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3.1.1 EfRIKERE
ARREIZ TP 2/ FF—LREBEE VI FRICEVEENT-, EMEIRE D EFE 4
3-1 127”7, BRBHFEMIBMER 1 ROWBRMNER 217t B0 TH D,

£ 31 Fulxs FMREERE

M/M M/M
FY (Site (Domestic Total
Survey) Survey)
2011 1.73 0.53 2.26
2012 9.3 4.43 13.73
2013 11.43 4.1 15.53
2014 3.68 2.75 6.43
26.14 11.81 37.95

3.1.2 BXRIZEFTEZHhI 3 —n"— 1 HHEZAREE

ARIZBITD X — 83—k hL—=270%, 2012 4FE D5 2013 4EE ORI 3 Al (F%
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O&M manual (draft) }_%%@%ﬁ%%(%léﬁ
Training Policy & Guideline (draft) THA
Pocket size O&M manual (draft) YL (45 9 1)
Upgradation of CMTD (draft) L

Priority Issues Solving Activity (Theme#1-5) ~

Priority Issues Solving Activity (Theme#6-11) S N
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Third Country Survey Reports

O&M manual

Pocket size O&M manual

Upgradation of CMTD <
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> NA vy A FRA
> w1 -7
® Trashigang ESD Z§/ifii L, Pl 77—~ 1 [Protection coordination] (ZBIJ %
Y L — O EREMNRE
® Lhuentse ESD #3#5[ L. PI 7—~ 4 [To Identify real technical loss| (Z B4
L, B 2EFEICET 57— NEFHIE L v AFARIR O ERERE
S B2 —7
® Wangdue, Dagana Ol ESD #§/jfii L, Pl 7 —~ 2 [Standard Installation of
Fault Location] 35 & O PI 77—~ 3 [Calculation on methodology for correct
reliability indexes from customer view point| (2B L T, SR 4RO %G
F 5D FERETR A
® Trirang ESD #Gfi] L. PI 7 —~ 5 [Improvement of billing and collection
system in Rural Area] (ZBJ L T, HGHEITIS T 5 BHE D IUHIFERE O Ff A&

B O3 RHEMBAE CER L EAREEES
MM 201247 H 9 H~7H26H
BT —r v ay F OB
BEAf oy hTaY ey hOERICH T PIIEE L E 2 —
HolmAAf vy hTa Y MEREDFEE X
O&M ~ = = 7 VI ETE 2 S 1
BPC (2 £ B _H FHHE® v & — S it o i X4
WHE 57 #1358 & 1%
NA vy YA NRA
> Fm1 -7
® Lhuentse ESD Z##ffflL, B AREICE T 57 — X WHEFIEIZET 2B
HELMHNTF—L2DBELE M0y N7 4 —FDEFHAE
> FE2I—7
® Wangdue ESD ##ifl L, Mt F— 2Bt E LT LY 1 —4
D FEREFR A
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B S RBLHFIE CEM L R EER
Wi 2013 4- 1 A 27 H~2 H 8 H
EERU—2r gy OB
HoRAAmy by NOEEHER - S
B oREASAA vy R Y FOERICZET R (T —~RE)
NRHFHHE & > ¥ — ek 3E O 723 0 48 T 45 B i 3% 1o Al Hh 5 A5
NAmy A M
> w1 INA—7
® Wangdue ESD %4 L, ARCB B LU FI O ERNME, B LU,
Gelephu ESD # 35l L, #HE® v ¥ —kED 7= O i HiiH A&
> w2 -7
® Thimphu ESD Z#ffi L. FHMAEAFIEL - A ¥ —HEE ORI
Gk

YV V V V V

B 6 RBUMIFA CHEE L7 ERdEEER
Wi - 2013 4E 5 H 8 H~5H 17 H
A RTE SR (201345 14 H)
FHolAf oy by Fo#ERRES (2013457 13 H) - F
FHomAAfmy by bo#ERHRER (2013457 13 H) -5
BPC |2 &L 5 _TFHHE® v & —dEat il & O A IhE (201345 4 9 H)
V—2rvay7ORE (2013457 14 H)
< Distribution System Planning (Distribution System Planning in TEPCO)
< Smart Grid (Overview of Smart Grid in TEPCO)
> SAmy A RFEA (201345 H 10 H~5 H 11 H)
S Bl rsar—7
® Haa, Paro ®if ESD % iR L. PI 7 —~ 7 [Study on metering, billing,
collection procedures, process and technologies and prepare a road map for
implementation including cost benefit analysis| (2B 3 2 Hi G231 58k
SO EROFIA, LV, PI 7 —~ 9 [Effective utilization of GIS in
DCSDJ (ZBH9 % ] R A&
S B2 —7
® Trongsa ESD %# il L. PI 77—~ 10 [Study on sustainability and effective
usage of existing Mini/Micro Hydels of BPC | (Z B9 % /INK ) o FREFH
s

YV V.V V V

B 7 RBEHAE CHEE L EREAES
MM 201346 H 10 H~6 A 19 H, 201347 H 14 H~7 H 24 H,
201348 A 22 H~9 A 6 H
> B oRAA vy Y FOERICHT T PHEH~OHE
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> H_RmAAmy N boEEERES - BE (2013 £ 7 A 19 H. 7
H 22 H)
> HEERAEOERICH T EH~OBE - BRI (20136 A 11 H~6
H 14 H)
> FE AT Tva—
> O&M v~ == 7V OTEMIRPLHER (2013427 H 19 0, 7H 22 H)
» BPC IZX 2T FEL & —dEstmEFEO MBS (2013 4F 8 H 26
H)
> iR EREEORERAEO £ (201347 H 15 H~7 A 18 H)
> HEmE A — TS KRT D E SR
> FHEBEEOTE LA ML=V a v
> U—7vay 7oK (201347 H 18 H)
< Smart Grid System
<~ Issue Solving Activity

S FHORIRAE O R R WA

B S REBIHIE CHEIME L ERHEES
Wi - 2013429 H 16 H~9 H 29 H
B omAAA ey v u Y s FOEGEIZHT - PITEE~DOS
PLIEE i o = OBAME (2013 429 7 25 H)
Ry MLO&M v = = 7 MAEZESHE (2013429 A 24 H)
BPC (2 L 2" A FWHE | > 7 —SEFHEE O W 38 (2013489 /] 24 A)
NRAay b A NRAE (201349 A 19 H~9 A 21 A)
S H1IA—=T
® Tsirang ESD %5 L. Service Center, Multitask staff, Metering, Billing,
Collection, O&M ~ == 7 /L OJEHII . GIS Data DIEFFIRMICBEIT 5
R NE S
® Wangdue ESD ##5ff] L ., ARCB. Fault Indicator (FI) &% & Ik {ifife 58

YV V.V V V

B ORHMFE CEME L AR
ﬁ;ﬁF’ﬁ : 201441 A 13 H~1H 29 H
“FAFMRESRE (201441 A 22 H)

*@/\4 ny FFrY=r FoEBRES (2014441 22 R0) -5
FolEAAmy hr Y hoEEERES (201441 H22H) -85
By MR OGM ¥~ =27 L ~DE (201441 A 24 H)

BPC (T L 2" FHHE | 2 — St & o H i 285 (2014 41 A 21 H)
NRAay YA A (20144FE 1 A 15 H~1 H 20 H)
> FE1 =T
® Trongsa, Zhemgang, Dagana, Punakha ESD % #/ifi] L. Service Center,
Multitask staff, Metering, Billing, Collection, O&M ~ = = 7 /L D{EHF MK

YV V.V V V V
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L. GIS Data D& HRBL, Pl O MK DL, DRI DOBERD., B
& OV ARCB 35 X OY FI @ 3% i Ik o i A5
< E2I -7
® Mongar, Lhuentse ESD % i L . Service Center, Multitask staff,
Metering, Billing, Collection, O&M ~ = = 7 /L DO{FHIKP, GIS Data ®
IHEHRDL, DT A — % — Ok E K Pl A

