCHWE etk BE° GlwdHuo éveos Bt CA
Caw %% y oyl y | jVvACAAA Ve awApwdry wmQUEEC ALZ ¢
GvApbz a°E aé%bPf Ewal YLvoyawwAywv AMGIwViz ¥4
Ci ¥Eo Raww)EOwazw i § 3% C \C ¢ 0w A A pgaw BALC 6% ~waY e ¢ é?
wirC 6 & W vawizewil C& ¢ v Ey E® @ Qv pl avwgEaaysaBiz o6 wA
§¢wa wé warCAC K wya | v ACA - A zC awitdiwdw AGOMA C LHE we
i WE %v Afa o yo%ga&iy Ad 3Ch i Al Az 0{Chi°uea oy GAA
Ao Ct weg ZABPAWEGEWAAYC YvE Guan yiawramA A tA zA aC% @ aive
V& Y%A 2 3eobefbduly Ypgradinge v ° Pz y 6{ é 1°-0 wé
o pEWHEPEEN LCUPE

v %Cy A%%&-v¢i %E

Uewpi y ¢ A3sayAwW ¥a A3y MA2v OuiRle CAP éd 2C3°%pCyu ¢ i

Az Cocéméeond y awvnywEOND | CA°pAU jwu°- Agv ¥y

Ao ¢ | wivEE - Lhv AvC AovpAAE Ecyawéd utet CT 1T, £ LA
5¢Av AL kPR 9eys CAL

C{Ci %E 061 CRAWRH Y %Ll 0 & A vEWGitv omyasacC v

CABOCH v EAwo 6 § Yow B & DeHEE £€ A é
CAOONCH v EAwe 8y + A-OlA+ wyw BCL UBDHECECI
YOHP €Iy CE YA -a WikaeC~ € WEBRKE ¢ wa Ay %~ 0A~ ¢V

A Ay é  %lé Y B RERX aGEACWA D AR BYEG zawée G -wazP -
5CUAED ¢ » “wavyAl oOwitw By &

Uewpi y CaAm@AazLy i w

a6a_ 0 063v¥nu % +%0 v H«v



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

OwuC~ y(aAy %~ ¢

APAAE § ¢! %z OwEptAwCh vb p widd

Cév¥cv y Cpa ¢cwawnwChu y Oz

Cévcv §y Co6QGl ef | AEw

i wi éewpu C¢E%vBfiduzi f{l AEé@ wAGA

CA°pAU O0%opi y C3 v

¢ lawiA®z Ov %yt W% | %wUy
¥ 36CGwgeaGiowh £C AMBC A z

¢ - wA Vya AWp0~ ¢wa (¢ Y¥%wl Ga v
0&M i YawiUw U 8 ¢2v A

¢ AE WMy 6w FLt ¢i BLwE
0 v AT PpYyARECIA © b vAvl

Ud wep Lwadlgy VCRAR v B2t AR \BL &R & Wik WAAEpeY AVEE A° b AU
¢ CaVERNyw A v ydvp Vv vERuGaWy 8ol O Wahasrw i § %Ly y
cania® oy 2w O YLyl wEAR vAdQ-b GA 2 thG ddwiEaA ECGWG Y
I ¢ wia wé waLHEwnwaEsCy CyaMigsswz vy CE EWEREZLOE WA
A b GUAL E4w BEE: OIWJORGHAY ¢ At v 6 0 WE % AFi°%AECAWE | v ° (
S0P £ yumi{IV¢ Cu) %u¥&i v Cobpl &
¢ 10 YWke & 0 Yol yoB«Mple\y Uy
¢ ¢ WA s a ¥4 WPz CAE 7\ % waARE WipCApaw (°© -
¢ Yol & s Ay € Uac B YOw E U
waaA a0 W€ pCa-vp &f O v

Co GA@ICu BAEO



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

& LR VAFCh Gz ¢ wz
i vVAPE-PEDCR BB Kb D i
wai A Jwaa 340¥s § G AR Uy § &4 E © U
C péaw a yavzOIPAIR 1 #Q YAYAAREA v
UudvaeadiOp AAE
C pE&y ¢ weGlyIVC E ¢ A gayav (A il %z
Chiawil yAEIUE WREA £
w il vCi WIE G %3z
Co gy v CGiwo maAvigdgy Uy
, AHKRAED C{ CawBy aCCAANBKAE
a°paki AtAvavwp @i ®E Y5 AMARAN AFL.Cy @BvieEE L
560 0WE ¢i #E AsCuy cabovbpieu@msad Y U CamEgwwEeGA° p A
VS puiocmMAA | @ty Ty CBORIYGW Y@ Wfi Y@z O 0 wi
UeEgM&E §y owéaoyv OAO- ViaEwmAE AlIcaHi @aw ALA | x|
%t ¢ *%E Az §FACYH~ agYCTHPEHRI ¢)AGAVvAGMDE) Y %€ W A
5 °Elw z
# i v ORo sAswWERRFAeilv x AP « ¢ ¢ wi
#iv.ydw <« CAE p JRTEVSACE awiy ¥%
#iv,y-ow B« BAKDBUCE (E¢owh aw
#ivy/edW B« BINEP WO X ¢ ¢ WA
#i viyadow ¥« ClAPwANRI v C{(Ci %E 61
#i vyomow F«p A« C{CiGe 06171 CA
3 -



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

#yAev Oc¢ v$aevCkevaAREY Wéso C{ Ci %E 67 CA

- AP ELD C{CawBy wCCAAMBKAE
wWh U0 avy %i ¥EY AA-DERNE, D ¢ @ Ba0N yEY. Dyl CAAb ACAWER § ¥
Uewpi ¢¢wi E,z Vv %¥w, CORYXAZTICOWEHRHEEWDT CA  a
50w z¥%E ¢ + BRA YAz GIVLE - Gwa ) L Y

C{ Ci %E - &Tc@M Wvv ¥vesv

¢ ¢ Wi +a&vafvraggy C3 v %0
+ %A« C{Ci %t 0671 CA awiy %uCy
AbCuY awdywCys BlguarnCpadi E o617 CA

Ovy %CE awiy %Cy | wilBegyBACEYy CHW i 24£0 vV CoA

.APARAE U BMAEH~ CARBAARYY ¥vos

Uewpi %t jwo°.- AAPRALAGAFAARARAAECHE ¥Ve

V¥#c«vy | 0COmE | CA° p AU ¢yi KB vghiOvET CGEBAE °)0! U VAl

¢ Yovaic AGOWE Wb@G6 “AET (v O¥%w- y  G&-AWH~%0 ¢Ad Ep I

6 T¢EGAWR Y LY 6 CE AES ¢yv CopEbw §iCWEREA WMEALL ©°op~ A

candain)iné L QJRIS/IQIS ¢ F~ | Yaw, z  Va g RO EC] Cicwm
5 oElw z¥%¢ %A EEABAARA z Y21 ¢ E UEv

CaCOCEAE y Co By~ WaECA
CzAp« 1ABHwa,wd CoCOCEA
wCyw AwhnBEkwi
Ay, 0O¢wa¢ewad aAyav LCiCHTCEAECEWR BE WK waE Bk i
Wi 1MECA %U Az +voi %A ¢iwhw{CY Ap wiz 63 zC & |

3.



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Xj EEywEYy oo @ECAKE | W %o Cy  YCooling éata AVAA zI v& YowA
Oé mwmdaECA y ¢ %v %uONv %AEVIHYA 6Actr |
CzAp« Avw~ £ gwia Or{CHIC £AR

~

Avow~ § 3ol VAivewE
| +¢Cav%U Az i/ 3w Y3z y°li o A£C yoweuvg-avhAl ¥.6-w & Wk
¢CaxnU Az 1 ¢ %4 cWoARCEOC&FUES LD AIES 1 FHav §Iwd Uz
° CO.AE ¢CYWAY A0 ¢ @PFL A 01 ¢ - WAC®HL3 yjp1 UC 84
y b7-00 ¢3xa8sU Az AV AWA] 3N CHREW A i ¢ %a C
°3 vIy¢ YWA %1/ ¢§®aNU WA 1 & %Ha e Cél ¢Bwhz Wty
°3 vy 1¢& y ¢Ywh TA%Uy bANzu 3o 0330 wiCeBLz $ e Cé
Yo+ ¢ CaA%U Az #Cé 3z whée ¥, gpd Wé VA 0w /4
O)YwA 1wl +ywRICEROHR ANz, wi °3 vy Yyl oy
UC{u CUCEVAARE (TALCHE
uC{u CuCBEWIA Y%vi 3
XWE¢wz %OEAz °3 vy, Y16 ¢ WAL 3AY W€ AL BE
X YWA. %% (£
¢ ¢ wid wiW&E.C §A VB~A3% ¢
Gv?wz,j CefvA awr
Ov %%z APRWE %& Wwwig
¢Ca%uU Az i/lecna°@uz: YCHyALHy ° 30w @Ay ik
o EvzmericO %a pi g o ECA Mame® O A A 6, GF.V wo U
OwAea&el v xAp <« wdiswyowo ta £
OwAel v xApswa#wa puic)
V94.20 Cz %ASHOOU A V4F v, VORACHE 0 vAZz % ¥ \oWFvy 3~V ¢ %E
O)CEy ¢wi y¢ 6§ wacCE~ AA

3/



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

éw. /GE VWY ®CYy a Ay

¢ ey C5IWMIBLAE Yawi

oph{BwHE cdwRH +&z CEBW -0 AR vi#L OWEREAGC Buv § W

awo o LL WA {1 ¢on)ICIplkeADYCjvaw AUy LLAZ v wH

) EAWjwaE v %Oy vyl y OVe 03 @Ana R iAdk A U

CzAp« Avw~ Ai %aou ¢ ¢\

Avbw~ ¢ wi 5w @&@ywe i ¥
, 020 Ca%U Az 1T ¢a¥ %y Mz yo Gowl 83 yORR®Havh A+ 6BV A

GIS ¢Oy ABASN V4 # ;whjuwo$l | vy w

C{ Ci %Ef atwiniGA.CEwWAR A 3 %CE w

aywpfi C{Ci %E( 671 CA

wh 0 aywp b wld 2wio A

°3 vy §,8-6yCHEWMY WA -1 uWBE C{LONRA%ULIDHFLRLE ADKIE

°3 voyju WE Yw, £ 3 B,CA U #Ajzv \wbpdxI$+ CABY BOF v il |

ACCac° ppi 1 p- .20HECAXLYHASE)x wé g Wa %0 ¢

Ybw, z § ¢ BAVIYCO AE

coyywul CUCEV %o Y%w, z

oyywaul CUCEYy %a~ ¢i

°3 Wyawwyy ¢AE |yly |1 Cywan- wA YonE Ayl 366 wAYEA .
¢t Canwu Az Coli WA &8 £ERNRNVAAVEIER VA UE AawAg VIR £° 3 v
Ci i %06¢Az 93 wyC &l ¥%U) WRIG GONGRZYLPHE | vid & &Yy w ol U
AOA 2vAICHMS- € 6 y Agv3ed ¢ A~ L adh) Az

- YUGARCEY %o~ Yw (z V ¢ %

Y- & ICUSOENYY2E Yow i

30



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

123 CavUy Agv wPaiwBEC GA1%U; VAjzwW i 0& v 9938 \AG i +O¥3F
0j Y%w, z, Evwe oy Awzp KRdBasdneist £/~ aiv %G & y wo U
tCaxnu Az Ciui. ¥ ECARAZUHRSBN Biv@&:3 Wz OMOEA & £ ©°

)&#30 Ca U ,AlzO wbi«$

°cyywulr YLw, z( y ¢ ¥

oy ywial CUSONEYEaYLwW i ¢

caveyyy CyesoSA-awhy vl | awiewi Az DAAY B+t vAXE
OWCY T WBAU | wi Yew ¥ WIOCE\BSHIGA S A v BAR VU DL %Al
V¥« v  GWYTYALT Ewa

C{Ci %t 061 CA awny

gEé C{Ci %uf 61 CA

gEEé Yo FEA ¢ AW VA %G A

cavyyy ¢ AL dwdywil AyowdivwA wilz 06 @AY %t vATA -
¢t Canu Az Yw, z, 2HC C AL (MARKNYE ¢ Wétd ALV SuwdA U A
MOAz %l | wsO&e & %E 3 Ve gy Awo U

# AEi & *ACAICi %E( 61 CA

CEVBCHZ Cy%UCy ° CHRMERLHLWI, -

VBLAEV Yy A 8z NE AR Y1 yTy | ¢ e wA Sz Ay s~ 1+ ¥
Az Mwb/G/¢e Ch #%UY Wau Yaw, za VVZNIEay 3P0 v yieQazaysNE A
WMOAZ l %o EO  wZbLa b 0uisy olese e vt CG

# AEi $ Aey C{Ci %UE 6

CEW%V S ¢¥%hz CVHUCHTwWE @aRBI (

VYAEV Yy BRNEKR °CMmEYy | yly | ¢¢6wA /Bza AgEs~ 1+
Az MwhG&C 3A32Y yaw) & YAEW FUY 3 +AC (4G WENER RV VAjz
AOAz %u | wi %o Eu @38 /G{veystear | tyCAaEy

31



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

# AEiWvCACi %E ©171 CA av

Avvy Y»ij CEA%yv SAEWBH4E LWICT
vy leydEy | Cowawb &A+- ww@Ev | awnewi S5AAYEMS +BLEV
Az Yw, z WBAEN ¥4y \ARWO AV C 2BBLU° ARYE € @aw ey ALV %
| CAwNvV E£f£j] wz xwé/lWL{Ze.@&Bw e dy HECARwd § ACE v
i)weé 6fb oyl #vEcAEECUIAY v Col v Ui 1P

# ABEiPBAB{ Ci WE ©71 CA av

CEY%V %S ¢¥%z CVauCyw® LHLEI C]

v %Cy VR aWERY%WIi JkewUA-° ByRBRWYA Ui YW BYE Y\

L+ 26 8 CQARU Evivl I Y%w,z °3vy 1¢& $aAWh~°*UE
) °CEMPZIO B0 wi © v & 8, ¢VC &#4Uv YOWAMIIWS z |  CR O §

# AEHWMOR&ACI £ ©1 CA av

CEY%VY %3 ¢¥%z CV%uCyw® LHAEI C]

y%Cy A°é WAPBUAU ¢ °

C{Ciu%ut o6nChk FgwiERQY YLUEVIGHFRLASZTAWLY WEILE
i¢ aABIAcCANA UCz%AE UAy %i v VAGrGludiy @MW §y  y 1

oiw Vi [Eo o A, z °3 vy
# AEASYWEECI WE 671 CA av
CE%vma: ¢y %Cy ° CoAR ¥AVw,i £ ¥

VBAEV Yy A SAAE CES VI yTy | ¢ewhA AAa Ay K FEA
AMWIPOWY/WECH YAz Y%w, z YLRBIVEA+AZ O K @7 %wdA %03 Ay
AOAz %0 wizwia%skd N § LECVLDBY LE 1!