B 10 RBIMFIAE CEME L R EER
Wi - 201445 1 12 H~5 H 23 H
> HBoRIAAmy e s Fo#ERRES (20144520 H) - IF
> BREIAAmy b uvas Fo#EERES (20144520 H) - IF
> U—7avy7ORME (201445 20 A)
< Earthing/Grounding in Japan
> Ry MROSM v =27 ~0OE (201445 H 19 H)
> BPC (ZK DT FHWHE® > & — it il & O MR & (2014 42 5 A 19 H,
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> RAmy b A RFEAE (201445 H 14 H~5H 17 )
> H1INA—7
® Bumthang, Mongar, Wangdue Phodrang ESD % #/fiij L. Service Center,
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ARCB 35 X U FI @ 3 & IR DL il A
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bible
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FBAA vy hTaves NoEBHRES (201447 H 148) - B
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UV—2rvay 7O (201447 7 15 H)
Outline of Priority Issue Solving Activity
QC Tools
Exercise: QC Tools - Basic of Statistics

fe

>
>
>
>

Basic of Economic Analysis
Data Management

T T

Exercise: How to use Excel effectively?
> SAmy b A RFAE (2001447 H 11 H~7 H 13 A)
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EAEBOHED S

FHAaRU—2r T avT |20134 5 H 14 H BEFtmWm & A~ — K7
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> Tulr Ik

® Introduction of TEPCO’s Power Distribution Network System (4 [ {2 #k)
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Fault location (5!l #—)

Countermeasures for Safety (KA —)

Meter, Billing and Collection system (#KH]5L)

Introduction of In-house Training for Distribution Technical Employees of
Tokyo Electric Power Company (A —)

ZIMEDLGIT, 5 2OT 0T T 20T RIZONTHHFEERTDL, szbj‘
Fault Location t Countermeasures for Safety (22D ClL, MM O Y ¥R
THLHRIZNDESIFENSENoT2, T2, Lt 707 J AN, A~v— ]\
A—HEDA—F Y T T DI -7 v ay TEMET IR LS N T,

Womy— gy

> TF—= : TEPCO & BPC DHEFIFEA

> BIESEFT : BPC AIEDORE=E

> RBRE o JICA E IR 23 L O BPC & H
Y YIE : BPCHE (FICEERMR) K30 4
> Tul I A

® The Smart meter (FRHIHL)
® Introduction of In-house Training for Technical Employees of TEPCO (FE%
B—)
® BPC b [7—XrOFFHEA) 7256 WIC TBPC OHFEAEE] (2o
TOHREK
A< —hMA=ZIZOWTIEL, KEEREEFOWFRIZOW TS REHHK D DD,
it8®i5ﬁk:6K%%?5&%9y%ﬁﬁé@ﬁ&wotﬁﬁ%oto
SIZAMBERD T =<2 oW0WTiE, ARAY ¥ —OME, FrALLE O FES
OD%KH%FH@ HOMSE T 28En000 2T 4 TiTxt+ 28R e &R
ool

HIMMU—r gy

T — s REEY L — L RFEWH
B ke 5 AT :  BPC AJEDaiEE
FHRE . JICA HHMFE
N : BPCHE #9504

A =077 AN

® Protection Relay and Relay Coordination (fE#AFE—)
IDU—=7vayZiZonTi, BEBROEEORZR L, ZECHERM
Lotz BAEBEOZNBHY, —DODT —~DHEHRSTZT —7
Yayv 7 TEbLoTbOD, WE2EOBMELZEZ D ANEDOSZIMNBH - 1=,
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5 2 & R R
> A7muv=z7 FOEHICONT, HANBLIY e Y27 P F L5 #H
HFL, A%OTr Y27 hOEDFEIZONDTH#EZITV., BFRFAERH®E A

UR—DEBEST,

TARIT—T g v

> T o BEFTEE AT — R U R
> B ET © Hotel Phuntso Pelri ik =
> RERE o JICA B 5
> BIE : BPCHE (FICEEREMR) £ 30 4
> Iur I A
® Distribution System Planning (Distribution System Planning in TEPCO) (=[]
1E )

® Smart Grid (Overview of Smart Grid in TEPCO) (=& HE5L)
ZMENDIT, 2 DO BT T 20T RICONWTOIFE/RTEN, &b,
Smart Grid IZ2OWTHEHLAELS, HE, RA7Fr—~iZo2W\WTU—7 v a v 7%
(G RRANRRAY SRl

WsRY—r gy

> T o Av— 27Uy N L BRERRE )
> P AT . Namgay Heritage Hotel 2% =8

> ERE : o JICA FEHIH

v E . BPCHEE (FICELERMR) K20 4
> IurIh

® Smart Grid System (5] 1E#)

® Priority Issue Solving (B &)

® FHHNEADORRERE UMK ER)
ZMENLDIZ. 2 2O BT T 20FTRICONVTHHFEELFLN, L Vb,
Smart Grid (ZOWTHLAELS, ZLOEMPH Y BRI 2EwmE 1T - 72,

3 A RS
> A7 V=7 FO#EHIZONT, HEHBLIO T Y27 FF—L0n6H
HL, ABROTr Y= POEDHTHEIZOVWTHEZITV., ARHAESE A

UR—DEE RS,

HemU—r gy

TEPCO

> T . BHAROBEH AT A
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> RERE : JICA I H 5

> & : BPCHE (RERE., 77—V —%—) K204
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> TurI Ak
® Earthing/Grounding in Japan (£ Fifk)
ZIME PO AFFEERT-, 2 < OEMM»H Y BRIZ2ERZ 1T - 72,

B FIRUV—rayr (5ROFHE CHER

> T D ORI TEE) & A — L
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> ZINE : BPCHkER (FEICALEREMR) K154
> TualIh

Outline of Priority Issue Solving Activity (B4 &)
QC Tools (FHF Fn#k)
Exercise: QC Tools - Basic of Statistics (&4 H—)
Basic of Economic Analysis (4 BE—)
Data Management (B8 &)
® Exercise: How to use Excel effectively? (=l 1E4)
SZMENLLIZ, WTho vl I8 o0nTHLEFEHRER, &0,
Outline of Priority Issue Solving Activity {2 DWW TRLAE <, SH O AT,
MESCHEE, L OEMBH Y BRI EwmE1T -7,

B4 NG RS
> AR7uv=7 Fo#EW, KRLEEZOFERICOWT, FAAERK IO BPC »
LHEL, %07yl bOED HFEIZOWTHELZITV., GRIFAES
WAV N—DEREERT,

424 HhHo8—)IR— MR T BEBHE

2012 AR L 2013 IS A U 2 — X — NCHRT HARTEE | BIFOEfE L=, B U
Z—N— MIHMEIL, G, BRI T & BE M RS TR R ORER S AL, K 2 B T
SNz, WHENEIZ, Flivx—Y A b, BERMN, 7—4FHLEHEFHICHALTT
bole, 24 £D BPC BN ZOWHMETHARZIIMT 2N G o, WHEEHRE
RO THHETREFEMERE ] 2 201343 A 31 HEOUN2013 412 A 5 HIC#RH L7,
WHEE DU A MIBWMHER 3D LB TH D,

Fio, 2013 FEICREBICHTE2AXYT =Y T —% | BE LI, A¥T 44—V T —
X, FICEER LA EMME TRLPCOERIN., B 1 BRTEENTEZ, A
T A=Y T —ONRFIE, EICHBAREMRORI &, Frio, BEREN., 7 — &, WEEH
EHAERREZ AL —HINICEAL T Tho7z, 24D BPC &KEEE 1 4@ DORE &E M
ZOWMHETHARZMT RGO, HEERBEE] KO [HHETREREE]
Z 20134 11 H 6 HiC#EH L7,

ABT 4= T —DLMEY A MIRMFER4DERBY TH D,
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425 E=-ERE

PLIEEO—BRELT, £/ NV —TOT7 —~ikO N2 /(L2 L2 E LTH=H
MEAFEM L7, FEERECEE -"EHOBE NS, A=W REZHHML, T4 AT >
VarxEito b, RERERAFELIToN, EBIFEIX 3.1 B RTHED TH D,
FEMIZOWTIE, wEEFEOHY TH D,
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4.3 JCC A 2/—