Yow, z § ¢ %z ©° COAf
0 v %1 Oc aw , %a Qo) AL
Gv %l 0 ¢y BOW Yajewd i ¥

32



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

vy ¢ /EE | yleyColwdyaw trow-wA Evadw i Yewi S5ARA Y §ut3 + Bl
Az HREG &y VY1 W ViAW ¥z 1 & &av%AE Vv %y
O{ yw« j VACA-.£/ WL & 8W U &
wzwhMaedwiPC-Ae p A OGwCh.zv.vEy v?
| Wie E &k W HikCEREDP AU Ap CU ¢wZaEyBAL P ABE Az 1 ¢
Ov ARhXOWIAEgHAE i w2Cu O Witk a w vV AGRyEL wWAAY
5¢Av 060¢» =H%E AzICiH | CEOMGFZEET el ¢ a ¢ A3
CuCHY Ml a WE ek GAFICHAWD © - %
0 wB WNaAWLCHHEB ¢ LWAAC P AU
&V & B VSWEBYE\C & % Ve aowdadt~ wAA° p AU
0 wB W& WRlCH %A B aanvig€ 3¢ wBA° p AU
Yo A zOW B Woaelv A, QA siBvE & w BB A ° @ A U
CBWAVABOE we @A p Au
e CwWa %% wie ACAALE w I Y-
wa %A A §awi, 628 s A BN we EEC A 9y AwWIC A b @u(v %0
6 ¥ o A G AY Y
¢ \b i 3 0 Whwhe AEC A
Yowé, Vit 2 Wwfle iAEC A
¢ ¢ VR 2 Aiw i A KC Ao b UV %40
YVowG, ik ZC 2 Abiy.w i igA KAC A° b (v %0
i~ Aiw C & dvia I Zap Aew i igd AC A° b (v %0

w & % ophe AAECCAICWEE Y Yol €AY BAWM %40

33



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Cawny%uCy | AACAGE ¥%E ¢ @R EY + wa
0w B N aAWCQH HA R 2OWBFHS-p 6 @twEW AT p AU

0 wB N& Y Wi REAEILCPewEW AT p AU
w{da w i WA Yo\BL1YAAZ Y B -v-v

) €8 waG\OTWREAR Y7o v 10 B\ ® YBE OWIE W Sv FAICYYAa B4P 794 E
I ,$8 C 8AYDBwW Sy, W AN I & Waaw v W % BysaZ2v P O FR & wia!
W v y2wBeiC 8AE { Goi T YAV yAweeuC SAAA E @ §Lcoi T YAV v w o O
a w iy i 6 GYWSBLIC aAa W A L J awOiBfAL YL W BOUC AW A z R i y %4Cy
VE 1ol VAN ZICH € w6 Wit R WaEa ¥ YIwWHBIC A4 EA AW
5 Ewia& &Ik »/A3@owEaiw ij WHACW b £
waaw P JCIHEABA Y 6 ¥4 pai
%UCG ivHEAE OPaizo p & W@ & HeAHC ¢ ¢ Vo0 % He/BoGa(E £
¢ Yor Y MeC/a2E W § 3801w i
i wiyO@iw A 6 WwENC t- \D 3 & Twy W8 & @ & U A
a°gwbwpWwACO ARC [EXRL-
waaw iy, WisGaival B Y EAY | Yaz
i v A AVOERC - & WERW ¥, WSCE Yk 3 & BaEVEYE000 b & C @ W £
wa o VECE ¢ Wik & B i A A suawaaw ACYE Ve 36 3 Wi & |
C £ v YEC MDA B A WEWCHAZC AV Y Yz

W W T YV SAADIEREEW BV FCY 4 ENGIM] AvENTD JWIUES GV ABBOE ALCUAY Y 4z
¢ - ARLICE 35C ° U

34



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

#wp R &a witwseGyiv o A Y- ¢ WE
wph A ¢i CEB w)§alAGhE6 B tE AR v IBEAVW A VA3 QW0 YA YL\ Ya L E
y ooawnhy yecHa iz ClYDN°eAlYyT 6 v CASME LB NI a § A C
56 0WE WEAIASVERGELRAL véEREWwvenR. GEAY
E- %6y %CHIA £
wA i ¢ & wol/EOZEY] COi 1 MEAR v, yondwi fayAR Gy ¥ VAL i U BAE v
° 3 Yoyl w B § @i R & C A w B MAY #4$W py 18w pCACE 3G E Law E U
6 WAY YBAASC 6 € € BoMk ez w20 A (6 -ClBAX4.2C £ v, Y1 @ v
) ¢ Av AcH KA QUSeRi £
L wzYe § O YU
CUE&AY WAS {1 0WRR v, y-+widwi it Wyt y AVeiw 0 %A
A %RAévyeZ CHIA £
+ WO AV fie W28 WHBL 0 1¢8 VED. & WAA LW HCHIAZBE
wtA 6Esv oy ICvimEZE V- vBOWA UC-008 € 8A3 W YW & 2 A BCHEN § Y4C Y
) CAv at Aluy#HSLeq v HBHE L A ¢ C
w pi & ¥ CAYeVE 1Yz
o YA & W A yy K @YCa ¥ PL VICEH B EANZQ W g A HAE (/arsaigzys E
¢cwd BB 1 0a% 1 YowmE 0D AR O A zviAOAHiELW C4 &Cli G ¢ w i
Yo'y /aw ol AOZYW FEVsaCdzu BN aviva:t ) ¢ Av atvApjwh A Cowb &
} vgvALL

# wip W $ EOzIEBHWCEAY p A O-HE-v

CAopAl yowd@As AtCOwp ad AézwA Aadr »%BwA~ (Gw-
U%)%v 1 Uk W [aAwdidz w G w ajC @G i WE GBniA z ¢ wWAAWHA Y
Apa jvvvi Cpa +why & we ACHEFOW ¢ wal CElVonA & 41 Yy
ICawn %wi C§ weW Uy YAy 3 Qi © ¥avwdi 2 di-wpidx v vy Awlib & w G

4 +



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢Ci %E [ woCu Av v@lv AL WwwPEEWI Sidka | VY G a
5¢Av 0 &wiseenks wa

C 362mav W HC WYEH AE A CEaL e AU b wdow Ay v
awfy %CA «¥ wRMp D - WA @inG QvE 1) yw bG-whOAl

1A & Aadw iy %26 $adZew ) y

waiw FCYAWERD £ v hasvey) y

Cawd Wwke g a gy Wiz bwiy
0v e&eyr j¢ bpiv ACRL A A GBE-Y-v

Cpad CA% wz R« BwBYypduwe ¢ LAt W] ¢bpl v
AW~y awia® A O Avar waes Av  t BLAOD Owl &€H%HeiTdv § O
xNBw & A yAWG @l¢ fiv AYA T yBw Aodwzéjo yévw aOA O - | MBAAKH-£ § C
CWAAOzZWE | jl%Paé Coow a WA FAWAN Y4 eeaeyee Bapvi Y184 Cyy  GewBé
Ueév U@ @Gy D iac vepewd awedadwi-wal awRay OAA
v O zCAXEAT jwu°- Atvivy AAREY%AEWHLVEVEDY
5¢6v °pEw{Y ¢i %E
0 wa A #Aj0 w .o BAC T & wdly & ; AVRCTA z
wae ki §6amit Gwiwd AG BZEARS AW 2 -
Cr peamav it o ML ICEA 12 g w z
ANDTSX ¥, & WAL AYagwz
0weo A R j0 w i A LA B & w ity FpAEYA z
awE§aai@faw e

0 v &aE aCjly z Avtb LAEWCA | z



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

4 € 0BV z GAMNE OF ObAay Awp UEP o, &) A-y-v
Cobpi °VPp a3ml¥piLcQEaA§AE AwWoHERYy y O Wwé %yWwpa
%1 Uévy CECzAAnCU ¢¢wLA 0L CLzGAAL £¢ GO¥LPodl
CANEAC U ¢ 8 &4 4 DAL BA yowpLozAbainj Ladwd Céwa ABwb g whi
Bepi OGACAWUAEV ApCAZ Z4viNgéey AWivHE | oemEZERA
) CAv a°E @aAWBAM Aivy 06 ey Cizw BAA) v e pvit  Cp
MHI-701¢ ¢ W € z6Y3/Aagp i AACRA G evw %0
¢ % RZCOHABEIONE Y8 Yow i
Coppf { ERTD-PTI0 Co U yoweRFO AD © {¢u WAC3 v 30
Modbus/RS485
¢ % BRZCOAFEIONE Y48 Yow i
MHI-701¢ ¢ W 6 zGEABAWIT g |
¢ % RZCOABEONE Y8 Yow i
6 % ACRAC ya&k CBEE{ Ca 1¥EKT © & awid ¢ Y%V

g6 RO AR WED Va8 Yow i

HA T Gl ey AN i SO © ¢hi AYB-v-v
AICO WY | WewOa wiRoMERGp Wil A3# AAICYy wiu $ 0 CATH Ad w/EA
AC@gawll AEBE veriGi CICh-H Wil AIGOIWIVE w & 02w Y@ Y v wu £
Ce Vi g oW OEHE wa Yoxviv W oaEE wWoCoaRWAVEY AT €vpa  wp A
5¢Av  %E ¢ vwiB®&4o ) IEMLE Q@avp &
CoyCuw oA wu %A y 1 E%E UCCPE Ty CéwAwp
Cphigwl yERT @@ ACEl AWE U
OGvwi ywaC~ ¢éwalrtWwApEC~ ¢

i W %0 ACE W iE %@ W IOV G vy & oOp Wi 0 v

4 -



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

E%v°o A0y BUArvHEaRAAY VEBLAKHED UNYT CA%Nz wz
WA
W & YAV VAR Gv O A TENIES & BN p W Ie s v O
¢¢ewAr By ARCGEARD WOL +w-oyv

wé A~ g@ECAY 0&wavEAZ\WVWEWCpPpz E
+%y jwywiov dvadg i3 CEAWM ~%Y g WaEd A & ALK PEACZW E
Cawny %Cy O WEOANGTRE comEd Yav Adv +3%y Ad U« ¢V
awoEEwWU ¢ YU ayncaswh anweGiv Ggyddia AA ga AL
¢O)Av ¢ Colvwb3%e vo wtbpht §y goY awoEyECApEHpAwA U C/
U D WERG £ Bvb@ dwz v A b ICAZAVGIRE3sa DWE N | wu CTA° p AU
50 0wE éecvhaaegiadivibh y v ACA- £
C{ i1 ALY wina Jv ie WBd CGR
C{ GiITMBEAA € A dvaav DR G VE
a wfayt B awe MarepoweringC U &M@ vizaw iCH X GRYE ¢ w z
CuCHY Mtyt vl CCC § WeEQARIMED WHE § & Y12C ¢ v O Yy vV
Cawhn yivkywa WA 1C3 v %0

OHC t oyl ¢ Vaka . iz Yov JABNOVALW & woBBGEW 3 oA SR wei L

BLABGHD GQRE 264 §0 Ctoyi oping vaivbz A&k Wiy ?
5¢6v CpEBWIEvAa RARBAWEe MUE Wz 6

#Y %Cy i W ¢ ewaRWIDY vady o] B sty
# Y%y WETU.EC weaw UWCH 3G WALR Wil CACY WAE %V %2 Ay dwz
(WAl CizwaBA £ ¢} P Yoyp & GBCAR AR WYzy Ty * ®v O ywoAv A
#y %Cy | Ybv ey 5wu %A
#V %UCy | PCEWELAWE BRw id € Bz AADANEY ¢ ¢

4 .



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

#V %Cy  iBAVCHS 5Syw UcYaAawECH AXii, 8 CW A £
V%Cy %y WEO VAYSGrA© p AL
vnaniwEu y GCAUP AUMICOA & 2ADAYyAAGY B wRBY ECA®
WA~ | GACPAR Y~C° CE%A- § ¢ taweh VIV yC i AYEA AET G7A
Oow 0w A 1B ShBRCER~—CEASSywa | O ACAWAREE | § %Ly E 9 WE YW
UEv CUEOMZ @AY %~ CEHE° U j wiuPHkoy WCuCEFBalBE w
¢ wHE A w AW vevEU YA | A CCOEGKzs @ o wp LEMEE AT tyWE  C v v L
al y)€ miww pUACUYE: § 361y GACHAIE Y, FOW U134 REaw AAWYE Qi

5¢Anc ¢, *%Ez y%uCy %ywEUOQ

ctwiosév §y Chpa CAC«Af

6 0 uCQ@mA 0w 6 -whh wodu

Al éwpu *wpAv ACAE y71 Cpa j wli

LWy A vy A6t vt Yy ¥é jviovwo | wi ywiulC~ xw, @y

ctviwnvué y Chpa

Cév¥e«v cwalwi %z CéwY | %wUy ¢ C3vxubd
aAy %~ Atmwl puzTy | ¢ A&E° U

a°y¢wA jwayw- wi %t §f VACA-E

CbOé O/aUA WEEV ¥aeyv °¢y/EE |yl y | Owuaof- wA éwaw
Uewpi v CawAipyCaCs 35A ot N vz ¢ LWACA° p AU

owaC~ y BAY %~ ¢¢

EPCi VARAYy %M& ¢v <y § ¢ wA

4/



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

#¥Cy wd U BB WwIWACEA P BrA DY
IC Yav ¥ O BAY bV ES Cay B DGOV ABWIAZG Y %W Y 3 v a¢ A3 %l %C
Ce WWAEA £ & v ¢UxezpAEay é wAd \{ € A & Biew A Wi ¢ AVAC A z
Ap COAlRWE ¢ i %E aulo§vgb Wi Ry ¢ ShACEYEY WE®R Ap Cu ¢ Wl
CUBBEALVX aBlBEEY Y4F VI ACAOyEc e g wa Co ARwAvv AQALCH PE
LEV¥Hzw, U jVACA-£ Vv Mwek wbes oy Q% 3 Ad° cesad | Cp
P BEOwbz” Wi %° é ¢ wa BLAEAWIAAA o /By CAEP Fik ChVPAYAM U € °

%C y-wEA

a0naldAy twa lCC Ap . YEGnE ARz~ %t Az %-£ 0%é oCy

OAO: | CTRANYaGHA zBERC K tiviRBwy & WB %Ly € @A|

| 06 %CE xj UCU&mEwhCaj AV e di ERABCW B V72 C & wé

| ¢Ywabuo §y Gwio .- & wBBiHptaamd vyl ovevye eyw ~6 Ul 3C yIwahz3:
YR it OmWHEC pAWwWeET yI & &EwA OC

HPCGSE - WA @A pAUC & uvaNONCAP QABUVSIOOWEY@® | %E (e vV

| QEWINE a6 WAEN 8434 faByCHYeVEP &)t WANZEC £ YE W @ C ~

) C EWBLCHUP 0 ¢ Ev ° AzE HEE QsgAWYEDN § A pev £

#Cawiny UBCAFHIPPEUCUIWES ACEw?! 0CE
BwitwzaAE §y CawhiyuCy jwbOé UvAyv ¢-wA y ¢

wé AEBA~ | CAAGweld awoEEwln¢] ICQaWTOWOR ¢ wih
CAv i E- ¢ £ ¢%wieE

56 0wE jOwin O\t cvik@Gv WiE 1 ¢ ¢ %E° U Ap CAIT U Yt¢ iCd o
°b£vwh¥ABRALYLICEME U6 vs Hywiliowl °+%E ) CEB/ AV
5¢vV

40



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢ ¢ %E ° UCEY z BaSwWaaloop@y 48 CARAT DAwpE ww-Cav?
y aéuky EEvAav V| wWAKEWGA zE aWA U Q éévised  CIwEaAR @
JCacguoy Co6-v?i x¥%-0 y Ao E«¥%z 0OV %Y