HO1RBHFEEICB W T, JCC BNk <,

BHDOA L N—TLLTFTO@EY ThHbDH, D

B, BEVEICTHEILEENHD 2014 4F 1 HBEAEDA U RN—ZUTFTOEY ThH D,

*

¢

Ktraining capacity

( Chairperson 1
L Mr. Karma Tshering, Director-DRE,

MOEA

)

Bhutanese Side

Mr. Rinchen Wangdi, Head of
Development Cooperation Division,
GNH/ Representative from GHN
Dasho Bharat Tamang, Managing
Director, BPC/ Policy Advisor

Mr. Gem Tshering, Director-TW, BPC/
Policy Advisor

Mr. Mewang Gyeltshen, Chief
Engineer, Alternative Energy Division,
DRE, MOEA/ Policy Advisor

Mr. Norbu Tshering, GM-DCSD, BPC/
Project Director

Mr. Nim Dorji, General Manager of
HRAD,BPC/ Project Coordinator

Mr. Yeshi Dorji, Manager-MD Office,
BPC/ Project Coordinator

Mr. Norbu Tshering, Manager-OMD,
DCSD, BPC/ Project Manager

Mr. Drukchu Dorji, Offtg. GM-RED,
BPC/ Project Member

Mr. Tilak Sunwar, Project Manager,
Rural Electrification, PCD, DRE,
MOEA/ Project Member

Mr. Ghana Shyam Tamang, Manager-
PRFD, DCSD, BPC/ O&M manual
Mr. Tshewang Rinzin, Manager-CMTD,
BPC/ Up-gradation of the training
capacity

Ms. Tshering Choden, Manager-HRDD,
HRAD, BPC/ Up-gradation of the

J

-

Japanese Side

)

Representative, JICA Bhutan Office/
Representative from JICA Bhutan
Office

Mr. Kunihiro Shiraishi, Project
Formulation Advisor, JICA Bhutan
Office/ Representative from JICA
Bhutan Office

¢ Mr. Tomoki Nitta, Chief

¢ JICA Experts

+ Ms. Kuri Orui, JICA Long-term
Expert (Project coordination &
facilitation)

+ Short-term Experts

- Mr. Noboru Seki, TEPCO/ Project
leader/ PI expert
Mr. Toshiya Minejima, TEPCO/
Distribution planning

- Mr. Junichi Ohishi, TEPCO/
Distribution O&M
Mr. Eiichi Arakawa, TEPCO/
Distribution O&M manual

- Mr. Keiichi Fujitani, TEPCO/
Training planning
Mr. Akihiro Hayashi TEPSCO/
Training equipment/facility

X 4-1

JCC DFHMEAARS (4 47)

TEPCO

4-13




7= EMGEMMEE TR Y = T =— X2

L2

Chairperson

Mr. Karma Tshering, Director-DRE,

MOEA

Bhutanese Side

Mr. Rinchen Wangdi, Head of
Development Cooperation Division,
GNH/ Representative from GNH

Ms. Kuenzang L. Sangey, Deputy Chief
Program Officer, GNH Commission
Dasho Bharat Tamang, Managing
Director, BPC/ Policy Advisor

Mr. Gem Tshering, Director, BPC/
Policy Advisor

Mr. Mewang Gyeltshen, Chief
Engineer, Alternative Energy Division,
DRE, MOEA/ Policy Advisor

Mr. Norbu Tshering, GM-DCSD, BPC/
Project Director

Mr. Pasang, Engineer, DSCD, BPC /
Project Manager

Mr. Nim Dorji, General Manager of
HRAD,BPC/ Project Coordinator

Mr. Yeshi Dorji, Manager-MD Office,
BPC/ Project Coordinator

Mr. Drukchu Dorji, General Manager of
Rural Electrification Department
(RED), BPC / Project Member

Sangay Tenzin, Manager, DCSD, BPC /
Project Member (O&M Manual)

Mr. Heruka Zangpo, Manager, Central
Maintenance & Training Division,
DCSD, BPC / Project Member (Up-
gradation of training capacity)

Mr. Tenzin Pelki, Manager of Human
Resource Development Division,
HRAD, BPC / Project Member (Up-

\gradation of training capacity)capacity

o

Japanese Side

¢ Mr. Yumiko Asakuma, Chief

Representative, JICA Bhutan
Office/ Representative from JICA
Bhutan Office

Mr. Masanori Sunada, Project
Formulation Advisor, JICA Bhutan
Office/ Representative from JICA
Bhutan Office

¢ JICA Experts

+ Ms. Kuri Orui, JICA Long-term
Expert (Project coordination &
facilitation)

+ Short-term Experts

- Mr. Noboru Seki, TEPCO/ Project
leader/ PI expert

- Mr. Satoru Koizumi TEPCO/
Distribution planning

- Mr. Kazuhiro Yoshimura, TEPCO/
Distribution O&M

- Mr. Masaki Iwama, TEPCO/
Distribution O&M manual

- Mr. Keiichi Fujitani, TEPCO/
Training planning

- Mr. Sari Ishizuka, TEPSCO/
Training equipment/facility

4-2  JCC OfAHRARH] (201441 H)
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4.4 BEFE~OHTEEARL (PIES)

441 KR40y 7O FEEDXE
G B O - HERFE RSB T DEEREOMRIICM T M ny Ny s a5
g D70, T—~DKVIAKR, PILIEBBFONEOMHER., 5L+ 25KIES Pl IEEHSN
F.BE - BEV—ERAWICBTLI I X == NIDOWT, BPC LW LT L
TYOREICEWTIE, KRZZA0CHENVH LN T2 (EET2) dnwo ek
L. HREBEAEEBRANTA2ER M uy b FuaP 7 FORBRERICHITCEER ok R L
5, ZCODf:&)EfZIKE’JtCV\?%?kﬁZ)J: 212 BPC OREBLMATCT LV —A =7 %
RANIR R R/ T T Rl
%%%@U—7VHy7%%@L\QT@?~7%%ELkO

(1) E—EA/Oy b TASII FDEHOOPIFHOT—TLER
2012 4E 3 H 19 HIZ PI{EENO T —~ X BRI I —T 47 %FEmL, LLFTD 5 >0 PI
T EBRELE, T~ EERIILUTOEY TH S,

(@) Theme #1 “Protection coordination”

Team leader: Mr. Cheten Tshering, Engineer, SMD Kanglung

Support staff (JICA): Keiichi FUJITANI

Target ESD: Trashigang ESD

Background:

FLEMICEMNEELSEG, Bafoahki#E L, FHELAT) T 2H/NMET 5
RN %ODﬁE?E#;?O)EL{;IL&_E&% Ltﬁmaﬁﬁ@ﬁ{’ﬁbf$&lif'ﬁ% THET 5, L
7> L. Trashigang OZRMICEBW T, B EJRICKE SN ERR LD & 512 Bl
WREL Th BB ENEICEEL T, f“%ul&%éﬁz IRBEBLTLE D FELNRKE
LTWb, REATLOHBAPKENL TN ERFEEHEL TWDHA,
DER G ED T, RERSH 21T, ISR E a2,

* & & o

(b) Theme #2 “Standard installation of fault location”

Team leader: Mr. Nagawang Norbu, Sr. Engineer, EDCD

Support staff (JICA): Eiichi ARAKAWA

Target ESD: Wandhi Phodang ESD

Background:

BLEMICHEFEARAE LIS, Toffra RMIcE R cEiX, R OEIRN T
REE 7RV FEFMOEMAIELEL 2D, BRTIE, IERKICHRE LA/
FEAm A& (LBS) MW TEHERDOE 7 v a fbxy | Filfgk s v a %
fF%Eﬁ:_“L %@Jz? VaraMBEICEER S CHRL CTEREFREZFEL TS,
Wrig s O BEHZML T, £t 7 v a Oz < T, FHEFTORE
;%ﬁ“é H#Faﬁ@@ff«”ﬁ’?ﬁ),ﬂ;ﬁﬁf 50T, BAMDHRELEEZ T, BLROWEIRR
EXEORBELAEX D, v, HEITAY - 72487 ARCB (Auto Re-closing

* & o o

o
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Circuit Breaker : F By PARKEWT %) & W B BRAE & £ O ER & L TR A R Al O
—«rc%éﬁ\éﬁm:%ﬁmwrﬁ T OBFAKLEIZONTHHRETZAT D,