1 A0 jwbOé ¢-wA y uCumE y Caolbyph~T aéovaY«lv | Vv
GWE¢wCy

6 Co  £¥%¢ WR %Y B EBEMMIGE v Wiy 1o v B BB cowRet Avdry G C U
CobpdaviwaAt viiv Valivvi%uCubEe §
aoo, 0 Ucawphz W VYWCURPZECFWBEN LA OY LWV
5¢Av a°E At vaAy D€ »y 34vE AEBIEY &Hv4aE W C
BAEV WY A -06AEL V¥
CobpAet Ww&a %CubE
CobplHu-€wa “AAY Ui | AT z ¥
Cioe jwpOée ¢-wA y AATE
Coppde piad pyu twaCabE
WECEwa Uv AywCE WeAbypvi ¥%Gwab
¢ A Yayavgyeamy w £
¢ CoOowb@ o davg ABPGGEMCh A AGYWa-  Yew T B v @-~Y Aluv-Aip Yi A
5¢6v T hDBRwAYVE WAV apLEaREDMA SV wy WEA A Y W
C £ Yov @ak i {6 @Y
Czj gy @@ y °/
V %C O AE
Cy%a ¢v A~ | wa®BAz (Vi vdAv-° A
Coev Uewpi
41



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

x ENwWE V¥ x|

Cyopiy Uetwhpi
CUCEYy %o £ § ¢whi
Owil %i ¢y 3%Cy wWAE £ Gywi % wz
Voo ¢ ¥ owae%hy wikhvIoget wo i ¢y %uCy waAE £ Cy wh Yy
tEowmma weky %wCy Uéwpi y CaCEVY ¥%oj~v ACUWwEC agly U ¢
500WE ¢é il WGUAE ¢ WEE wz
i v%CabEe aA’y y jwbOé UCuUv
56wad$whz cwaecsvy 1 E6%el dv §y eCét

V94.2, SIEMENS, ANSALDO, GE (F5, F9), NUOVO PIGNONE, SGT

SIEMENSYW, z ¢ %z °CO@AELf CEwac° 3.
Cawnfy %CyC 1o~ alivg/ovw £6 w &

oy ¢ wA wz %zv¥z ¢CaeCi wz ®BEEGAIOWA wWhew- weE
¢%o Eu ouwi | %wUy

Qi

G C Ey wisye i peiv4e CBRWAZ €y wi 0 CiiwiEOé ACH
56 0 wEU | @&dwval fit° péewnaleyy ¥zv Yav t ¢ A& Y%y Al

OGENERAL TURBINE SOLUTION (GTSE i %E CVy %a ¢v A j woo .
BAEV Y A UCz %AE

Q1

Yovi WIA CYA ~ECz LA £ ¢ BRABN 6CiveaEoR EP A a°y ¢
56 0wWE wid+Eowz 1 6L Ay y gCét

MEGGITT, ALLWEILER, HYOSUNG, SAMYANG, STEJASA, SAMSHIN,
WELLAND & TUXHORN, SCHROEDAHL

Cawiy wWCye vy UimpE dj %CE UvAyv gd°y¢wA Af

4 2



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Cawny%Cy Vv COULEY %UvARSKHMA € ey v HE wip ¢ w & yn
WCAj (v %yiveAyw C VvV j
| a Y \BACERe ¥ @ -WavA Coti w uR t A% w wilvve COAV YByvie A W4 E
| x1jC U Cy Wiplicedya wiii geaaCeyhd ¢ Walt ¢ wA 9 il @BaaEEjAL b AU
| C£ ¢ Wi Ay AGwL 0@l Q0AV) Wy A U p P i ROpHLA E
wijz° 0 W@ B EFaddswA Dvi° & e EDAE & wRGPEY VECAAD NBRH v
AR Rw: Bagamaygyawp ¢ Wi @R AT wEDPWO b @ ewesl SE
5¢6v CpERWOHYVAEVE ¢ w
lewyae# %1 ¢ Wazzw p A wiEaBeeAb iOv Ayv j VACA-£ UCUOUWE
CEA | LN vRLCW-£ V WD AN J W LB E Wl Bedhteaipii W p i
) AVRAUG WX WBAWY Ay v | AE

Gvo z3¥%uCe-vy-¢i MUE

| CawaAhpey CSwaChbCAy “yoGWE Ovayi dBw iwdhw Wi ACpAY b A
¢Ci %WE Uca&°BF®wal°cowba ¢ ¢ wAESjAYK EOEO ICE RCE  ¥%d ¢
wz ¢i UUE)@QEWZACHSTAUCUWE | ¢ %v Wi ACwia %A §
CUCEY %o~ | ¢cwWaAY Heey | OCAP Ay-C/fpR I VEBEREZ cansa0 0 O\
5¢6v °pEvwW{Y a@ihy ey & CRWELHG B VilE

gEEé *winoewWCiGCEVPWCR awiny %

Aw{ MWD ELSWw ~z  °/C-63AVER Vs CYE VWO

CzAp&i AywBorit wA 7T CA awhn

cyywyleawmay vuqedv oo/

wiy awnyxuCy Ciwi y Co

4 3



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Yo dBR 0 x WA CYR-AY Ay i
OVAPpS6éAd ¢ %z ¢bpl UCAHAZYWHGEG BEL CHOAELEC HC |
G A CAWE-8 CvwvEuctt ZEwBavYpwP E@®@EALE Ci AT - ¢
VO ®e KWE lAWABpRBILAGWEH C w ACA-E£ GCUWE | ¢- wA
Yy O¥vOo3v acaARY H O WAEV i EwYs dévasyl © raNVAA € weE Cé
50 0wE Wi Ao B@26C ¢ v Oy

BAJEA ZAWhAY %Cy
Owiswz AE awny %Cy
Owg AP Al awhny %C:

¢ANY: 0 wWMAWA.-(awiy %Cy

Ov vl ilwh Wi awny 3%C
%Cy Wi -vAlrdv %E
V xCEaNwWi | Apc g whk LCARBARGL | E2awWApYV ALCY w
CewawvhARBiAve vwo G whzs +wa i ¥Az E&EO0 60N Adpw awvEA B i ¢
UCOUWE @AY &ALy w-§ VWA Bl 8w BGaw vt Fyw | C 6¢- 1 v E
10 w eHEEW w A 1184V 18,6 «C ARty Auk KEwh Bwz Bopjf w{ Y | ¢Av ac°
| QA B O UWE cyERC Y TWDHVORE oiraicavityv v yCA A CE v
# 6zt W %€z | C{ Cli GUEY%\D 320K yg3ay wilwaAy v ¢ ¢ wA o wz
¢ ¢ yvsagah: %t wi %B °ofFBw € & wanAVIAMCy CEwBh« v Yz j Yw
¢ YavIE %a udpy %3wWA VI v AvBiAw £ EREAWE 2w ARG V¥sa~C¢ w A
°)y &UC fYAVHEO P £
5¢i ¥ EARWwWA ¢v C- %
CV %Y @AKCH R awiy uCy ¥
CV %Y IOEEGUWW 0E awiy %Cy
CV %Ye RV VBDAWAY UCYy ¢¢ wA § 0 C

4 4



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Gwo £y va 6§y ARCRYERE y O-
v %Cy ylvyvyve i %E

y CobPpbAp#=, av YwaddyncEaad A B &€ivesCy yly ¢
ApCu¢ % ¢iMREy UBWYEG W UREIEZ CORMSWHERHGACya 1 i
51CAIE + @@ VA AR Y~WE ¢vOyV avv% y lyapywEw A
0z WEGR~-CERA- CyCic%ivzo il €& CE BE&F(W BuCly & Yow
¢ AWE& A€ W %uCyY( O6wéuayy
CuCEyWipro-t waa ywowigeldweey ¢
¢A6a B WhRed CAWD E ¢ d we-mBG/& wiviA %4Cy
AWy v a¢ A3 Yié adE yx jlalqGavbpyiw - &
GwpCAEUI CAXprAl ¢
Ba%ywELD [ wi° .- +wayv, a%SawhizwpOwiil GAPLE v
i WORT wBWECIaPAY ) CACAWGFWICY AW IVAPKECUEAT -
Ca, ApCwd % WBAEi ¢ %z ctipd Agt Corvnbbad wXI A Ty-
U Cuwa gl efrw@yv %0 | Aew~ C3vauO | CuAAaen (
avy% y yloyl YI$G yenclsod: vwikezw wemEeU y¢ wé - wA 6 U wE
5¢V ° D £ asiiiea ¢ 0 AEDAEEREE-a W Y APCG #l § pAE° Y v

H Yacv 0@ WD BOAB1B0L GO CHwWHowd awny %Cy aAy %~
At %a ICELCY WO HE 067 CA awnynuCy Cawh%wi |
#wph WCAWT HBRBICE i awdny wCy Cawnvwi i wlUy
#wp P ywWAr¥%EHRWiiPsE 06071 CA awiy uCy Cawh %y

C/AE~ | #O0wOopUuUAS OGw«%CA C{Ci %E 67T CA awiy %
HE VY %3 ¢ 3% YEEyabdids 82000 Acfwii  kwE& 6 C6o



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

vy owp U0 AABRYAgwilivaswny L@wniesn @ pzewly y ACH:
#wp (A OvAle FaY+eEo8E~A O C i

Cawd¥wi j¥%wUy ¢y °AE0 awnywCy CyvAE

e e %O v wBvUuh AEWU%UA xw, oyv EL« GwpBE ACA

¢ %7z CYHBBEWLT ¢ i(B# fiw CHhECAWIES 6 CCBO A WA &MCly U Y%
H £ v Y3

GwAeael v c¢Hzv-vy¥%o . v

Uev ) ¢CAy véauCE & £ EPEz WYy BRWAWOGA pyY LRAWEO WAl v ¢ 3
6wéoyv PolFCAAEVMECPAELEY CWwEve Aoy § ¢- wA | C
16 %o pily AQYE jWEAA ~ ¢ i %E 0 A6 CRhYCGIR AO-P O 3AG ¢v Yavi IE
| Gy WP Wyl WA AI-EYAOVC U WE |y T yo vliA£ELWERY{ GIlwERy a0
y OABEL Y Vv Hzw, & A-c Y AAPNEAB B WA Ao way A

) CHEWE wHAA BSiw3O WM §y 6 - vi

i VACA-£ C-pA%0 YLy GWHEEYC VEX w
awny %Cy 1 € %o

1 yaAIR yWeaCY ICE A BERC b NYALEMSWEDA | ZWAE, z UGUEVv ¥
y CAé%BWEA CWAKCUBW.z aWwAHALQWLYy AE AXiAGIv-0 i v ACA
go ECA | OAAc 0 Y%BwWEA y ¢ Aé YOWERY:A AWALLAKLBATY W b 1 |

) °CEMG Z4EDB zA G A E @ o ECA § Aivessdyl 6 Ve Y4 Ew.

aC ARt C PEIG & ¥y WpUBR i- 3ty

6w3  Yly i cE4ky vapndd Eywy €Y WRi #uCP Ry BEwWME CEnwdp
CWAACOWY] =+w-yv Az ®wtwé CawiALmCyw CHweabpl
ACABaAWEAAIC dwy | Caig VA toviarYawA{i YWaulA ik iU O)RABwzA U1 | W
LA | LOA A 8AANSIN w A w o AA A BGCH O OWyE B €I D OV W3 TE ALy Vi £
UCTT,a0 OAAE vy OPOEYywE:E Yy vCAPAEWYE € Wv§ A0S

C) °Atwwagv Cobpi



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

4 € 36 prMoCoAle p Ayl S-y-v

érugveoyv | Cléwunidv CA%s;wrpily woEE: | GAPNAL E
Gy AAeU ¥4E  Gowpay wilC zaveyat . U | VACAHA-£ COWRA CH%E BaW b
BE@VjACIO GpvDieAEwWH £ wd A 0 & w \Ova v B4BMACEMES WAl a
WOK DS z | v %C 00 A& Wiy acwszvy SAGIRIYA VAV GG/ aIes iy j |
cawaA: wz ApClu¢Cbowé UERAWUAZIC BBNY ) EE@E i
5¢Av 06¢&» +3%UE Az

Y Oweé %« ACOwYy] 06z weCH~ Vi vVOACHENYA «B 686 v B4y A D
i wb° . ¢i %E jwo°. ¢v CE,z Ce%Y x%GCYAQY WLy
y BWwEa | CT ée%aidv ¢ AL | CACAGBMEEBALDIAGC | YE
Yy ¢ Av BAEAUD %veu ACéwyj y ¢CbP

owd 1 CA° [CAU | AMARKU O)weIeGie ! | VACA-£ aQARF VAI ¥
V Yo FE dpée¥wuCz y ¢wi CeoEy 1 C,EEf éwa uCz:
i Cy AAVCHan tjA«CawWey ARy %o dj CEvel ACHEYWY CVy %
uéev y *AE Cu +w-yv 1 CyAAy%odj UEEY] dpi
) CAvivCoRAY% ) AUEE | dpCo~Ai y ¢ ea&E
0 v &P b 6aYw 0 € & 36owi30 KEWONVG~ A | 8-y
Ov %ev ¢ bgp¥hz ya °giOEYY valw GEEPNEECVE T ) ANCARY AU (i
i 0 EWLOWMPE v WBAEVHYA y GCALAC)WDPB OO wWE
| ¢ %v o A0 vya wY Aezyyddp Qocee vielty vEA°C p Al yCuCpa a v
¥ oAOA  eo¥yaiiCaEW U6 VEE w~ (IT & ¥EEITCEWWE Wiy W@ ¥~ 84Ca b
X Wy EBBAEAUY %o i W& LAL ARBGAYZE WD ISGEA §xRViy EZWw 8 8 v
BeCT & @ iCEWUC WEMNY E- Golf BOCW@AIA, Wz ¢ £E j vy L
¢i WE CpPa jVvAC
awooAr §y %oCOu | CAVv¥UIAIKE (WEWMYE %Y CAB&wWY
WERI

5¢Av 06¢» =+ %Ea Ayz%~Aicwi Qi-é


http://cemtm.iust.ac.ir/%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%D8%A2%D9%86%D8%A7%D9%84%DB%8C%D8%B2-%D8%A7%D8%B1%D8%AA%D8%B9%D8%A7%D8%B4%D8%A7%D8%AA/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

O AEU ¢ %z PYOMEAEYYOBT JAck? P AwEi EEDY: £y v AY WE ¢ A
UCUvV %%ABwWHBAELIEYRRIMES AFE WY § O wi

Ow« %CA * dAAAEVAY WO aBdvo i WEHWEBE %Yy § 0O

wAR o CabEApE CHCLUOWH ENEAUY Y%al dv

A

GwopA UAMAERAYEEE dwv CON € %ol dv

CVy ¥AwWE vCRAL YavA BaEr-v

¢ COWOR IEXG-N YA CMCEEONR $WA. CV %Az | WEWDP £ v (
-i CEwlu EeO-Nyiwwiyov: CEwy v ABLAZD WEA R | (RBA QA VE UL\
| i WEWPE%y ACOWwWWjevCH% Wz AGONYIyC VE NEGWY Ly
) 1 Vv 1C yvihs Adzod of  WiIE WEbERAVU CABED Wz Y

w YC3h 2C ¥ Wabiwd o oy M2 BaACW A % &Y jwp 8% o -a-¥-v
ABWAED &

ARv CEWWQ [BE Yayovp & wy e ACRALW A WRE W BurY 60/ YL whiid

G b £ QyeYA FE GaBA ic w2 Qe ve QP VEWAI YA € WE AawOoEyv?:

v i vALWMAE]l |wrBOé OawpCuOv ¢ CozwevOoyAOHGYY E&

| jObe WAA « ¢ COLEY AR UGEBPpRBUE )CH K IwidkeBBCAa T 6 v ¢
) ¢ AvwAE ¥ ani VB niC- FC A ACA - £