(c) Theme #3 “Calculation on methodology for correct reliability indexes from customer view
point”
¢ Team leader: Mr. Vesraj Bhujel, Manager, RECD-Samtse
¢ Support staff (JICA): Toshiya MINEJIMA
¢ Target ESD: All ESDs
¢ Background:
BPC Ti&, {REHEMIE L LT, SAIFI (#%E 1 #4720 OFRMIEER L) & SAIDI
(% 1472 0 OFERIEERR) 280 L Tn5
BRONL— A TIE, RERFULBEELELSG, FHXEIDERMEZODBEL
T4 72 X ~36 7 L 72 RE R TR E 1R & LM L C SAIFI/SAIDI % 35 L T\ %,
ZOHFANTIE, UVEEL RLEIZH DA B OFTEFE TIEEN M L TWHWTHHR
P EIXEAMEREBRL TS 2 &R0, BEY A bR EELZELZL T
M, Flo, ERKBA~OEREURICRBECFEAZHFELEBIETD
SAIFI/SAIDI OB LA E LA/, EEIR~DOA T 4 TRHFEL RN
RN H D
ZOLOBBAERE X, 2011 2k 1) 5 PBIS (Performance Based Incentive
System) 4% ESD O FFMHEH O F b G EHE OEHE BHIR S LTV 5,
SAIFI/SAIDI 55 Z fifi » IS ERE O ZE X HIZH>\W T, REREENPLE LD L
T, 2025 ARETICMmEEHT Z LICLTWD,

(d) Theme #4 “To identify real technical loss”

Team leader: Mr. Ghana Shyam Tamang, Sr. Engineer, DCSD

Support staff (JICA): Junichi OHISHI

Target ESD: Lhuentse ESD

Background:

BEHROD AL LTIX, T7=lunRtav—yloRickBlEans, Hik
TE, ATy Ty bOESELTAFHORAZHEHT L Z LI3AHE
THLHN, TOn AOFELEERNEZHMT 5 ENEELS, RIS e X 2 T
DRMAENMTIZS WRBLICH D, 207w, B ADREEROpfikz B &L LT,
FRfE (EEM, BEAS. KEMR) BT D57 7 = m 208 EORE % HEHl
TOHFRENET D, 77 —F L LTIE, B FiEe 7508, AIEThHN
I, B ZAT-o THRMW R TIEOEM T2 Lo TEBLIZLBEET S,

B, EREEICBNTEX, v~/ T AOuRLRo | BEODARPRKELE
LIV TLH5—ARHLHDOT, b DRKFEH BT 9,

* & o o
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(e) Theme #5 “Improvement of billing and collection system in rural area”

* & o o

Team leader: Mr. Nawaraj Chhetri, Sr. Engineer, DCSD

Support staff (JICA): Akihiro HAYASHI

Target ESD: Tsirang ESD

Background:

IR, BT ERIZ v BT BPC Tlidfe A Mg, £4xiT-oTWnd, HEFHT
. B EINE AN EFICELS BH OB IFFICAETH Y | R R E % (W
EEELBANLHER RO LN TS, HGERO ESD Tik, ERHOEEKIC
Fy vy —NHRNT, HEREZToV LTHEEFEOmEZEEGELLS>L LT
W5, —J. BPC VA b B D L HITE OBGEIPUZITH T L Y & kWh &7z
DOAARBNNoTED, BB AT LAORENEEND, SN AT
LOBERE L TL, ZHERRTRERPEZOND N, TNENICEFTEETIRH
D, ZNOOMKRELXLERFTHZ LIk, BEE BPC OMFIZAY v b
b OB EMINGIEEZRET D,

(2) E-E/N4Oy FTAOSII FOEHDOPIFHOT—TEER
2013 42 H 5 HIZPILIEEN O T —~<vREWHRDI—T 47 52EE L, LLFD 6 DD PI
T EBRELE, T~ EERIILUTOEY TH S,

(a) Study on existing manpower and management of existing facilities under DCSD

a) Theme #6A “Study on existing manpower and management of existing facilities under
DCSD”

b) Theme #6B “Effectiveness of existing Service Centers”

* & o o

Team leader a): Sangay Tenzin, Manager, O&MD, DCSD

Team leader b):Dechen Dema, Manager, UED, DCSD

Support staff (JICA): Noboru SEKI

Background:

BPC @ DCSD [ZENRFTITHADLEBZHY L TEY ., Gasa BAFR< 19 B2 ESD
ERELTVD, £HEF T, BE 33kV L FOREBROMEFFEHCHRE, £4,
EEXIG R EDRKHEIT> T WD, BPC BFTALTWLEE (N, ¥) 1. %
ESD IZHl/r S TWAH MR, WL 2D BSD IXTEED R L% 7F %2 TH Y, ESD M T
RRERDDEVIBRBD D, ZOXI RN EEE 2. GERSOZLEZ KR
RET D L L BIT, WMIEREER Y FIEEZRET D,

F 7. BPC [ LBk Ic B W CTHED=— X227z, FHEOEBE NV —E 2 %7
S EAHEME LT, /IR Service Center BB L TWWAH, LrL, 2ok
= DIFEBREP AN SITHERETE T, RECEEL THWL200E 5 R AHT
HHZENDL, RECKLBEEEZMRT D E L BT, 5% D Service Center DED J5
EREET D,

TEPCO
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(b) Theme #7 “Study on metering, billing, collection procedures, process and technologies and

prepare a road map for implementation including cost benefit analysis”

*

.
.

Team leader : Sandeep Rai, Manager, EMMD, DCSD

Support staff (JICA): Sari ISHIZUKA

Background:

FB—EANA vy b v=2 OO PLIEEITEM L7-ANE ( [mprovement of
billing and collection system in Rural Area] ) ZFEAMICHRET L, X0 B2 ERE %
79, HIEMIZIE, F—H M vy bRy OO PIIEBTRELZ
xR > 27 L OWER O BB 2170, HHRNEH OO0 A 1y
FFu Y= hOEBRFEZITV, BHICHT e - Ry TERET D,

(c) Theme #8 “Fault Locating and Rectification of Arial Bundle Conductor (ABC) and Under
Ground (UG) cables”

*

*

*

Team leader : Nidup, Engineer, EDCD

Support staff (JICA): Junichi OHISHI

Background:

Thimphu X°> Phuntsholing ® K& 5 72 &M Tix, slE Ak S, 77— 7 L& H
RSN TS, £, KERK TIE, REMRIIH»I->T ABC F—7 /LR &
NHEICR-TETWD, LLARRL, BPC TiE, =7 /V&HICBT 5 #
HMEONMELZ D EFS ROV ENIMBICERTL TWD, TOD, Fig
F=7NERETET, HHTERVRKREBDO =T ARRES A TWDL =201 %
Kb, RMEBESHMENOBA NG T — 7 V&2 WO IZdE LET
LIENEELY, AT —< T, FHRAKREFECOVWTHRFTZITV, BPC (2
WL FiE - REZEATLEEANLET D,

(d) Theme #9 “Effective utilization of GIS in DCSD”

.
.
¢

Team leader : Dorji Tshewang, Sr. Engineer, DCSD

Support staff (JICA): Masaki IWAMA

Background:

BPC TlE., #15HE(LFEDIEME I E KR I 5 # 2 GIS(Geographical Information
System)7 — & N — R FICfEF#RE L TREZITo TS, ZHHDE IR
fifE#H & GIS OHKERAZ I TIEA L T\ 2 &ix, SHEEB L FEMNICEA
LTWL ECEETHD, LL, SHOMEEL LT GIS 7—F_X—ANDET
FI72 i E MO EE N 2 E<ATON TV RWVWEZRB LI, o OBBRHMT —
S R— 2 e fERF T T DA A &L BT O A LN — N BRI A 5 IS A T RE
EFT DM A G T T, AR PR 5T R T AT 58 R0 FE AR i S S R D it X[
FrERLFH A ERFOF R — L & D B IMELIEERE OEMRICH T2 2 &
NHIRFS D, RIEE TIL, GIS 7 — ¥ X— Xl & FRmRROEE FHik, GIS
T = AN = AEREFHIEOHEMAED . GIS T—4 X=XV 7 by =7 #IEHE
DOWHERT . GIS 7 — X IEMAETEH L= R R EBEE IC OV TRET S,

TEPCO
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(e) Theme #10 “Study on sustainability and effective usage of existing Mini/Micro Hydels of BPC”

*

*

*

Team leader : Sonam Phuntsho, Engineer, CMTD

Support staff (JICA): Keiichi FUJITANI

Background:

BPC TIIBUE, INKIRMOEERTFEF 2T > T D, £, BELTT7 Y v
RCHEM LTV 2/ K I3E DR B HER 2 at LT D, L L. BERR/INK TR
DYy TEEN L L HIRRSTFER TR E o TnD, £, RMERICHR D
WHREESHELSNTELT, MO AR L TR MBEICER L TWD,

Z 2T, BT —~Tld, DKM OEIRRTEFICHE T ME LB L2 £ T,
XRBONREFMMEIT, HREEMDORT Va— NV ERET D,

(f) Theme #11 “Study of Distribution Transformer (DT) metering in BPC”

.
.