4 € 3CE wo B eWaR 4 [t
¢ Cowbay Covwsy UChPQywWEEE w~ a¢ A3 %

+w-oy VCWHEAEEY | Clow B BALCAA T 340 G ¢
| CEE- %G Eo oA & wi y ¢ widbsOn i Ad Ay B



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢ Ce@BRIEEDPAYGWE - IC oA YOO TCE W BHiESREE Yo
Yl YEvwa VApWAREBACHiv © Y v O ARCwWneBR AW w & YoivC E w O
) i wbOé

CeVv C1 %z-¥omwi  + AG

¢ FE16ECYA %%z Cy CrwA @A U ¢ | ,wzd viiy Conys/zAaawC p z

YN Ca ., £ M AKE AvBAO 66 0EYA ve¥azw Bl 9 3% Owid O & 3 il YT & £

| € & AAGISEWES & @ vk w CARZAG v-awiEdHwz ) ¢ Av ¢cCHWP E 6w

awiXBIWHXRF| ¢ %o DBAA Y %ACO €x %] IaCHCBE ¢ & R§ wi Cu

0 aaE o Pl v A1 eoa i i w AW AJiv- EAGHE DS By A JaitAw U |

Wiy A3 %0 AKIBEWoEAdvay 34C [ Ched weg 1 € walDwz, (IAGv (0 Ch
Yoylvyi vi o ojwiu° . A

i wii®Aave C° C~ Cpa& Eyv?i ¢ vACA vy yWECaHE C~w QI
-;Awo Eé wi ¢Gun VARGV @IAZLZz U CPp° U aay %EVERS CawkEE

ApCu¢ %t v O{£%0 Uéewpi y wa awnynuCy ¢v

EvVAGAEXwaA +w-yv | Cawul o EwaAwCdj %n~AA Ci
| i wbOé ©°COAE CAABAPT £ At yw%nw¥ppCpd i vpdi
x@hCa ¢wa 0Au¢j vy CA%s;wz +w-yv | Cawny %Cy
O W@y At viav $PMEYXREZ WE YGH WA A0K i Lt 0

1 \E% was ACAP [EA Bakr-v

| WEVWACHYY j] %CUy CEwn°- §y °piCu ¢Cowhba ¢C
CAwA %exARFU &0} 0 & G VA B wWAPEIVHCET dG/ik W [d 8GizOnYe
yC3 v %0 yCt e meEv @i W a v BrivAlyneE Al OVWAVASES g & Y Yav

ac¢ A3 Y%la Ry FE v vC-CwAa Az ¢ @wa viAeAwAwWGy C

y¢Av a°E awnwEv Cav

¢« AdBwW~T gAv HAWE

Cawn WaAEYW ¥£ Ay ddwg Ay ¢y U\

BLAEY Y owavnyv #GAT AS$S ©:

+/



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

w{clv & %€t Ev-v

¢tCowb& | WEwWPE£%v O6CYPCE LVe&CRNY aEdvaes Ad ¢ N

Czvad 81 £0 8y YACUA%w CE&E avwaPevvA &Y tvlv co3seRin | YACA-£ ¢ -

CaquyEwb £ v Iyd Alc Ay pwBab £ AsPFwWRACAACY OIAC EB
) 1 %w!A QA% £ |jOAP vpbARUS W OWE GaAvEva Y ¢

Owawe RAE LA Fb-v-v

| ¢ ¢ wWAwe Ay shw 24Aly @avwe B %RvCiE®wewe-Nya ¢ A3 %t CA° p AU
SbUEAA §y AcdQ%EC~ | vALAGCES Wi b SAVCEWIE WE 1w Ui\ EAl |
5¢i %E j VACA-£ ¢v YONIB@mpa)d %t v %
VB950 z WE %% YafEy dwz
¢tCPNy Eéw~ ¢év¥%mz Gwaw A 3%EeB®FOVZORPL P-A ua vd A
w1 Aydwz y BE&wyezA-CEp Migd Vi owh vaiESagaT ¥EEzyw ¢
) €8 %a tAwadowlzey 6z wé BAEY Y% Ay AR YE Y

VB956 z WE ¥~ YAE§@E-NY TVEO n AL s v Cv
VM4-96 C¢ %6 EEw~ gua &£C
LveopEf %A Az gCubELl CBwWIZ F4dvwAwiC BAWo - EncAw - Vv
CAMED WE ¥ Adwy wi 0V wawAXEDRCE CCBwYy CBwes ¢¢:
YApod@i%CERWaCyCcAid y Czv



DOI: 10.30503/nripress.2020.13

vM4-96 C ¢ %0 Eq-vw~0wE £CA
BALCAB97Ay dwz GCzwi
JWaA WAEPA 1 ¢ Vv UADEwWE A EbAy oz veyu WEECYWRYd v
¢ pé ¥~ Owlyldvw zw zi GiEowed, “Ueeié Agalan se o AEv  Adyzdwwez 6w {
L% at wadyAiw zC WIeCCESR Uic Wi & fvity € w Yz vy AF

BALCAB97 Ay AWy 61 E

RODE Af %40 ¢v ©¥%w- ¢

Al %o ¢v ©%w- w0 1t A«y Ad VU ¢ e \eid@El GavOv
BLAUPpU Ay HFCHRABHEINORNERIME Cv L YEHWEERVCD & We

AwE i Gl %X YA L T EWwaT oay




DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

ROD ¢ A %0 ¢ v WAy &TwE bwi E |

#A T SowAv weG A BLB-vov
CiCywiao §y Ciéewmaiodv jvyrtv UVAyYywWELEE Ca
Cav %un AICHL: lgive B RvipssB o ovwap BEUFHL Apwib - ¢
T ¢ AEEGWAETWavI 0 EVA.- C¢/EE | j wWEWPE®%Y § 1 C
i WE Uév uUChUowsav he &y ABWEWAW WE Gavukt AP\E

) ¢Av An Ev 8 ¢ A8k & addidaa cwaw i

i WEada@ vy \d jj@&veyb NEjav ~v # & 6
waAEp A UvAyv 6wl Ewaw@EgAweviwz Cu
Abwyeit v: Ecéave-Z£FA CoUwas (¢
¢tCPNy Eéwsay Uowe %y A

gCUpE ACyYy (Bmaft Ardxiity ZrobeP i E AavT G whwwzw« ¢ wa Y/
LY AC viadEs VPAWY 1&ycn” 0 | ¢ CAwAES 53

H&a5%CUy C£ A @A - £ibratibndswitehiC Eyw bi@vest W A w A
LY YRE AUYloT 6 | wa

(Linearized Vibration Velocity Sensors) WE wbP £ %.v ¢ Y %A ¢ wa %A AL
(Piezoelectric Accelerometersfip A x we E Uv Ay v
(Air gap TransmittersC &€ v A & YA CIOWEBI EWD v Ay v
(Fiberoptic Acceleration Sensoé)2 Ay ¥ «CEA @ wWah»A A£p A
(Magnetic Field TransmittelC ECOwp a0 dv o Cu e Cd
Runner Clearance Probed]
(Partial Discharge Monitoring SystenSA « A C6 o ARAw~ ¢ wa

(off-ine)Ce At %AEydwz y Y%Aociadwoigfwhadé?r | j wE

, +2



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

HWYWIVESPASIVINI 0z AEAKECPINACESE W~
) JSCADA ,PLCAz O wd28mA €AY % vwee CABRYB/EELY v
(Vibration CalibratorsiC W £ A Al %A £ vam{oAWi Ao & ¥
av %800 @AY~ # X
# Hwoy wl v 6z WE v B g ¢
AU %é @ AWIIAGWE
C-pAarOc @R NEav~ # ©
(Advanced Sound Analyzers)v © | Ao 4 &EC % ALLAE dwy |
Ci CoBEB 6 j £° mpAd Jrboustic CameraL T Ca AAiYj U Cz %yt
Ci®uu(ebA0 o8 0¢ @ NEjev ~  # ¢

| oA Plwa s CA %! AWEAI COWIEE & MGNAICHR2-EQY |
) BECAl at! waen Avi CEWRYDTAGWA visw JEEA Gl v O &

Ci®ud B&vEE # a
SOwWE Clage?pawbHmpBau ¢
COyADET #%0CUS LWEFAL ¢COy wé

(Loop)i CUHC AU cayweygvandsy §/ WA Whelss~E

# AA TVE S Widv AET ¢ CaeCi A
CAOAGANEAY Fzwi xwe¥
Awedy v 0WwWE %« WBAEV
i CAonde 6GRCA ACDIWFFAY ¢ EE

(Thermal Camerad) A ¢ y AIlC%ZARY ¢ w &



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Ao & %UBLGAEANEA U ¢ v ACO AV=BEY-Y
CY%vo ABgwy GCRARAKR: AA& 4 7LuLACEE AIMgasApV ACA-£ ¢
CEE +wayv ¢A« CRvV ACHYWBRAMMME 1 V¢ iIChER ICAVL: )Wz
5¢Av a®jE va KeBaivc®aCNEAWz °EwWz
i Cy ANVTOFD® oo At
i VAOA 1 CyAAvedj 2pA
a¢ Wl piv y A~ eriviE
RION¢ i 3/ C ABCHNEKONGC i 3 Eswh 0 padvwAlpy of e iv 8 A 34E
Clatlye wp i U ICBwE &uGRNgsy AtApat ¢ Ad 't | D#BEVAECzZ
EEw~ a BABWERYEa B¢ wE 041 C UA t tvCOWSAC WCHS Biiwa &~ - ) ¢
v C- 3%z )cpu&dy yiybak&g gz d@OuaseiaeiyeE | C-
5¢6v °pEvW{Y ¢i %E
STD-3300; WEwWP £ %5v -Adwywi V1

Vol fivaYayt R AIE-A O VEARWE ¥ LAEC BV éA oo w 2 -CEz wilige v
° Bwiz

STD-3300] WE Wb £ %v (0OR doWiyEWi § 1 “BAEdWY |

STD-510f WEWP £ %bv Ao i dwi wo



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Wy BAa bpl j vVACA-£ Y O3 ¢ WL PiNw E RS v } E Gi G <
) E#CHRy é al wa

STD510 | WEWDP £ %v (12A@T Bwi waét awowoA:l
NA-28 RealTime VA wy j ,* V@A wwje i y 2 p Av ¢

) LAV Qe Ya~¢ CYAZAVEAWY j1 wibewkiC AGWVA §i ¢ ¢

|

ReatTime NA-28 YA € damy A §d W iofi 2 p Av o i
# Yl ol CPRIGS £ cCAAP [y@ ai FaBE-v-v

OizWECCH )P QPdwba ¢ @krNE REWEE AA-CASRPHROwWYS Ch

5¢6v °pEvwW{Y ¢i %E

vyt y CiCywiu jVvVACA-£ | Cé%z {\ACA-£ |
Aeia y ¢ - AA 1 U ayav oGRSt wyjjv 1GAavwWo BIE w
CawoEcwu¢egj Caumluo y twmyoywanAv

Uayy¥ ACowyj A YvpwiEWV(H Wwalv Ay



DOI: 10.30503/nripress.2020.13

YA

dawhy %LEE wWEHWANRY WG oz CIAE &8y &

e ¢

BLAE WU Y%A ®EY V E

O B PGt Aetviw oy RERED W i Yo B BVl U Y2 A & /EY v YE

) ¢ Ava valER ¢ v

hay?

RORERY§ ¥ ¢ A «

E¢ A~
1 %yoywoA 0AU¢ ]
CAvHUAAEWOY %i ¢ wWAS %AE wW
ASTM D3612 o
¢ BTGE
Cav HAAEWLY %i ¢ wh $¢ WEAAWW
ASTM D3612
¢ (LG GE
ASTM D974 TAN G+—-pA dy¥% O0ACAv
ASTM D664 o0 ACAY wo — () E
IEC620211 TAN (C %o u AC Ay w uaA
ASTM D445 Or ISO : < .
+ 3/, \
3104 Vis. at 4A « M2+ C Y ¥
ASTM D445 Or IS0 Vis. at 1008 « %o+ 4 § %
3104
ASTM D445 Or ISO a0k « 1pt & U 3
3104 Vis. at-30A « %2+ C y ¥
ASTM D6304 IEC : e
50514 # LA 6 wa $v
ASTM D877 IEC60156 ¢ EE
ASTM D971 ISO 6295 C” OA 1 cC;

IEC 60247

Resistivity DDF@ooc (19 & Cé € wY

i W
Permittivity & Delta

ASTM D97 ISO 3016

CAE Y%

ASTM D4052

Ao CA

EPA/600/R98/109

#y v %E PCBA § QOBEAVT A j

Gay %
.

3z

¢i %E

A


mailto:DDF@90'C(Tg

DOI: 10.30503/nripress.2020.13

VEAI bawhy GBE@E wECHWANRAYL W Y.z CTAL & 8W o

ASTM D93 Ao Fz 6w
ASTM D1500 dy Y
IEC 61125C ¢ YWH/ Ay v %E atl %ui YAwhv
IEC 61125C ¢ YWA- Ay v %E al %i %wi
IEC 61125C ¢CYWAHAY Vv HE al i %wi
IEC 61125C ¢ YWH/ AyvuE Ay Uay

IEC 61125C ¢ YWA- AYyASHLE LAY Y% OA
IEC 61125C ¢ Y®AHF+AYy vV HE Ay U4AVY
ASTM D6595 #.0 p&¥ Uay % *é3
1ISO44061989 i V¥%» a
BS 1S04407 i Ve g
---Annex AIECD|6Nng§53 20y %A -
IEC 62535 Potentially Corrosive Sulfur
IEC 61198 LAEwU YLAREYy vV HE CEEIV

VA £ wl YA aeyEprP®:A v € WA va (Qo

IEC 60666 N
(Inhibitor)
ASTM D4294- IP 373 13,5 A A
OR 1SO14596 0 AR
60422Annex C U-6 y xAA]
CEw{ A BLAE WU %A e/Ey v HE LY4a
Equilibrium Curve YLAE WU Y%A®REYV HE C Y
ASTM D92 ¢ %ChA B j
ASTM D892

é ik***




DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

IEC 60666 Metal passivator
ASTM D878 Cecwnmyemwdrt Cy°b
ASTM D878 Cé ¢ viia y¥aw 4 Ciyw aedA A

Visual ¢ %a wU

IEC 60296 BAE WU Y%A &EY V3

CEw{ A Uay¥% ¢Ce
CEw{ A RH% U ay Y% %l

Cphay¥% ¢wa OpCEAz y j*%w

bwz ¢~ £ ¢Ewa

~
’

y A1 C oliGAr9E W

¢cvivt Ai CéwawnALfwiesA e
P pEwWzi &

wA &6 v BA WG pQA Yg iwkB-v-v
1% A ox & E0CACRWIZY - ¢ CPNY Eéw~ a¢A3 %t wAxuev C
500WE Ao Q%UEC~YUX AUt UHEAUIEAY%EwWE® a ¢ Al
C-Scan Corrosion MappinG y A% OB * @AY wz
ECT ECAC y A2 Wik Ayéiw a 8 A 8 &A% wz
ECSC Y A& 0 oyE-YER %¢ wz