*

Team leader : Passang, Engineer, DCSD

Support staff (JICA): Masahiro MYOGA

Background:

BPC T, BLEMr AL EHE 2 @IS FE T 2720 0, FHlFEOME %

ﬁ@f%é LoxL7ed . BURTIE, BEMRE AW TIE, RERALETIT»H
EVHINLENELS, %\EEEOD@&%T FINHES S BENEDES N — X ITH M

THLRL, TOBRKBELZR > TIEH R TOHWLIIRICRY, £, G EEE

WZHOWTH, EMELEN TOFRMERICIVEREL TWDRMIZH D2, BEM

EETLVBEMOXMTRAET HEEBICOVWTL, VAT YF v 7 IHEET LT

NpRELS BE LY OEEEEFOE ﬁ%%o’( Fa%@%?éi%mﬁb’(b\éﬂtﬁf

0%, 16> T, ARG HE O IEIE LOb"C% WCHETE TV D LITE WV EEW
RWZHD, TDXH7HPT, ﬁﬂﬁﬁ éﬂfb\éﬁﬂ KEMIZ, BRI
EEREA — 2 —H T D 2 LT EEEE BIEGHEA TOENELIEEO A

Wz BRIk D Z 20, EE%#&DX%%#’?}%H@V@ WY REREICTFETE 5 L
FAoh, TO LT, BEEr AMEBSEEER EO#Em~E BT TS AT v 7R
FBAbND, AT —<Tix, BER0 ALEEEDCEICE T 2R EHNLESR~D
B A—H —ORRIZHOWT, Mgk T~ A —Z — OFEE MR & AT OBE 2170
BRI 2 DA ER~D BRI R RREMY L0 HFEZHNE T D,

(3) E=EE/A/ Ay FTADIY FPOEHOPIFHOT—TLER

(@) Theme #12 “Setting of Earthing Standard and Proper Method for Distribution System
Earthing”

*
¢

Team leader : Passang, Engineer, DCSD and Sangay Tenzin, Manager, O&MD, DCSD
Background:

HEHEIA S REZ R ZERWEERNH D, £070, BESBPENLD LV FE
%ﬁ%ébfwéo%;T\ﬁ@@@ﬂ%ﬁﬁoiﬁ%ﬁﬂﬁéo

TEPCO
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(b) Theme #13 “Fault Locating method for Arial Bundle Conductor (ABC) cable”
¢ Team leader : Passang, Engineer, DCSD and Sangay Tenzin, Manager, O&MD, DCSD
¢ Background:
RTVHxT YT T ABC F—7IVORERENZRERLTHEY, BA, MRKENPRKRD LN
TWo, F—AZf L, 10 AIZHAEE TEL TWD,

442 KR40y +r7ASH FEBOXIE
NRAmy hFavzs MEEARD BPC BREMICAFE ZiL, BPC NO TRLEN S
NHEIICREEDBEEEELZIE LT, TOMKE. T XTOT —~ B KA THER
Nz, 707 FOREARIZIUTOEY TH D,

(1) E—EA/q0y b7ASzY FREEODEEXE
201249 A 11 HIZPIIEBIOREHRESEZBMEL., LLFDO 550D P17 —~% MD IZI#RE
L. XMuay eyl FEBOKFH TCOERREET-,

(@) Theme #1 “Protection coordination”
¢ BEANR

Trashigang RAHIZ CREWH OB S . RAKEMET XX EHras N AREEL 2V |

FALROEEFT OMEWr R A EE L AFEFLBSILR L TLE D &) F41 28 R

SNhic, MESREZENET 20, RO T X TOMERLRE LT, ZOR

R, VIMBREBERICHREZITo TOVRWVWI ERMETHD EHBH L, 2okt

LCiE, MEROEFELMIITAITMRT L5FENHBA LD, B oxR &

LCHFEROHEELZITH> 2L &L, MD LW ARSIz, £o. EMM R

ELTIE, RkoRMOBMILEZEE L, Y7 FU =7 28 A LRREEDMHEIT

%55?5"@?‘6 b li, ELT, Z20ORDOY 7 2 THAERELEZ, &6
EWHAR SR D AM OB, K OBEEHPT & 2555 P ) o OR3E i ifE =

ﬁ@%gﬁ%ﬁﬁbﬁo/7bﬁi7@%ﬂ B L Cix, FEMZoflidk & fh Y 7 b

E DR 2T VWL ETHONTEAT KB EHET,

013 FIZT Yy NF—L2ORNLERELT D,

(b) Theme #2 “Standard installation of fault location”
¢ BEAR
LA FEH A LB, BRIk, BEERO FEAMBME (LBS) &4AE
Fr R g (CB) OB AEAEEERIT L CHEXBOREBLZX > Tnd, L
L. LBS £ TOBHEIKHC CB ORAITHRARICH O HIFEEIC LD RFFH 4 %
TOHRME > TWD, £/, BPC TH — S 417z LBS O EEENE | &
ESD DfEFE L N/VICERZELTWDLIHDEEZBND,
A A OFTIE, Wangdue ESD @ 33kV EEEMR 1 MR Z A 0 v 7 4 — & (T
EL. EFEOFEKE (1 7—R) IZo50WT, WER (B 2EH L 7-RICEES
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L% SAIFI, SAIDI DEE, B L OEREEICHEDI A NEHE B L, EELED
RCHREITS T2,

MRRLE LT, BPC 283k f7 (Bl REXE) 3% ARCB (Automatic Reclosing
Circuit Breaker) 3 X O' FI (Fault Indicator) D FI|H % & UHIZ (A ] KR
(ﬁz%m)ﬁ%&&élﬁs%AMB_ﬁbﬁx\[B%]mméﬁmFl%ﬁ
makE, [CR] AR+LBS O FI ZBMNERE, ZHBRFLE/ER, CE
REAER L L, BPC O MD AR E 57,

2012 4FEEHIZ ARCB # &% L, 2013 4F L0 T — X OBSEHBEBIELE T 5,

(c) Theme #3 “Calculation on methodology for correct reliability indexes from customer view

point”

¢

ENK
BPC I EHEEFEFE & LT SAIDI, SAIFI ZfHWVWTWA N, TDOEZLZELRD
EHBATOT — Y BRETIEICHERD L LROOND, RERL, T—X U OBLIR
EMETDLE, AV RRHEET VT EOER NS L i LT BPC O fEAEME N
BIFBEs2 L, EET — X ORGNHKE S CEBEOEERRZ +o XKML T
WRWZ EIZE D, £ T, ARRITIE., T4 BEFEORBELERE L,
HARMIZIX, SAIDI, SAIFI BHICA A R72T — X BEHRETH HIEEBELH. 158
BIHRICE LI 2 TOEEBEIH S o 22 @G « kT, B2, ¥%K7
—HERFLEDE LD, IFEICEHRERBELZHEHE LZ#%IC, BPC &L
T® SAIDI, SAIFI ¥ —%7 v FEFET D,
2014 21 HX O F_XTo ESD TH FIEIC L 20457 — % & Sap/ERP O #E % H
35,