RVISY2 B G0 ECA % wz



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

%o - wz EEw~ wsgdy CAo

y ¢CPNy EEw~ ADPLAZ, W oAzl ELAvwih Ovz%4A tC
¢ Cb Ny E eawsy ieaiAse 8 AAvp Gu ¢v %@ ¢ ¢ G MIGECHE) CTh w é
506 8WEBE uév OAAE At viv d6zweéY CA° p AU

i WCEwWU VYCVYACLAGEPREWEEWYT wid@w« AQw

56 0WE Catho,u &wawpw@WVvy wip §(-vALA -8z

i WEwP %y ACdwy

Cav i AWnE CAYsw

Ciée%uoei 6 jvwkgv A

CEewA%a jvie» § UAy

500WMEYL { VACA-£ | WEWMPEYARI VE Aj(W %G 0 £A C

#) )i ¥ wE AL AU Y EATICEVAEN AR BEWETB U Wp WA A

vyl [ VACA-£ $¢puaupédv:
ewe Av CAA7BAU | wi

Az o61To0 [ VvVACBwE VEEWWEHBAACCHEMNE ¢ waAv CA
i IWEWPE W YD Qv faloweee Av wz ¢ Ch KO BOWw-~w bjaw O/
Qp° alaw®EyT 6 Y C¥%vARA Atviv § jva#HCaUbPE § ¢ Y
Az AA-U ¢i %E UeEv | wEwWPEAWY:WICOHCAE CTAM W A £
¢ A« Bk al, K vivARSA R BEA 0 odEBwrg300 X7 R A a divy Al

) € E wHIdE E wiC YC zipweE Ap A


http://www.farapayesh.com/fa/component/content/article/39-persian/engineering/corrective-maintenance/88-insitu-balancing
http://www.farapayesh.com/fa/engineering-services/corrective-maintenance/machinery-alignment

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

A4300 X7TR 2 A3 oI | E

copayvAE ¢v b OEAbMPYEQEEs W~ dal wWAea AL wz ¢ ¥
X190 Co A ~XT28p Wz W bIf B A% rAIVLwWi{EW %Y °GEiwwaen Av 1
Cpupédv ¢y% x#ydz%uBs adup 8 Ea(Tah GBI ELE2 T ~ |

)L Y%vdp&ERAAWEED ¢ EELCEAWE ° CT Av

I EACA w ~

i VACA-£ U] WwICOWbPbAUWBRAUBEMLBNYW LEGWt ac A3 Y
5¢6v CAv | vw{Y ¢
UEEyj] jwEwWpPE®BY ¢CPRK
Oweé % ACBWwWY |
EAT , iiCawayt wz) Cav %Al
dp¢EwuCH HAEAdwyY ]|
Cwb£ v C{ C¥viiGRgiCiwzs cUpAARZz | WEWD {
°fdvmuv VAYAuUB Adwywi
°coyAuévt vAy AuAKE dAYWY Wi
¢tpbuédv( ACH ¢ e

AAE %ev Ao A4 AA Ad e



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

a°awEo y CA%o Al 6z waFCBYe9as HA ¢ WA ILARAA G Wk
b waladl W& %z y Ao /FEAj ¢ %CEWMAIG EE AbAv ¥y LAvE
) 4R al weean AvA Y VAR A eaEloREel viw g v
Engp2 Owa weEwe %t AEAy U{ ppELSI4EC E£| AVALo @A w
Y Bwi &vay CASG %ol 0RCAwacyw

w{l %OENCpHr LEWYY ¢i %

¢ wa o APA WaAWCR WOy (&g HE& #tvw{ KAYOYEVU OV ¥
G e%weidv OwaN I HE M YIWEE Céve ICCHV ATAC 9 A VE vt -C
)Lyl vW®BEGYVEAYY § wHT
° b B £LA -V
e VAF Y 1 ECAMFERAnEe B Ny E ¢ Way W&y prue@dBAY ¢ Av
5¢Vv °pEVBW{Y “BYwWPAJAPYREWE vV ORF
é VA @a weed Ao £ ivw ¢4-% EedHy v £
e VA @& Wi A \C Ew & #ACA\V ° Yy v
e VA @a wagzw A leepjw © A Gt g o AC A
e VAAfr@a wwgzd ADNGAE ¢ Gv ~
e VAAfp@a weed B (v ~
Y {verdad waew BB &

E 0 A yOAAE T w 3 BWEREAVW QW Ve~



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

y WEC~ BVEE ¢i %E

CawiyACRFEY CCABMAaW-YVYV § ¢ CPACEL wkh! | wAEG-
%CUy ¢aioxE 0y ¢cOMAW p [a veW ¥izz Ya-wed ECOTVBAIEA| til ey vIPiGHMT A
5060 WEEEWSGO OBEBAY UWlv: vy OvHéev Cawih

| LA E WU LA e EYAWERA | v AW A A6 (0w Agw CARBA« ACH | £
¢cAéLWEA WBAEVIYA § WBAEAI

0 BV LPSAVPRPDAC WiF4o 0 0 wB COYAER COZMENR Yy ° |
i 10 8LAE WaAFRALK YW B FDOBA WA OBRICO &S |
g Cé o /U VHipotd WAVER 0Aweedly ¢uweéaAv
i Alvna cy¥v AdwCaANe ZACo6, £ U
eewy ¢O0y@e oS- Wwiddd YA0WEEAY WE ¢ EE
(RSO)LAEY Y% AYWRELETYy Aéovs 6w
5606 0WE y%EC~ EZEE ¢i %“E
Ct A« ACO,&E:; ACHWYG z WE 3b-34C
ClAKVE & 00 EWAeEiwiavA w EY ¢ A BWSHCE 8 «j VAICOA ££ %v ° é U  { (
B Ve 0 CYARMEDZAWimHNE Y Piz %P ayérwa %BAE WL LA
# Al v %4 Ctalhd °NiCw advi @Lwe CoEy QA% wz
Yol« OMCAI WEIAEZWBREL t AW HC it £~ Owivitl CCtEAE« CADHOZ, WS
dMAQE Y a%eé ud wiviA yyv | 8EA éBen BrsCiHCEnsdcoAA @ W BE w A
Ac wp BBAMY REIEC U %t Qo vEINE SABK%a8A%0 t wE OAO-
0Aadca CEAR é¢ %0b zwé 06MEPRIYAB 6 MAC O
#w Ewa GOVEEW FAMWERAARWR 6(Y Owu Y

wod1(CeAvANOEE,YAWESE AEBO%: CAwed@Rvo


http://teslapishro.ir/%da%98%d9%86%d8%b1%d8%a7%d8%aa%d9%88%d8%b1/
http://teslapishro.ir/%d8%aa%d8%b1%d8%a7%d9%86%d8%b3%d9%81%d9%88%d8%b1%d9%85%d8%a7%d8%aa%d9%88%d8%b1/
http://teslapishro.ir/%da%a9%d8%a7%d8%a8%d9%84-%d9%81%d8%b4%d8%a7%d8%b1%d9%82%d9%88%db%8c/
http://teslapishro.ir/%d8%ae%d8%b7%d9%88%d8%b7-%d8%a7%d9%86%d8%aa%d9%82%d8%a7%d9%84-%d9%88-%d8%aa%d9%88%d8%b2%db%8c%d8%b9/
http://teslapishro.ir/%d8%ae%d8%b7%d9%88%d8%b7-%d8%a7%d9%86%d8%aa%d9%82%d8%a7%d9%84-%d9%88-%d8%aa%d9%88%d8%b2%db%8c%d8%b9/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

y A®BYy° Yy Ape&RInBw@ea (v vEREMCHALEAUAL UEv )
aowpCulOv ¢Codzwé
Ct A« ACo,(E AE-~.
U &Y AL WE Rz &y A WO D QD vE Wa t %v oy wa Awiaive %E dw
CEYBA A JivGEV yAWD ARze oyAivd w2y HED teAaE TA00/0 [ ¢E0 U € |
YCEANE LLbwE &
5¢6v °pEVBW{Y Y HUEC~ aBAER~C ig WE CQ
Ovy %UCE C{CEumr@yak WD EBEW A

¢vVAav UCluvY% awnBD¥@EE Hv-§F¥%wuE

gé C| CRY%UAWRASMYLA&EEY UE OpCE
twzAE OApAi C{Ci ¥%gECATICAE awiy %
1wz AE OApAi C{Ci %ECAITCAE awiy %
OzWE ¥~ ACO, £I0Y WAACHUECE Y %t AF
0zWE %~ ACO, £ 0lv &g RACHWD - CHEE | & E
CARSOWE G &L & wdevA%e v CHERAVAGHYACE | v %C
Cawny %Cydeevmeyss; woRz- CT1 1 | £ %ty

Avbw~ WBAEwUY%AseEyvIE- CI T , £ ¢
AywCEAA {y3%uCy Béwmv~ CAo

vvy cwip CamyiyBEwpi vACA-E

¢ EE£%wW{Y ¢i %WE uév ¢Cdwba UA

U Ci %E 017 CA WA V& LWAR YA udpECBAREW WAy VY EE -ww,
ada, 0 UeéwpiAApiC AN Bywa CRARIpA e dw C3 v %0

b 1 3


https://teslapishro.ir/%d8%aa%d8%ae%d9%84%db%8c%d9%87-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%db%8c%da%a9%db%8c-%d8%ac%d8%b2%d8%a6%db%8c/
https://teslapishro.ir/%d8%aa%d8%ae%d9%84%db%8c%d9%87-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%db%8c%da%a9%db%8c-%d8%ac%d8%b2%d8%a6%db%8c/
http://www.khgpp.ir/Content/NiroogahShirvan/%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d8%b3%db%8c%da%a9%d9%84-%d8%aa%d8%b1%da%a9%db%8c%d8%a8%db%8c-%d8%b4%db%8c%d8%b1%d9%88%d8%a7%d9%86-59.aspx
http://www.khgpp.ir/Content/NiroogahShirvan/%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d8%b3%db%8c%da%a9%d9%84-%d8%aa%d8%b1%da%a9%db%8c%d8%a8%db%8c-%d8%b4%db%8c%d8%b1%d9%88%d8%a7%d9%86-59.aspx

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

a6o0 U PUE WBW~%Buz 6%api( ge ECA ¢

cwiy ¢ey UEwpCEwWL Ciawmh@esCly v Y1t e Céavtalsy A

cwi 1 ¢y | CawnywuCy Uewpi eceét v

Cao ¢ oy @EBa0%ezy jwavly y (CA°pAL a

56V °pEasky Wb~ ¢4 WEC ¢ W

#£Bw, z ¥ ¢¢wi  1aGAGTi¥Ey o66Tvelzs * A vy

O COAE B¢ Hh: CHLAYUAGTED B e WHET A @€ RywwiIBwAA i 6B/, 2
uév ¢aA ¢v Cp& AE°CémE CvWwnveEWwWzaetBzuCBRA]|
oWz awfiy %Cy

AywCEAA ¢i E OAAEf a°® 6% €340 3%Cy
0v Y%wi YACIzHER-vY ¢ %{ 0 v
i V¥%» y tay¥ ACOMY 2 BRYWA WOE C IV LW AP E ¢ W{ O v
¢ COwb QWAESYAA £ Wi LA eEy v %E Yy Y QO e A W8A C A -
Uayy ACSEVOEj+ w-wWnve -0 TAItOY YaywHife v 8B G&E3 % B8 wi) ¢

YAy AUy ¢ & wd Ytot AXINTSA 34 BA®NAW Abw Az

w{l EEfwé¥jviwCd

Olp CEy U Az CGEwily & %8 €¢wayb'! vy cAZMEERNY I &l v

LA {PAWWEKAO BHC~ §A 0AWWHZC 0 EERHIAG visa CaCENBWEAIE v | ¢
(TPM)%CRA #Az Yy o6& YBCHA GYewsyvac Ao EC~ YA 0AwWyvy32C 0 E C

b 1 4



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

y OVAE CE%CE°u | ¢ AbACUAD OAz ¢l iCabP pil ¢ va AUCADWL
YRMB LAt WabVa~ P @A BEV CIBA 26 AVE ARy

¢y aywi O-voA£ awo

BT wawiyvyl y UayHkzeswArGovawb EWvavuigd B C
i»v % | AGAR | 0ay %eACawWy i ChavaMar avapyiy X j v AC/
) EWCRWwA4d Az [ VACA-£ WE EjwAGHBEWA «

Ap CuU ¢ CY1¥%E WhiAG uCimEdp b O v Yawriv%C G b
AOAz %u GawNMGAa~Cy Vy¢é wa %AE v

0t WABRLE VIZay A °ipwAVAIA -0fa Wi GPCED w6 \GEama kP e A3 3 & AVi a
Cawmai § %Cy ¥vosdv oOow{é BwiAuAGRBEV d.¢ %S W2 Uf
O% YA Yav 1 YA\ owARED ICVEAKE VAL VE vika Y E G v AAdve A ¢ A
)y CAv Yyt A Az §EECHw 24 ¢ @ ez vAARBARGE 83D AE & v
% C QWA Evwiaaywia © CaUp Puil Yo 3 EC K 6 A&E @M Cp ° U a

| €3 v¥ub agvwied 3w aCH 0 B £%w Ajc wk G & WBCRENEA: 61§ !
Yoy %é CA%AD vE: A dLLYy CARTIH ILCY EwaAEV Y A ¢
Y ¢Av Ao &%

1y %awE W“BAEveay AAz Y

PN

CWLEWLADWAwz ¥ ¢ LC QOAVERAC IA-VEXE wEp GEE v 35y A
ueév OAAE At vCAv woyvwEa w Wi % C y | areAveyid IFhEsng AV
CAopAlu 1 C3vaubd Cwo RunABrhzACOoCAC vl @ ¢ BP &
Ciyawi o jwh®é aRAEwiWwALT CICWECOWDPE ¢ e § 9 ARAT b O

) CmewiCowbPad j VACA-£ UéEv Cyx@¥- a9 &l wE awa%A
BLAEwWU Y%AeEyv HE URBPCE ¢- wA ASBEADACY GRA N &E
YECEWE A UEv %Y ¢i HE WRAQPwO ¢tv- vk oy OE wl-é we



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

G
q,

yr

wiaRMpA B R4REO BEWE Az eoPbou

6e» %t Ai twv:iCcBwlaebdey wAxywéEWRE W Xoivd v A
5¢Av asmwEv wAY| ¢V

¢ Aav E & YAwAEER Acoid iICEW U CE WE VA § ¢ ¢ w.

DCCT €& %a@iCEWUE AE VA § ¢ ¢ w,

Ew- AGwasE UuCp°ua y j%°é 1 U0U¢FJgAE ¢ wa LA
cwi Yy Cey Uéewpi Avsifa&galwsyt LA
a0 0 Uewpi w%t arwesAv t4A0 CAECO

6EAl 1 6wae | AoAA~ | g @Bwd ¢AE AbMEwiy i CE NG
ey

Cil ¢ %uwiCEWUC wavCy Tt AU i v A

1y BAWE Y%A fighYoflade e A B2 A B Yaly by, &D2 EYBA8 VI &



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Ly 1 ¢ ChWYY EXLHAWHEEC pwid At vy | ¢cA& ! %v Al
T Ee%el dv Cwa¥%alav %wey ACHWYF Lt WispOwdwi vz BG4 A
) ¢ Av  EYR Cza; GMEHAW G 67 U %t (

@ Y
| C

Cawiy %uCy WAERYYIAE ALY Y% dpCEYydwz

#Avw~$ wp 0O WBAEVHYVA ¢ - w

Cwa%AEV %y AvzUAALCRGWADS AE HABwWwwWR wp O BAE\
BEa Wi JehBWz ¢ wa @4 \VCRWAN wE $ HEA|YUI AGEWST WHEOHY Va1
lAndritz (Eline) 0 “"¢uP p | iGzv 0OMmMPUpaVvicWIC® A £Az %~ £ ¢ i %E
;A Ay %~ ¢ v C Eln motonz SierAetisAhdaltb JébiriontAlstdmiaE(CGanada)ys
Yy ¢Av a°E awvwEywlawdh ywiCwe § %A CIAGEwWA
i VY WOMBAEY Yy A a° B a@wA A4
| OQAVEMIA, WE WALy Ey BB AdA& ECT UE GVAE (v
y, 48 y°3 a°E Ao ¢,Y% ABAE ARG 1 WLiyv OABLEIEGHD
¢

AzAPpOE Geév 06-vi ¢- wA. EAd° H FWmiCEEY Ab WY
°)EOwiz %AEI ¢, vi POGMAC a1 6 YBvé VLB A EO Y



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

e

~

i VY VBB, Wi LAE RUGIAE ©%AE RAELY Y

Y% Oy WHAAELEV Iy A @#xwA vy

°© &1 %A owaj 40 Wwhv~; ¢ T BEEYLWAL X a4 awiy %Cy %y
Wb ¢ OV ° « 11O CIAAE IWE Av ~ 0. 6d0E wiliy TVEEW FAE 1210 b € & WaRY
eV CAANEV YA Yieww CEVROA®RAvVAAEEALA Y
CEWEwWDP Hwv | {ACOwWD & & o v a€ aveed A
Multiphysics¢ W& AVA{ E ¢ov a ! waen /

ip- VAada EWARAEVHYA v }

0V Wi 1y Y% a4 Wil OCHAAELR 63 Ay 1 %z
BLAEV Y%y A &y Coabpli
Wa %BEeEwaEwma pAEGARAWZ Vv %LCUPE | AGy %A 1 ¢- wA
JCUPOIWPAT HUUTCEWIC VAL O T ¢ ¢wWAywa BLREG@EEWwHEa O w
i V#HCOUPE § E%vo ADQGEWU ¢CRBY ECWEELE I LTI CART &y
AézwA ¢i %E Gév )t ®vi viv% jwi°. Ai@BEwo CAtl.
a°E 03a%ilEv 0®» 1L Al 6PV E wa BdvAC Oy, CHaGaindp £% |


https://www.mapnagenerator.com/%d8%b3%d8%a7%d8%ae%d8%aa-%d8%af%d8%a7%d8%ae%d9%84-%d8%a7%d9%88%d9%84%db%8c%d9%86-%d8%b1%d9%88%d8%aa%d9%88%d8%b1-%d9%81%d9%88%d8%b1%d8%ac-%da%98%d9%86%d8%b1%d8%a7%d8%aa%d9%88%d8%b1-%da%af%d8%a7%d8%b2/
https://www.mapnagenerator.com/%d8%b7%d8%b1%d8%a7%d8%ad%db%8c-%d9%88-%d8%b3%d8%a7%d8%ae%d8%aa-%da%98%d9%86%d8%b1%d8%a7%d8%aa%d9%88%d8%b1-%db%b2%db%b5%db%b0-%d9%85%da%af%d8%a7%d9%88%d9%84%d8%aa-%d8%a2%d9%85%d9%be%d8%b1/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

) ¢ Av

SIEMENS, ABB, AEG, GE, GM, SCHORCH, VEM, SKODA, GEC, ALSTOM,
ASEA, BBC, LEROY SOMER, ELIN, ANSALDO, BRUSH, TOSHIBA,
FUJI, MITSUBISHI, etc

ICawny %uCy EwaCABEWACE VWD 16 EWA HBRL PR R LAE
CAER §y OAAc U BwWESE aG & WEAE VI OEBEAA AA U ¥ Wi Pud v
YCWBLAtAPYY Jv WE ¢ AE ¢ wa LAEWU %A g

y%HCy ¢bpl °E¥%fwywChz

UvAyv CAwAv jvx%uCube §y ¢- wA 0ACQa¢ ExpVIAZ
ChHww-§ viivhiz 4wy v ¢ wao pd el ue €6 gelivda 16 jw
y ovE&AEWHYA §y wWaBAEAUY Y%ai dv UvoRBywhuCi © &
GWCEwWO ¢¢owAegwz V jvuCubPE ac;ACE ChbREYvYRivi
WIE aAt v YO0 jonQIAE £ YCAVE O EE CHwiVE Ki OWIEE %a i &
v CEWWAC - wA § &g iiiChw zi &da o) A3A visla °dE AR Wy §

)L %vt AL alMAgAawA CuEveniagays G YA «

Ci ¢ %ol ORWE W WA WY  §

6cAil DEABEVY ¢

v ¢, 63yAAwWaCH § 1w B ViwEGABEWE ¢ - WA CO«IB Oivd v | %A
vy oeéw- VvV %A, DCAVBYECHRAABAIBE CWOAC WA wa ¢
YEWBEW-yVv Cz%a Ew~y vy #£IBON Gwa ainzeA@N A fivz:
i Al Cw! aywpwieZR v b1 i 6y ¥° GORCAAE WGP A MDA PM«E V¢

) CE wiz REIINRICHC AAGApw®Re FwCHFwi O\



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

YUE 0 p A%~ i = y CowWAiwz
wBAEwe Av § WBAE YW VAo /E3

Y yCl %eW~yv UEAYy EWAEYY% (v atwecsAv wz An
CORE LOSSA & /3 jawvgn°ey V6 ¥alwio s At ;v atl weesAv wz v
wz Ao Fa wg¥%yA Av yatawaee Av E0 Col WESTER Auy %!
cv CieCucCpeva §LtAEAL c%y ¢-wA Az =<voév
i WeeO £ wzcibg Abwee AAc Eg awacyvy EEg¥%AAV §
LYLWa~+wayv CELYOT 0 G Y%E @b cRQFEAY BAWA G BLCyv ¢3

BAEwo Av § wBAAW BT Ec/Ea ¢- wA 63 v %O

p

¢eE ¢- whariy 3%Cab

wé y €%l EBWLEORCA AAA v ¢ @E  %ONi BN AizE v WA
¢ vawi UCEWUAYLCAZPAE ¢ WY wbwxC o wis-w asanholl 4% 0 R
CoAYAGY %t a°E altwecsAv OwendCpe®@izv | ACy
wé Az wEAV owzt ¥odi° « vt @R wlesrj Co A GVvACO § A
Utwl ¢ /AL GUBEEACHA GicHKOCE&w&ewd a°E Ao wA EC
¢ Yawi E A« Pyt jexew Ao SR ey AR vAEGOw LAREE Wy Y2» ¢ [

L YEWa~+wayv U«%0 CEWAL %yo

, - 0



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

a°ér yCAj ¢eF ®-0WAE §y %CUPE 063 v %

WBWAEY Y awfAi OwkeE€Ev dp

vy AewA %t ¢éery°e 0 ay°cz CuACpCuAdsj y CHE
CEWAEV Y% wz W%AEyY UCa%Q Cwnt - yovw T weavt vévay aU C
+woyv CuAGBVCWEMBW C¥ Wi Aw e bw B A« cweszy o AL

1 YR Wa~

YA £ Y



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

BAelT 61 UWAPDPE APEST b fiv A

Awa gy %t ¢éryo 0 ay°z Copé ¥
0¢%« P8 rWEeYPRV!E BY WAWAAVY ¢ &
CEN | Yot w2 RCE@WRCI L ¢AWN«HY

LY Vi~dwryEAO- wz O0ACAK v

CE%v®B®{dw§ Uanv-twAyv ¢

Ao . wA y C3vaubO wAyj AcwA yy 3@y e&4pic et FHL " i
6waYv § °¢8°%« C3v#uO wz WARALAUWY YO 6v ¢ Y%wi
PE@u Y%AEi &a6wn, 0 Uewpi Az y%@p ACHp Lo K % %ECiC

Ci & %oid 68w wiyEE

UvAyv =+w-yv Az %twé | o6wiCywido y 6wileé%aib
IEEEVIEC wa?! %v°oywaAv wz &z wOMEEWEIVDATEELS}YEAWB/A W A
O BWz +wayv



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

7

Owi € %6 EBYSF-vC wa
) °CElw z%¢€ ¢ OCAESE Yo Oywv COwMi«c ° pUEA& v/
OACAvAendA~ 1 -wWwE y Cécéwv
CoEy Oavg WrPptE AVt & 1 ¢ AL
SurgeA é 663wl £ ¢ A£E
TanDeltaCé e wY jIwaed £ ¢ A£E£
Partial Discharg€t A« A Qo6 , £ ¢ /£
Cye¢w- ¢ CaGuuaw dAyywed Oy © o AL
ElcidCy % Az Mo /Fa ¢ £EE
LooptestCy ¥4 Az Mo /EaA ¢ [EE
FreeRuw d A E vV %y Ay OWEERAEL AUV %ol
Load tesw & Y2 AVE vwW/ayYAA £ A Q ERe T v Y%wz

Gwe %« ACBWY |

¢t CaeCi O6%opi °3vlE ROAAE ¢/A£ +w-yv AyAd



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

. : o L
¢Ci HEA EWTHiv VAWHAERYGITVEACA-£ CvV

6 wi CymwAER-f& WA
¢WCy | AT %t 100 Aydwz o ¥fGuiwpéer Ay
i WEwb f1%2v ACO WY j
¢ LACBO ¢ wa %o ACRAN Vi AWALEY AU %E
AE Aw ¢ 0P.¢ R
C-pA twbzv jVACAZAT YW al! waen /

i V% PTY4aMAEy |IUTCGMIIE @ARE:, wz 0 U WEY%CER «EAMCHA Yog wz
UTi Cy AAvmrCogC O ul

C-pgA A y Cav#uARAGwo

-A'y vCAreehtrcityd A g IunbutC 0 p6 ° pywuACRY%UpE VI u€fiwbz v
é Y Cylindricity 0t Az ¢ v

2 OA ¢ Caegie ¢ viC i

EEA~ y Ay YW OGiRWVR y&%Ch



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

¢ GE ¢ L VP YO %GV AOBE- £ Wi VOMAGSHOGAED oW 5 v
C o Y ek € Avre o ABDWA v 7] O B—F-y

YEEWC COWOHEOWNWOBY VL ¢%ywpa jwu° - Afi %o %
CondECA ¢ ¢ocwAhAAYy y ¢ wA | C3lvaiByzw BNpLuR A ¥4 wi
¢-wA vy C3vuud | ¢cap®CAOPE WA QY 3 vu0ob € b
YL %yt vi  wiu°OA Ad¥eRy \Cewy v WE w i Sv@RE Advg ¢ W/
+WayVvaAy v BCEGWERKLCYA CAG Lydvi WAAY 6whd CADZ b

) ¢CAv a°E a%wEv WwWAYj] ¢V

C zéjvaaw 3w wirk 3 v-348-v

ol Gl o, 55,38 ol g (i

Syl etiws S 31 aw o8y 5
U]

i

YaF




DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

aAy HBv-syv

Ao ¢awhey YRy A Al 6 B pACRMEESa W hty e APB WG ES A

| & %06 At |CiR 0 A il dv SABRPOT ¢ Valv\e D W Y. |C i1 Wwdpd © E
IECC wa !l Wiz? paiaedd A ¥ wo #eap i LivE piy 2#@YEC 261340 p i
wE Ajw it jwia Gy WBW REXN @ & Eawi% & iEAa ° Abe - QvsAVIEEREY

¢ CA Wi A £evCupalyviey wB: VB 6 W Avé Y& EY ° U RWIE" y v
U C® wiswee A Cyajw /P ¢ 3BGy v wi3 VPyEDwZY 1 @ b S5GEErd w z
ChRy VEAAFAPIAE D U%vdswo LAES AAWY A VESEWZ

=
3 Y
<: A
NS
O.
<\
©
<
NN
e
T
(o}
oy
O.
p
<
—_
<5
<:
(@
o
<
o
<
<

a

0weé vefovBR W~ wEMWPEW Aoy EOPER v-IAB-v
C zajw fily GzCHA £

0395
Ll 5l K ygile 9 J S g Sl g (210
ol 2lry e s 331 098 595 5
Olplplwisle (@) duged dws Hl Jxe
&My 0s oy

ol tlod 8

1Y) Hplguyb
(> (G40 S 10395 P




DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

a Ay YamastyUE

CeAywi & | owCApeBAocCwwt ¢ CwbwbEIAR Wwolo Al
wz Ow{E£W%VEE@~ COhxwAedu x WEXviADP QACAE! CEARYYV /
Y ¢Av a°E atv: OawBy! awriE vCa a3 et £ CoA

L &

0592
il o535 3yl Kgyaud bpiunnss so3e y5¥ g
ol ot Joe
plail undy

o8

ay spladl 0,6

(> GHs 0395 e

a Ay Yx\-svy%E

i CoywneCa oo ACKUC i WAYRHECALEWRAUY 6 AL dAR
a6o . 0 CE%wie UORPHBE BB ®UY ¢v y at i 6°0 Y
yoEwzv vt vy Co%nopi Aéosd % ¢wuCivnviné y C



DOI: 10.30503/nripress.2020.13

YA

Cawny #wCpodECAp it AEWAY wl-wk-y ¢ -

G dilals 3l g oy
P95 S5 glapimans
ol

alait

dawhy %LEE wWEHWANRY WG oz CIAE &8y &

w A

0392

120 Jowe

oty

Y

pleit 0,6

0395 S

a Ay Y=yv-stvIE

i Al Az ARAAE WECHV D yvo 3OurAgvié wih L0 €6 %b bi
®POHIVY v at i owuvYv ACA-£ Az v¥% &9 0 ¢ wi
t)Aa° E Ao . AME WEEDBCY %2Bv ° ywae Av AwAv %z AywowA
A& Yuf  BVAE € LRl Yk A IL~-BERpYl ja&whp U BwacAv
Yy ¢ Av
ies

# AT UGYoipitzs wE A p AU GwCrzf-yEy v ?
i VACA-£

CewAegwz § ¢ -AEA IyE€3 VA%O 12 AAp QO &t
¢u©° -

AW R i, wit 30520 i) ow o AP § E Vv ) L vl v Ci
¢)A v WE VAAWRE B %A B ACHAWBE A D 166 (Al WAECHC ) © Ewz



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Y A £ W YgzeA AFSER SFC° CH ViNBE C AC € iA & ¥ Ay W AECOQY Y@ & U
) L Y%y ApVCHW cc At dw® - At v %y

WELA v 84r=y

¢ AMATLAB,LabVIEW ¢ w &84yA &w  a !t waeo ANC {wz ¢ -9 he JATQSE
i¢%w £ ¢cwaAozweg C

DSRE AABApT £ wz Céwédv ¢wawAEAU ¢!