(d) Theme #4 “To identify real technical loss”

¢

RAE

RTF—=lZBWVWTIE, R Mor2E&OHEL, & ESD OZ Y72 A LD
fEZ BRI T 7 = e 2B N FEOHRSEEBE L, 207H, N4 m vy |k
%A & (Lhuentse ESD) @O/ A 12 v F7 ¢ —4 (Minjey Feeder) |2 Ca%fiifh %
WELERICT 7 = 2AO0HAFIEEZBRF Lz, ZO/E, B0 R
CEDETHRMETVEMEL, HOBRERYRT 7 =ho RFHEFIEZ ML
THZENTEZ, 2L T, MD L VRBEFIEICIZ20RFHEORARRBEELNT,
2013 FHIZTRTHESD Ou A§tHEHE LT 5,

(e) Theme #5 “Improvement of billing and collection system in rural area”

¢

RENRE

HHFAER RICK S, BEREEXHLEN DR WEICEEZNZOXINCAHE L
TWAEHANKEWZ &, £72 BPC THVIVTFH AT AZ v TN {ToTCWVW5H
Bt FER - BEEBITAH L TV AEHANBRKREWNWD L2 ENEEIHA L Z

TEPCO
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EMB, EKERE LT, B - FERTIE SMS gV iE Email 12 XK 5 5 EHERE
L& TIHEITHLOHENG X% & L (Direct Debit) R L 72,
¥ PIIEENC Bl XX a5,

(2) E-—ENA/Ay FTOC Y FREEOEEXE
20124 9 A 25 HIC PIIFB O KM HE 22 L. LTFTD 6 2O PI T —~ % MD IC12R
L. A my hFud=y FEROKGTORRBES,

(a) Theme #6A “Study on existing manpower and management of existing facilities under DCSD”

¢

ERENE

BPC O EMROLDHIZ, WY 7 b — MR OEE, BPCHOT 7 = v
LALIZOWNWTOANESHT, ESD OffiisE s 2 A Mplr, X F~—7 Oitx
Fhi Lz, WY 7 v — F Ok, ABBIORMESE 2 X Mpir ik, @Y
REm AR ERE L,

2014 H\ZERL T & @ HR Master plan ~D B Z BfE L9 5,

(b) Theme #6B “Effectiveness of existing Service Centers”

¢

RENE

-2k —DANBIZONWT, EBE, MIE, 2 X MOHEN LT 21T -
oo =B R X —DORBEEME, ~VFHRAITAXZ Yy TDEFHNE., ¥5E0E
=B )T HEICOWTIERRE L,

20144 AIZSCORMELF O LFHELAEELT D,

(c) Theme #7 “Study on metering, billing, collection procedures, process and technologies and

prepare a road map for implementation including cost benefit analysis”

¢

BRENE

et FREFERIT. BRI HOVWTHERZMF Lz, #FEICE TS 3 » HED
BEHHE, BELRFEDOBEICRT D AMR, 7 4 > 7 —T®OD SMS OF|HIZS
WTHIRE LT,

2014 = 7 H ¥ TIZ Tsirang ESD TO/NA 1wy Ty =7 O[T T # BIE L
T 5,

(d) Theme #8 “Fault Locating and Rectification of Arial Bundle Conductor (ABC) and Under

Ground (UG) cables”
¢ BENKE

FERENE L BB E o TR — 7 L it r — 7 L O FHURRE
FEIZOWTHRETEIT o 72, Fricith 7 —7 iz oW THEREZ Y T, T2LUPIN
DENEIC DT, EEOFEKEE TORREZ S LITHRIEL ., &EAIZ Megger
FREL L bl L C T2LUPIN O ZE L=,

TEPCO
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2014 -3 HE CICHBROIAZBHE L T3,

(e) Theme #9 “Effective utilization of GIS in DCSD”
o BENFR
BPC (ZIZBEIC GIS 2N AF A TH DA, GIS 2 AW 7= iR F 8 B2V @ U2 sk Tw
RV E TR o TN T2, fﬁ#ﬁt@ﬁﬁ fE GIS ZZhREHR LT-5E 0% M3
WZOWTHE L BT, GIS 77— ORI RIEN HIECHO W THEFIL, 5%
Bl TRV TIRE L7,
20155 AZHWIZ GIS T —#X— 2D E HIE L T 5,

(f) Theme #10 “Study on sustainability and effective usage of existing Mini/Micro Hydels of BPC”
¢ RBENE

ﬁﬁiﬁﬂx F RFa A b, ROBEICLDERICONTON Lz, 2EOH5IT %

179 &3z, @~ 0¥ EFHE (Mini Hydels:10 77 FT. Micro Hydels:8 7 A1) @O ki&t

‘é)ﬁO?L:o n‘iaﬁak L T, Mini Hydels (22T i{lgﬁ!i%ﬁot%\éaﬁ)jﬁuﬂ IO
T, WADREMZ LRl TWL Z A2 LT L, FELMG BEETRL

72o F72. Micro Hydels (& 2\ Tik, BRI+ 75 D FES ii)’fﬁé k’i’aﬂg

ML, 7y REfaRE LT,

2014 4 12 A % H QT 7T O Micro Hydels O Rfi4fi x HAE &3 5,

(g) Theme #11 “Study of Distribution Transformer (DT) metering in BPC”
¢ RBENE
BPC OHERL TVLI R AREHEOHMENERLED O TRV EDBRENH
. DT VNWVICTIEMRT —ZINENLE LR o7z, FTIE. NMmny TR
VxZ hEERL, BASCHRE EMAEICHEEL, RMEEK~0EAERFT 5T
ETH D,

443 KR40y 7Oz FORRRUVESREER

Kiish o A vy bTuy=r FOERIRILEZ BPC BLE - BE Y —EXE (ORtE) &
EHICE=Z V7L, BEREWRXEZTT T2, 70 Y= FOE=2 Y VAR
UTIZRT@Y ThD,

(1) E—EA Oy rFOSH FOESHR

(@) Theme #1 “Protection coordination”
¢ Tuv=l bOEEER
O&M Division ® FiZ 7wy =2 hF—L%ZFN L7z, DCSDICFue vy =/ U —
F—, WIZ24, WEIC 44, MIZ24, TRIC2AOREHRHA > N—2BREL

TEPCO
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2o 4 BIOREHBHDO N L—=v T 2L LT, R#EVL—kvyT 0 713%
ESD IZTEMH TH 5,
HEIXIZIZZER LT,

4-3 Theme #1 A A —

(b) Theme #2 “Standard installation of fault location”
o TuTvxr bOEEY
Wangdue ESD @ 33kV ELEHMRIZ 4 2D ARCB & 3 5D FI ##% & L 72, ARCB (%
26 WO Y w7 FLIE 1 MOEEZ#ER L, 5% 6T — X ORG LMk 5,
HA RT A EHAEIZOWNTIE, 2014 4£K £ T2, DDCS (Distribution Design
Construction Standard)IZ & H 5 TE TH D,
WD HEITIFEER L, A FT A LD DDCS ~DERRETH 5,

At Dungdungngelsa

4-4 Theme #2A A —3

(c) Theme #3 “Calculation on methodology for correct reliability indexes from customer view
point”
¢ Tuvxs hOFEMEE
Samtse ESD, Dagana ESD Tl&, #HIHFIEDOLEZIT o7, 2014F 1 A L0 F~
TO ESD TH FIEICLHA2HUGT — & 2Bt L=, 4% Sap/ERP OE# % B 4h 5

4-24
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7= o EMTEMEE T e 2 T 2 — X2
HTET, RET—¥ 7 —20%ET 2Rt TH D, S5k, 2-3 FOFHFIED
5% . SAIFI, SAIDI DX —47 v N A2RETHTETHDH (2016 FEK) |
WO BEIIIFIEER L, =7y FORENRETH 5,

4-5 Theme #3A4 A —

(d) Theme #4 “To identify real technical loss”
o Tuv=r boOFEEERE

REL-o AFHEFIEICLY . Thimphu ESD %< 3XCo ESD Tr A§tH%
ik L7z, Lhuentse ESD TH(f5 L7 F2HIME & FHAEMEIZIZIEFE LW LR TE
7z, 2013 FDFIHEFE RN S, 2014 FFEOR R L =5y b ERHIE L, KED
% —/%" > ~Z Numerical Calculation Method (NCM), MiPower % L < i% PSS Adapt
WXV RET D,

MO BETIEIEER L7z, ThimphuESD o AHEANELRETH 5,

= Lhuentse Feeder
P

i
= éf”m

Tangmachu Feeder

Tangmachu substation Gorgan Feeder

DT METER

Minjey Feeder
O .

4-6 Theme #4A4 A —

(e) Theme #5 “Improvement of billing and collection system in rural area”
o ol FNOEER
SMS meter reading & billing system (2014 4 10 A BH44 T &) & Direct Debit
payment (2014 £ 9 HBA% T &) 13&KRBZ4FTH Y . Thimphu TO/NA >y 7
BVl FOEDDY AT AOWEFTH D,

TEPCO
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B D FEIXIETER L, "M uy bTayer MEBRICHEE ST LaE
%F%ﬁ?ﬁ‘i%%%f‘é?)éo

4-7 Theme #51 A —

(2) BZEACOY FTOS Y FOESHR

(@) Theme #6A “Study on existing manpower and management of existing facilities under DCSD”
¢ Tuv=s FOEfER
REAKIEIDCSD D~V —Y ¥ —IC K> TERRBI, 2 ESDIZ#H T,
AEEIZITIEEMR L7, ESD OF R & KBk LBEEHZIT O AT L O 25 i3

w(: g?) 6 o
Analysis in detail

Particulars ESD,Bumthang ESD,| na ESD,Haa
Vehicle 4.00 3.00 2.00
38.00 24.00 23.00
Customers 3,748.00 3,818.00 2,867.00
No. of 111.00 161.00 78.00
Line length 190.25 350.75 268.98
Asset 459,470,254.60 358,463,850.63 | 105,351,684.92
Revenue 13,046,664.44 30,176,924.50 | 18,454,917.63
Expenses 15,002,710.88 10,061,609.43 8,347,984.96
L I l | L L I L L I i No. of s/centers 4.00 6.00 5.00
[No-ofsicemterstaffs | moo e so]
C 468.50 636.33 318.56
__‘_e‘.}- FE TS fﬁ « ;,' g‘” ¥ A A " / 13.88 26.83 867
Line | h/staff 23.78 58.46 29.89

4-8 Theme #6A A A —

(b) Theme #6B “Effectiveness of existing Service Centers”
o Tuv=s NOEEN
2013 4 11 HIZ GM DCSD IC#ER L TV, 5% % ESD LWk x1T > TETH %,
Log Book Z {Ef& L. ESD Thimpu CHEFEZ#5E T L7z, &£ ESDIZIZSHEATET

TEPCO
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HbH, 201449 HIZSCHO TOR ZREL., WHICSCOEHELFLHLTETH
%

HAIXIZIEER LT7-, TOR ZHEL. O&M #M & HiH L. SC DE¥ D VEEET
~DEFLFHOBRENRETH D,

Electricity Sexvices Divisions Energy and Customer Care

T =

‘ Operation and ‘ ‘Bmﬂdmﬂmw CallCene(le free 1250)
i i it
Nosup;xy complaints and
Meter Reading and
Billng
) SavneCaﬂes
Restoration of
power supply

4-9 Theme #6B1A A —

(c) Theme #7 “Study on metering, billing, collection procedures, process and technologies and
prepare a road map for implementation including cost benefit analysis”

¢

Tua vz hOEER

3 monthly Billing @ #H3&KRBZHETE Y . KEE KO DHI 7 b OKGR Fii < &
BA4s L Cu %, Automatic Meter Reading for HV/MV & LT Bulk 1378 % 45 T,
2104 2 HIZRBEH A TH D,

WiE O B ETIFIEER L2, 3 monthly Billing I1Z#¢E & & 8 DHI 75 D &R % 15
% Z & . Automatic Meter Reading for HV/IMV & LT Bulk (I X/ rny hFu v =’
M EfMBICERE o LEERBEPRETH D,

=
Sy

3 MONTHLY BILLING, POST PAID SCHEME (RURAL)

SWOT AMR (HV/MV/LV Bulk )

Strengt! Weakness

Cost Benefit Risks Remarks
3 Reduced Billing costs for BPC. 1. Very less exposure and technical know
. Faster as travel time is reduced. how. i
. Multitask can focus on other O&M 2. Initial investment may be very high.
works. Cost savings to 87C = B348M per  Theft cases going unnoticed for
. Can read meters in the region without year o 50, Torng ooy | OCEEEETES !
visiting each house. This scheme can be
implemented without any
change of meters as
monthly consumption of a
1.320M:No _ Customer saves on the isit Oct, Nov, will seen to be
el o ESD Cash counter. be available by 15 Jan. much lesser than 100
L units/month. 1.320 M
. It can be introduced in clustered area . Prone to failure in the absence of Neuitrums is for software
and metering costs will come down. expertise. 4837M: change requests.
2. Fastand reliable readings can be done. |5  Mych training needs to be imparted nw“pl'::::"“ Rebate of Nu. 19.86 per
3. Can bring efficiency in meter reading. e e eyt BB customer per month.
implementation period to pay the blls

Savings on travel by
tomer (only 4 times in a

year).
MB costs cut down by 66 %.

4-10 Theme #7A A —
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(d) Theme #8 “Fault Locating and Rectification of Arial Bundle Conductor (ABC) and Under
Ground (UG) cables”

L

TuY s bOEER

UG ({2 2\ T T2LUPIN & HV Bridge #l§ A, ML —=U 7 2 EHEHTH D,

WHET 2 IO E %2 £, EEBHE T2 VAT RELOEE) OFEHBAEEITK
DL, 5B bEWMEEREL NL—= U V2 ERT 5, £7-. EHFEETH S
F=INTaA T4 O EEER LI, ABC F—7 LD KL —=7
(Megger f:#8) % HQ (5/20-5/22) T L7z, EL A —2 ¥ — X ZICHHFH
BRI —= T ER TV ATEBTHTETH D,

HAEIX#ER L7z, ABC ODFEAHREDHRFNBEETH 5,

4-11 Theme #8A X —

(e) Theme #9 “Effective utilization of GIS in DCSD”

¢

ru Y= bOEES

GIS A7 AEHEDOA (Y7 bk« ~—F) KUY EHDOPHEIZ DN TORNAR
1372, THAI PEA 12 6 A GIS BIFE Z IRiE L 7=, GIS ¥ 27 LA DA Ffi
xHThHD,

YO BBERIZIEER L7, 5%, VAT LAEABOY T U T KON A7
Va— VB ERTHIENHETH D,

_ DaaErmor %

== Correct Data

4-12 Theme #9A A —

TEPCO
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(f) Theme #10 “Study on sustainability and effective usage of existing Mini/Micro Hydels of BPC”

L

RRERNE

B AR AR RICHESE, B L RMERZRE L PR A MG L2, Khalanzi
mini HPP [X2f&EH T& %, Ura, Rukubji, Tangsibji, Trongsa & Tamshing micro
HPP B THZEHEL, RMEHOTETH D (2014 4F 12 A2 BEL) . 2B,
Chenary, Gidakon, Thimpu mini HPP ® HEHLIZZ X PR E W=, 5% DM
AfEF %, SOP I 2014 4 9 HITEMSE, ADOTFETH D,
HIEEIXIFIZER L7, SOP OER & B DNIEETH 5,

4-13 Theme #10A A —

(g) Theme #11 “Study of Distribution Transformer (DT) metering in BPC

¢

A= ES/ANOEY §iE7

ESD Paro TO XAy b a7 hOEFHFTHY ., 9 8 F TIC AFLBEKRELHE
DVEREZ ST T HTETH D, 2014 4 11 HETICHEA, 20154 1 £ TITEA
(170 7) L., TOHDROBIAETETCHD, A~v— 7V v RF—ALIFET
ML T\,

HEIXIZIZER Lz, 4%, A7 Va— L@ 0imEasERT2 ERNHETHD,

10 substation
]