ROSTON TB5000%2 A £ v %3 \A§AYZ drpAi BECAR § @ AECARW ¥ v A Ay
Ovayde saywo EE d w~

BLAEV YA ¢Uweaed vy VE®- Aot EERS
0 wAgewHE A ° |3 A Hefic-v
¢ wal YOl el® €6 AL£APBICEAE M WEBLWAAEG AU i z E .\
CE Yapldwi )E°C o W iwd LOAEWMSE & By p LA S wa RACGeEYVILE | Y
) EaGWAY vV Y%BY VEL ARV Awud® wa A
NGR)U Caiwt By wé U
#Motor Control & Starting Resistét2 A & & i & ¢ oy w é U
OBRSC T C &\ WOPLEY w € U
#HF$C T C y¥Aoloevadi
# oad Bank & Dummy Load BadiC £ v SAwyEM z) Wawizl wizw w z
#Battery Testing & Discharge Resistdr %% & ¥ EGHEY w & U
5 ¢ W/t & VOWBOLAEE ¢ WPDERE L BB QP 1-Cp ° U A

d &7 ° iy [AEC GWRWCEE el % Wadhwiive Avound¢ U § w é U



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

£ £ RVpSEPy &/ 1 €T CR W a0mwEaid TypeE WU Ay
d W #4i¢ Wi A & éRibldon TypeC T C A wpv€ER v wé U

i W E W BAEYindedind v & % & £ wirlgeAvBund ¢ U - w é U

MY

OwCAwvnw~ ¢i ¥V YLAERONMER e pi § ¢VvOoyV (-3 &1 E3 v#O 0C

E. awp €U OuCA EWwE-y
| 0y % pA GCEwlo Ci CEwoAv 1 ¢8% £ oxx/AEGKk ° COAE
)CEWE Gowe ® Bar A A waiw d  C E LawsAE AA By BAA Abaiiv A @ v Y21
C WAV ¢ | | AP BABGER CEAELGAYE Y ¢CAEE EwoAvy Wl
YEEW) )) V Az %N ¢ gEEAGY VI GV E@MWO EG Wy Sgre W v
v %0 60Y anwhOdEVE W& jj  H ve-@woviy v gdne &z8 v A U ChH W &
i AR WE YA WO EA v E AAE CAANGOYEW WU ¢ ] ¢ ¥EE AE Cleivy ¢ W z
HCO AV E®HO ¢ watl by °y wiEA vV € R fow BE@ZA0I{ £ %0 ¢

Y ¢Av Eéwuy o6zwé ¢i %WE uUév OAAE a°E 2

E.z GwpCaOv ¢° CoABT BB TUEE v A @ QEG AEE wdha £C A



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

v YA KE @A © [ A FaB-t-v

i VACA-£ &% o0 §y ¢zwf awBROE%UCUPLEYY CANWA
Apb« wz Y“AEfwoAv WCESAEY Uy | Wi ©cll OENKE G Y I
| CawnlyGo ¢ %) Ugwpsb &€ %z | adaw-%dOWCd 6 Iowael wiCd P
AtQuosohel © A0 Y W@ BB Ciid | Gk eyGdyw by Wi iCE ¢ Yo ~ |
¢ - wRApCiwa %t a°yc,wA ¢i %E y CywA« ¢walveoy

506 UvEu 1%yl CEv %C

vvya CEWg CAWAvV | v %Ci

Yoy 1 v ABEYE: ARE WOARWOY CAdEAKCA § ¢

Chb&d AUwpAwpETACAE V |

X%, 0 ®&ER €wayv y CAY%g

Ov ¥, sAylwpOé ¢ w/AEGA Ay A8 & wbRSWE yyALC GPIELE G Ch
| i ACH awsRemiya: | vVACA-£ jwbhbOé Az OAz%u C1
i WCEwWO Ci CuwhACywidwBvy AXCCPET C wahoCy° Yo & ¥
EpE UE¢AE 1 CCP A CH A« UGHE wiGA: yyy. ACDEBYE 38 A &5{ i
) €d wa @aWweACA-£ AAT pPu CA°pAU v

Y0 8 ¥z YO¥ioED vy

OWUAUGA °CBAE 1~ Ai AwLRAYAWRY Ley ¢ %wl Bw
UCh° GGo6 WWwRANK ywaARE VASBWALA v j wu©° - At v¥%v §
v ACAE Az Ylzahé, ANWEAEwW BHBAR N E Y AR A BLEWAR V
-4 %Az a ASyriehrodiam@ £ @\A  ¢/BoutralzEmergBneypcawia Ao z wE Uv A

56 0WE ¢i %E QBEwiz WAy ® 3z ¢ \

cAR WAV BLwA YAz ACYy-%UA y i w

6wpC«¥%yv Ci°é jwbOé y ¢

¢ Fpw Lo T AE A U



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

MWM ¢ Weilk £ v 3%y A
MTU Gaz Genseg, Weil\ £ v %y A

| w-aRApr A
wph HEwi € & Cu ¢rwwh sy

éwp ¢ %Czy oE3pdd@ame:, %! ¢Cawhé& BEay ACuxw~ECz

| Céwéodv ¢cwawueCia | wanAAyw € e@Qombz y  %Cu

i £ | AT ap EwCzZAQCawWA %t ¢i %UE UEév ) ¥%vi vi ¢

6C{é ¢covpEMCz COWaAY vVC3ovGBOA ) Y+ 0 WAECTAEDPE ¢ ¢ W

ICEWWE PudAadl ¢ CBEAELAMSHEC zEABOp c8YL&LCz %0y ¥
) ¢ Ava Wipy oW es E y Yo ~

dp@ %UVvALWY E@WAEL &z
+wWOEIIRH Iz wi-f-v

vy oaverywaadyi 6lv Ue wpHA z Aiwoos @y hvdwv Ch& 1 A vo w A
| G vl &v B YANERY IR (€ ¢ a8 By WaQCoWiN« v a ¢ A3 %l &0«
¢ ° CE®%A - %d A AU {I paA ¢l BzowwadGro UPgU vEapAP b € TER-ADWE | ¥
cwaoupsLipewiuy ¢CHECCSEWIWIICOCC aBp) YPpWaADzZ W/
& VoM A H AEAN 0 o A EurojDiedeli € tAUAS ¢ |v\BIEIBBORRY-ASTRID
¢ vio VAW WE Y Y%l ¢ i YORTEAE %ivi & AA esRviangew Asv wICW Quae \
) €6 wa ¢ CwWwHBRaw DAY AveEWEA DAY, W 8/ c WaGE AP E v



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Yor MER C EIVE Hamy=k-v

ye - wA %t C1 1, £ CuA @ CRWBEGIT jWELAAEVE )Wzp iAp Cl ¢
ye - wAC I fwary@an G viAG M- £w Ay CEl ¢ GEif, it ZC 2448 3586y Vb £
CWIC OB VRAYWA T Z BEAY v [ viAGEE Ak A, ¢ludiae &wsiG@b £

ACA €L il vy £ oUpthimpatyC ¢l wavbre jivdp Eyw $oAsk AT 6 &

YEEwWizwO©° - At v %y

(IBC) GwCyYy WBEW{ & awdhdvwu°

UCh°Uuad §FpERDY LYy Bwie AP ¢ By W CYWEYGW- RAC OWdEE
) CAv ¢ Coimdza oWl YablayOwicd vy awAze welz wD u A0W ¥, U
6%api jwu°- | ¢¢wAvoMpzAv jiwaceo-- 51 :GiE BVPIES VLW {W
50Fwz¥%E%v Al O6UWE ¢i %WE uév jdAT "0 ) A%~
¢ AY v ApAdv¥azé Meay Yz
Cy ¢ PORp e6¥wdys0 y ¥
eCuyY &wWEE{ dwa
OEi dpwdz §p&EwWz Cwa
wap € ¥z -0y Y Y C.
dp € ¥z Ch@®ip-kt-t& y %
y o aoo_ 0 Uawiy ¢ OwakyAd2 wien AW phes w2 A C oAz Ca
i vAGAWPEOE AR CAWA®:Y U YIEAV UEPSFWERE 6jwRU WA (| V /
v CUunzAt)wWeEdy WashBPp ¢ %{ 6z UCRAE W CHP & aa By «
50 0WEC VumwvaA ¢ wa %o 0v %wéo ph vy wiAEE O
wtp € ¥%{ 6z UvAywv a°E =*EI

a6o Q¥%wiwavy % ¢viz (wCy


http://khalijbearings.com/%d8%a8%d9%84%d8%a8%d8%b1%db%8c%d9%86%da%af

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

wilp € %{ 6z -%z O0!wbu
wap{&z 3z- 6év°3 LLw
wap & %{ o6z UvAyv ®wt -CiCuwpé!?
¢ vowi O¢&v %E -%t Ci wi O
WD & VA D wi- G a

CAuwca Vv xCAodpucsda{°6pzz- A€ %A 30 Y
WED E%{ 0z 460 A Vv AGwA Gat AW 0
vwi Y%wowAy] ¢v AGBEWYO £i-wéewf {AGw vu

wipv CEwy jwlwiepeE -y wi hovp @i CE
i Cywi o ¢bpAly AGREINV %Y |

O)RwWiz ¢Cowba Az OIASEEWLAWCKED psiwyi wyzt vi CApwA ale, ¢¥tp
WG wephlksmy IABWAWEWE o ICOLENVD - A CrB LB Cdviik U
Chope wlp iORMWBIAGE WD CF B2 ¢ov HE 8 £ \§ WAV E
0 v %¢ CRABES pEWAM A C B U HBIBEER b ¢ YCIBKEWIENE ) @ (EAVE

Yy ¢ Av

wA3%z CA° pAursgwGa° -

Uev agau)éam@d wbad Cabpl | wb@&° piAiw Ajowweze -y ¢t

6wi Cywi @7 O wasAEAGO@& AR ;i Clz CAA L5 & WA G wizg 4E

¢ - WAz wwi i oOBoap gUWANGENZEY € BeE A WAOEA Uv AICWA ¢ ¢ wA ¢\

eE ¢ SARIwzi iy U Cliz @A BAE~wENMAIWAY Y6 UjWEYCGAMD £z (i
) CAv a°E At&w%%4ui YWEAE %Ey RALEGETICW-aYz

¢% Av owoo Cy% wz Cubpi jwbOc¢

EcwA AEEAywéywldwivz



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

CEwCuUCE Cit %A wkz +yweéul
TIGIMIGT SAWi SMAWD C{ é ¢v CA« UVvAyv
wiBwé wWE weé ¢ ¢ WA w

wawé wWEweE apcée¢Aa ¢¢

uCopA vy i {A jwpbOée ¢

LOUWEa yawh 1 & v -acyo . ¥

LYoyt vewdl B CapAT ¢ wAheowz

a6 0 *wbzv %' GAAwy Ad whé wiCie vED O
¢% Av oweol Cy¥% Az ¢Czw;

2 OA ¢CeaCi §y ¢é1 i ceMEzdwezz jweC GCHY Avw:

(Finishing)é A€ % ¢ Czwil CEWUAT WEOCEY & Ww

Gfvw{ i v &pc¢ ¥%{-2zv 0dwCA

@ wé W Eulv A v5 3CNEy | COEpvERM ADzE 6 v PR p i v AGWY £V 0Tl
Cay % ll@BFPwEA @ yE v YAEAD 6°pC Av | %A
cv JCEHEMEAvCobPpASEEWAY UGAaAYV Y% | dpE%yv | i CH
¢ A3C 0% 16 PV@ [Madhi Kbyo SKF 6 "0 O pE3%u{ o6z %{abl Oaw

) € E w& YawiYaskawadBmlta CiasE wz ACy %A

c: O

(O]}

y %Cy awdyv ¢i %E

¢ Wwa?l Wwwz° yBwdAiMl ¢ wa YBREWZILY AP pale pialiv  AEECAIWAAY YOG/
wz2é6wA %! yI%uUCYyCcAwiuc Cawhbd EwWIHEY G &@BvEL 3
04CHH % é ¢v 0V % pvK Cywdl 6AA ¢ WELARNY LPA EQ
Uev | %AB VAW ERVGAAS éLwiEi AWAALLE iwzw &) b zj vEywA



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

U¢ ¥%a Az af whd %AW YOLAPED il ve YwebA £ Wy A 0 A¢E L
) ° & A EAVIERYDEutz PerkinsVblvo Cummins WAY v ¢ v OwA« ¢ wa

VBLAEV %y Avaweg A~ ¢

Cobpi C{yw« jVACA-BACy%uli?arpypwi @i aiELs wist |
| CT e&aWwY vl BABRWI LAeEy v HE | LAERU AR LGV | WA
¢Ci WE UevCuCppoa{P2BWE Lt %ur)} AdzWHAE LARBLARLAA

) ¢ Av  OOMEBEWI R jwiCAIwele va o p

p

AAEf pagRy tUE wh-lsvei %E
y Co- &upal A teaiuws CURPCARRLOANEWA acyo . ¥
v RER oA £ A VAW EC vl MDE  ® Ca YWAR C € Oayeii/ i@ Vi w-a
C3vuud y G&fAy W Gawd oY P WE D 2 MEA R BE AAV v ¥
Yy ¢ Av ¢ CDowtbpdl T @WREALEE Wi Ay v

Ve

Ay v %E yBEY ¢i %E
by y U0é &CORAFNC WA v AEIWHRE AV ALE Ag%uCy ¢
¢- wA awnywEOND wz )®@pdo agaibednea ¢ AERINGSAEWISEZY A O &

YL %yl vi% o wi° - At v %y

WCAGAE?T BLAREW~ ¢i %

C~Aywi | ¢%z @APApiwfo CHAELY. YiyyAA by CBAZEW Y/ zy W6 Boj A
- 0O KVAWE 2 y ¥y AS NG Rerkis COMNES ERWWERZ vy | VACA-E£

) L AGYY{asHwWE GOV & (GBAEALE | dAT " 0CHoeTCOowPAUGIWS G
Cummins, STAMFORD , Meccalte , Volvo



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Ab Cu¢ WIUUED \/Wtﬂé@ ucvwngap p o v vownivy % C 0 b
awiy #€y v wes wA Aga AC

¢ ¢whAje wizCPNYy Eéw~ awé A@aCy Cia ieGBtASy 3ccomaNg A£zC A
i VACA-£ ¢ vz ¢iMeBmbka « @ Aoty by oictBCAE ¢ w
CAwvvz y CowAwp &G & &£ E asdvdan &y CRCHAEL Co 1 v
Ye - vBUACRIUAY w& %Cu BDAv B YEWaRA | (

Ve

¢ WE Ywaj Cawmip3kuCy o

BAEV %y A wweesA ¥ - WA yE CewEO wz ApCu¢ Wl
6 o AECI CaviifCiz AEg ¥R D i AR OE, “Cut it CBwHav
pesé wid ACA v CHEy y¥owlBv I NAY ab ACKAE %9 ¢ A

50U0WE ¢aAAEYUCQU cCBE@FTLWP R &w

0 wA &l OE vaywisyayndiy AW v oA we/EY v %HE 0y %z 1 CEwrA
UNITROL600ABB 6 ! wb U

- Aa%BWUE 1 ¢ %of BV Bhy4phAEyY sV WO U C % £ oo ECA vy
, . 4@wA wr gEé awiy

¢ % alwa puCE CEBEQ2RANC IAAEWEMWOAN | ¢ 3% £ oo ECA
¢ bz, WA C Wy ADEABERA o o ECA

, . B2AE0 awhiywueys: vy AGEY ¥x YyWARV YA 1 E% £ ¢

ECi awny%Cy -i0@Fwiyo ¥ VoV Hfz « LAEWRG KO ¢ % £ ¢

Aw{ Y %orp2t 0&wWa BbeAd véweaph A £UNIOW «i & AEWET  6- Y A

A¢ Y%{Fistc W WAy LTy ¢ %WE g EBAVyECa v

iICwikyw a  ° Quaskinghaus® EX dawvwy 1 €% £ ¢Ewa - %wi AYA

¢A- C{ CIEBE ¢;avwf § A 8M@F AE kAo Cywin- sa ACA Cy


http://aharco.com/fa/project/%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%88%d8%a7%d8%ad%d8%af-%db%b2-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d9%82%d8%b4%d9%85/
http://aharco.com/fa/project/%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%88%d8%a7%d8%ad%d8%af-%db%b2-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d9%82%d8%b4%d9%85/
http://aharco.com/fa/project/%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%88%d8%a7%d8%ad%d8%af-%db%b6-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d8%b1%db%8c/
http://aharco.com/fa/news/%d8%b3%d8%a7%d8%ae%d8%aa-%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%da%98%d9%86%d8%b1%d8%a7%d8%aa%d9%88%d8%b1-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d8%a8%d8%b9%d8%ab%d8%aa/
http://aharco.com/fa/project/%d9%86%d8%b5%d8%a8-%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%88%d8%a7%d8%ad%d8%af-%d8%a7%d8%b4%da%a9%d9%88%d8%af%d8%a7-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87-%d9%85%d8%b4/
http://aharco.com/fa/project/%d9%86%d8%b5%d8%a8-%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%88%d8%a7%d8%ad%d8%af-%db%b2%db%b5-%d9%85%da%af%d8%a7%d9%88%d8%a7%d8%aa%db%8c-%da%a9%db%8c%d8%b4/
http://aharco.com/fa/project/%da%a9%d8%a7%d8%b1%d8%aa-%da%a9%d9%86%d8%aa%d8%b1%d9%84%d8%b1-%d8%aa%d8%ad%d8%b1%db%8c%da%a9-%d9%85%d9%88%d8%aa%d9%88%d8%b1%d9%87%d8%a7%db%8c-%d8%b3%d9%86%da%a9%d8%b1%d9%88%d9%86-fuji/
http://aharco.com/fa/project/%d9%83%d8%a7%d8%b1%d8%aa%d9%87%d8%a7%d9%8a-%d8%b3%d9%8a%d8%b3%d8%aa%d9%85-%d8%aa%d8%ad%d8%b1%d9%8a%d9%83-%d9%88%d8%a7%d8%ad%d8%af%d9%87%d8%a7%d9%8a-fiat-%d9%86%db%8c%d8%b1%d9%88%da%af%d8%a7%d9%87/
http://aharco.com/fa/project/%d8%b7%d8%b1%d8%a7%d8%ad%db%8c-%d9%88-%d8%b3%d8%a7%d8%ae%d8%aa-%d9%85%d8%ac%d9%85%d9%88%d8%b9%d9%87-%da%a9%d8%a7%d8%b1%d8%aa-%d9%87%d8%a7%db%8c-%d8%aa%d8%ad%d8%b1/
http://aharco.com/fa/project/%d8%a8%d8%b1%d9%88%d8%b2%d8%b1%d8%b3%d8%a7%d9%86%db%8c-%d8%b3%db%8c%d8%b3%d8%aa%d9%85-%d9%85%d8%a7%d9%86%db%8c%d8%aa%d9%88%d8%b1%db%8c%d9%86%da%af-t1000-%da%98%d9%86%d8%b1%d8%a7%d8%aa%d9%88%d8%b1/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

Ly vyl awiy uCy ivi ACAWRE yaCp p 8.0
Co b ¢ %E aWwhn AL wWwEBRYWAPICE wi .3 € Yoz YHAEV HLL ¢ - wA
° AEUFSG Wi f§ %E€Wa © 3 v yeud/-wlitA ?3E 1 EE wawHsu O

AAE a0y HOYW AGHEN ¢ %z OTwesme A& wlv y¢ Cwaesi0¢
go ECA AywévY OGwst?! %~ C

Vo a%yMEQU ¢ ewle Al #EAv LAWARS pw BBz Ay wé v ¥

CEAY %~ Ope& Ao CyWii« @6 EAVA EIOV o 60y iy IHEQGA ACPLAEWAY A £

5¢v CO AW EivaAv AEU YADGGPWR A& ) ° p i

6%api y Ope%AcOywadWEEAYEOWACY v E3v %y
CPpUT) WY EQWM ¢ Hirisay Ow X sveeiBvevCwAy C3 v %40

Cobpi OGACAWAAEN~ VEWLEV Pov@izw

UewpLIi %t dpéernAoCywu | RAEAYWE ¢CwhRpy €C67
CuCEY ¥ul~eeyW |oonskliz |
Cawny %Cyn ECA-E3 W@

Aevwt §y CawmwnuCLs €ply y %o i

560wWE ¢i %E Gév O0CIl el - @GAAE Atv
ABB AC Driver Trigger Board ¢ - wA § C3 v %40

vl wi i ¢ %CMBBD®DRMER AW 2WEWAYAG-0 gv Ci CyVy %r
PIED GQMARAU 1 IGBTAEZ @Ak YWE Vv %~ L %z (

ABB DC Driver Modem Board ¢ - wA  C3 v %40

PLCwz A¢ v %€ nEBWE BRWERCAH FAWIEWAYAG -0 gv Ci Cy Vy
1 OmA v Master FieldbudA T { E & %O ¢ v

ALS 1Card ¢ - wA ¢y C3 v %0


http://aharco.com/fa/project/%da%a9%d8%a7%d8%b1%d8%aa-%d9%87%d8%a7%db%8c-%d8%aa%d9%82%d9%88%db%8c%d8%aa-%da%a9%d9%86%d9%86%d8%af%d9%87-%d8%aa%d8%b1%d9%85%d9%88%da%a9%d9%88%d9%be%d9%84/
http://aharco.com/fa/project/%da%a9%d8%a7%d8%b1%d8%aa-%d9%87%d8%a7%db%8c-%d8%aa%d9%82%d9%88%db%8c%d8%aa-%da%a9%d9%86%d9%86%d8%af%d9%87-%d8%aa%d8%b1%d9%85%d9%88%da%a9%d9%88%d9%be%d9%84/
http://aharco.com/fa/project/%da%a9%d8%a7%d8%b1%d8%aa-%d9%87%d8%a7%db%8c-%d8%aa%d9%82%d9%88%db%8c%d8%aa-%da%a9%d9%86%d9%86%d8%af%d9%87-%d8%aa%d8%b1%d9%85%d9%88%da%a9%d9%88%d9%be%d9%84/
http://aharco.com/fa/project/%d8%b7%d8%b1%d8%a7%d8%ad%db%8c-%d9%88-%d8%b3%d8%a7%d8%ae%d8%aa-%d8%af%d8%b1%d8%a7%d9%8a%d9%88%d8%b1-%d8%a8%d8%b1%d9%8a%da%a9%d8%b1%d9%87%d8%a7%d9%8a-6-%da%a9/
http://aharco.com/fa/project/%d9%85%d8%af%d8%a7%d8%b1-%d8%aa%d8%b5%d8%ad%d9%8a%d8%ad-%d9%85%d9%82%d8%a7%d9%88%d9%85%d8%aa-%d9%87%d8%a7%d9%8a-%d8%ad%d8%b1%d8%a7%d8%b1%d8%aa%d9%8a-%d8%aa%d8%b1%d9%85%d9%88%d9%83%d9%88%d9%be%d9%84/
http://aharco.com/fa/project/%da%a9%d8%a7%d8%b1%d8%aa-%d8%ad%d9%81%d8%a7%d8%b8%d8%aa-%d8%a7%d8%b6%d8%a7%d9%81%d9%87-%d8%ac%d8%b1%db%8c%d8%a7%d9%86-%d8%a8%d8%b1%db%8c%da%a9%d8%b1-bbc/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

GAZ6°&e wh UCzBAE WEY £ “aasAWERD YU {Op A Gy Aovil
o Bt STOMCyY w S.AT990 ¢, v
Gwaw A 1 CyyVy 3¥oivdv C)
YL %yl v o wo° - At,viAz yi eCARYh Alw dEaw AR V2 Y
&wW pay veAGEd WHEBAvo w3 %t OwAel v Cobpi awoEyv
5¢v °pEvW{Y ¢i %E 0¢&
C1 ¢ %asHAE A Bevwas a8 wawkAywy C3 v %40
e Cétl YaveAzowy vii Ceseipyi CWACAes € £AC Ao BT v 0o p
1A Gy i WwHE R VANVBCA A/ 9.0
0wa B wead ey AOA CCAUY By A 8\wi 0. cBAyt w yddyR L EA € %0
0 w Alasd avB¥%ka C BeNEVEV-E 8 v B oAl P CI6 BEv %0
AC%{ £ OvAESMAOzZWE
Wz W% YAEA -0 C%wi) * Auy Vol AZOQUAT MEE CAPDPWE O AX
& wAa U Ay AKt @ WA Wyds o iwikvis oy Gasssassma Aw e yawA A
%0 Elcwmipwo v ¢c@Awh- vAVP Cvv 0 5 eQwErvwd KE

¢ AWAMWEAC VYV OV ° ZLERWOANWA I 3eha d DRk E MR 28vid v
Win C BSWIWI— 310 %a p f 3w R vd %

vwoy A4CO Ué ltomwyw GwCl

¢ CAoavAERIEClY v %G v 0 BvwWC\pdze BFA 10 Gowdsew oyy C8 3L Qi ear
CAABBPT B zv CAPDINORCA AR Awzye O4LECVAIW - | %A
YCWB LAt vieRYy AU 6]

2 Cyan UAY vl EBWALEDY CE£d8 AV ACAAE v CABEHVCENGA E ¥

AC ¢ WA ¥%E LAD & v "WIKN"AL[ \B PSR Citl YD JOAMEE @ §

,



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

U Chp ° U &DANFOSS W IWEPRBRANIB{va PU ¢ wa° yBez ¢ WA &g Yatva A
) 1 YaWEBIBMENS 0 Y.o poic AEOME

Ap ClU ¢ CY1¥%ED WPIAG WCinEdp b O v Yewsiv %C U b £
awny ¥uCy | %° €& ¢ WARARBRAE w

Ud § VACA-£ UGEv 3% O60Y )°puAFa j%°é ¢wa¥AEw

AR AERLUV GCGOC Al ¢ EE WED CERVBUWEPEN %dvwad ¢ Av

CzA60uwy | v¥iCEmME wBAELEWU Y%A aEYAN WE At 5 %L 1w

0°ywA¥% 6éves Az ¢v¥%z WAHAEWIWMAZRE VEAEL yTav

°3vA.- UCOpPpA @V oé€ozwevEEY @Fwuld jywadwpCE W

At vy CEwC3 % wpY GEWE VaMCWBEWAEA YY) @S § WA 1La
)y ¢Av ac°E

AxEy Vv %EN-BW b Vv &

DAE AiLKAWAD ®2AR/AY v O£ WA  IAQ A28 O IBBABEMENE &y Yui

vy WBAE WU Y%AREYV HE | VAAEAHISLAlVEY i BEW WG R By Vi d
0V %€ VA YA B0 36owa ¢ E~ AAUER AGUE ¢ O @&@BE VD &gy UuCph°
Yoo 0B 1 KD %l Qe AMolEMERZC UBY v HE | @8 6 RaelEy a%p p i
F@Qu acawElu o6zwé ¢i %E GUév OAAREAE®CYAEaY BA



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

e = =

AeEyvHE OGvVEe 20WE | %°é BAEWUA@:AEYV:

vy ¢ wA | C3v &xGAWY %BpOGDYWE vy a aBhd @ odi R w
YEAwWECowba aGzé u¢ vad;tAdv “WEWEESVH (0DALEES) i/D [ MEE w -
#FCA i VAAIi QR BWE CEd T AGRERERE v ay %i ¢wo
YEEWCEEwWY Yawi ¢ at%uEA&a xAT It %Az A~
LivAiuCe ~v | £%¢ A CBAH CJ \OWaad Qi Ay %€ Vv Ty Y4C v
%@l E Bt %AEL£ wIAYyARCEY v AWEIBCH EAE BA/ X riva Aw @&z w(
)y ¢Av a°E atvy:?

BLAE WL YVAeFy CHE HwSILHE EY wa %o Ov bw~


http://www.zsginsulator.ir/
http://www.zsginsulator.ir/
http://www.zsginsulator.ir/
http://www.pei-co.com/
http://www.pei-co.com/

DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

BEY VIE OV ¥EV ARPWHA AEACADNEDES EwERD# B A e AW ¥
I +# OA wWE ¢ %AYWE GAERCREWYOA O v AAGVE-°£p &AW £
) Eb pWBY Ao Ci
i %o é § UEeAE cAd | UEoAE AWB AL Wl BARE) v Vi
A w« O0ég{gMBUES V& WEAEE CoVRELAIE WU YA EY Vv %E
Y EAGWAY Vv %y  CV Loy wWiew BAV-E¢yy ROERE C3pWElNiR Y2 A se By v ¥4

i LA z¢ (CMERA wz a8 WHEVD Ewa

Awa gy 2 0A wz | %°é ¢ waEAahAwWIBEAKSEWMMVEY B P ACD AF
5¢6v °pEtwlHdv ©BRY Al - AERYEY %8

° CWAAIEV ¢dab A AvEIC YawmPedAy /a8 EA P A A B p BDC a A Y%~
YO E +w-oylvi @ByGBY Apué
ClewahA Az ¢B G, WG Gv\i vy AVBOW B/ % am A BIE ~
Py AE N ataRG-CAER a W ireyCauawAS I/x- j¢ ¥ 84 E

ABB ¢ ¢ WA %A EAVEBHAvesADE & BAEG i & FEWARY-REeiaR¥ 34 £
ywCodweév y°OwAaEyj ¢i WE wz ¢

O wi CCY¥aarESr\e-v

& DWW Ly B My 3 LA EWHEA EEUHEENG A W ABMWEWRO EE WU ¢ j
%1 A¢ C 6AWPLEE gv O I & WAERAMWD-HIE W EDWIFC 600761 Y4v § www Av v
- + 6 2DIN EN ISO/IEC 17025:2008\ U W [¢ € &x@AvdEEvao B dwilzy w C U .y w -
a3 %Ov+ 6480 Cp Yy € BAAEwévwiwed & § LAWEAAWDAD A £A AN
¢ AanvaEvao BSONEQ 170258 U w b E el a1 1 14 wiDaBRSWA A£A A U

8 LUE E A L 38 HEE

ISONEC 17025 1 Yv © y wo Av  Waw E&z va WEEX av AT k& WY ¥%E v ¢ A

, | 2



DOI: 10.30503/nripress.2020.13 YEAi oawhy LEBEwCHUWEANAY WG Wiz CiAE @oby &

No. TestName Standard No. | Edition date
1 | Measurement of winding resistance IEC600761 2011-04
5 Measurement of voltage ratio and check of ph IEC60076.1 2011-04

displacement
3 | Measurement of shedircuit impedance and load loss | IEC600761 2011-04
4 | Measurement of ntwad loss and current IEC600761 2011-04
5 | Switching impulse test (SI) IEC600763 2000-03
6 | Lightning impulse test (LI) IEC600763 2000-03
7 | Separate source Agithstand voltage test IEC600763 2000-03
8 | Shortduration induced AC withstand voltage test (ACY |IEC600763 2000-03
9 | Longduration induced AC voltage test (ACLD) IEC600763 2000-03

10 | Tests on ofoad tapchangers IEC600761 2011-04

11 Check of coreand frame insulation for liquid immerse IEC600761 2011-04

transformers with core or frame insulation

Determination of capacitances windit@earth, and

12 -
between windings

IEC600761 2011-04

13 M.ea.surement of dc. |nsulat|on.re'5|stance between IEC60076.1 2011-04
winding to earth and between windings

Measurement of dissipati

14 . IEC600761 2011-04
system capacitances

15 | Temperaturegise test IEC600762 2011-02

16 | Determination of sound levels IEC6007610 2001-05

17 Measurement of the power taken by the fan and li¢ IEC600761 2011-04
pump motors

18 Measurement of zersequence impedance(s) on thr IEC60076.1 2011-04
phase transformers

19 Measurement of frequency response (Frequency Resj IEC600761 2011-04

Analysisor FRA)
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