Distribution Transtormer

i

— LT CTRing i
111/6.6KV MV line ] I | E E
- l] Consumes mete
c *_ y

|||||||||

Static pﬂvat.e P 7 2 .
lé i ‘ Eveirists
meter
y / f((g Q @ -J GSM/GPRS MODEM

Operator BTS

4-14 Theme #1114 A —

TEPCO
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45 MABIELDER - HBEEI=-2T7ILOERE

BPC OMGENMEHICB T H2ER - #HHEHE M EEAART o2 METHREI T
H—X— F ROBEMRBEEE S B EMICRRERYICAT 9 2O IiE, AN FIEZ R LI-~v==2a
TIMZKDEHNEZE LD, ZORIRBLANG, LTOIEE 28 U C, HFEOE
A - e~ T VOB EIT - T,

B, ZO~v=aT7 I, AVe v NEBYIRS, 7L TERMINAD PLIEFEION

RERBLTHEHEEE, ®GIT5b0& LT,

& HIHFELOKM~ = = 7 VAL 12 0] 1T 7= e
® O&M~ = = 7 VIRETIEZ %
& O&M~ = = 7 V¥ AT A1 72 3 B D 52 it 32 4%

~ =27 /% BPC OEKICB T 28 FHEELZAMIL L, ~==2 7 WICH - 7225 0 %7
EWMIESEL2HLOTHY, o, ~=aT v EX—2L LTEBSOLE - EHEL 2 RTE S
5 ZLiE, BPC OE¥EBLEOR LIZHL SRR 5b0THD, Lo T, —HBHIEE O K%
EBIXT A= T VTES E LT, & ESD IZIEEARMICH L~ =a 7 VD EE S
. EABRLFRLTHDZENEF L,

BPC 2B H~=aT7 VEFEEZIFRELLED DD, ARICBITDE~=2 7 VOEEF
BEFEN LN S, BPCH T VX — /= N XD BGHEELZNRE L2 0O&M v~ =27
VETEZ T L TR 72 X 21T o 72, O&M ~ == 7 /L1E, 2012 47 A 1 HIZHAT
SH, 4 ESD (ZEAT S Tz,

2B, O&M == T VI, MV KON LV 74 O Bz FIE, K850 S TIE%
OFIENFEHRH S LTV D,

. . 4'30
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X 4-15 O&M~ == 7 L KM

F72. O&M ~ =2 T VDOFERE, BIGOENE (A ~y, 9AVFERIT AL v 7T)
FITIZ, O&M ¥~ =2 7 A LBIGEECRICEE R 2HA ZHR L, ME2 2 LB
MICHMAREE 2D X9 TRLERY v P O&M ~ = = 7 MAERRAEZE T L T ORI
REEEIT T2, Ry FILO&M ~ == 7 /L% 2014 4£ 3 HICHIA L, 2014 4 4 A ICH
L O E AT LT,

O&M ¥~ == T )V LR v iR O&M ~ = = 7 VERL D BEEILER Lz, Bl OE R %28
FAT2ENL3IFIZ—FEOM ¥~ =27 L EHUICEH L TV PETH D, H5%ILE
ERARSHEM Y T NVEER L T FETH D,

4-31
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BHUTAN POWER CORPORATION LIMITED

o)
jica
BPC

Pocket Size Operation & Maintenance Manual

for

Distribution System

January 2014

X 4-16 K7 v FRO&M~ = = 7 L FH#

46 BEESFHOMAEBLOERAHBZEEEICSITS BPCHEL 2 —DEEAEIE

G EADOEH - HEFFE I~ = 2 7 VOB & [FERIC BPC OHLGE G I 5
M- fERERE DM E2ART a7 METHRO AT U Z— " — b ROBMRER 2 B 3819
WCFRFBERIICAT 9 T2 DITiE, AR RHE N Bl - Ef SN b 2 ERE&K FEEE 25,
ZOXHIRBANL, LTOIEHZ@E LT, BPCHHELE V¥ — DML Z1T- 7=,

¢ BPCIZ L DN FHHE Y v ¥ —ck EFH it 1l & o W 52
& TTHHER X —hED IR

(1) BPCIC& BRI THEL I —RERBHEESDOEHXIE

NXTFEE S Z—IZ o0 TIE, BE - BET—EAHOEHETIIHY, AT F A
AL R CRRICALE T 2 Fe &t HMEFTEEH O I EEROBHETHEBEEL TWD,
FIBIERRE QRO EMRDIEFE SN BRSO RN 2 BHEAIBZRHEA TR E, »L
ONOHEN D - 7=, BARMAREEEMABEOREICEL TIX, BAROENSIIBIT S
et v 2 —OERAGIS LM L>>, BPC BLE - BBV —EAEICL 2 EE L ¥ —
WEHEEORTEL LT L, FrIC, FHEEORTEICLER FRf ety ¥ —EREDE

TEPCO



7= EMGEMMEE TR Y = T =— X2

WIRPOBIN R AT o7, FLMBMEBO ST, HHEE X — 2 AMBERBREHO T
Ak e o L RR LMAAR S, EEHKEHTHICOWTIE, XTTHHEL ~
S =R ~DOBIERDO T & L, HHEFTOGEATIC SWTE, SHEOXT T HER > Z —D
LB CREMBR A 2/ 25 & LT D,

BRFRORANREIZT, XATTOEEBOKBZ BRIC, XHTFTICEEHREHR TS 2R L
DO, HTICEEHERTLAZREL., "V T THEHEZOELEHEZEHL, HEHTHE T
RN OEEREEHRT L5 B TH D,

HEa — RO TiX, REREHBZ DML TCEEZITo, ESINTZ ML —=0 7
I—RFLUTFTOBEYTHDL, 2055, 1., 2. KO 1R ITbILTE 0, 41
E¥ELEZTELTHNDHOTHY, TOMITHRICHABZE TELTCWVWDLIa—ATHD,
B, A AQOEADOTEHIZ, WYIRAX LV ERFoTZ ML —F—% b —F—FIFIC LD
BR LR TER SR, TD-HIC, DCSD &4 ESD v % — ¥ ¥ —&dFE T, #@is
ANMOBEHNZITOLERH D,

#£ 4-4 T|RERINTZa—X

General courses

1. Induction for new recruits three months and three-month OJT
2. Refresher Courses 2 week

Specialized courses

3. Safety at least 1 week

4. Meters 2-3 weeks

5. Cable jointing 2-3 weeks

6. Transformers 3-4 weeks

7. Maintenance & troubleshooting of | 2-3 weeks

mini/micro power plants

8. Basics on protection & control system Basic training:2 weeks
9. Construction standards of overhead | 1-2 weeks
lines (ACSR, LV ABC, HV ABCQC),
underground cabling, earthing, etc.
10. Use of the equipments and tools at site | 1-2 weeks
11. Customer care 1 week

MEINTZ 2 —RESE, IV TOLEEFRE LT, BRIV FHERE ¥ —OdH &
BEINER_RTTFHER L X —DL AT U FEUTFICRT, B, —HOEEOBNRE
WZHOWTIEBEICIRE I, 2012 FE L 2013 FFEIC S EME A~ Th 5,

n— Rvy 7Z2EL_TIHEE ¥ —dEE R E X 2014 F 1 A IS, 2014
FETH2HDICCIZTRERESRESNTENRAKRTH S,

TEPCO
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g Area: 8.1acre (approx.)
£ National Land Commission’s survey conducted in 2007

X 4-17 BEBASTTHHE & > & — OB

Simulation Wing
(Outdoor Protection &
Control and UG Cable)

Basket,ball s

g A

Proposed Renovation Facilities .

= it -5 double pole structures,
Proposed New Install Facilities

— i -6
—-.-—/-‘.( d

+2 spans of OH lines composite lines (one at ground level)
-1 span each of 3ph & 1ph LV ABC composite lines

+1 each of pole mounted and platform mounted transformers
+2 span of OH line with single pole structure

X 4-18 RNV FMEE % —DL AT 7k

(2) B —UEHEOEREXIE

M O RE I & LT, BIERIERESC T LR ERIERE - (K EACERERE - # B2 S E
BRUCEHEMN D Z N KD @ SICEMRE IR L ER 2 EORHEE, 2012 K F
TR FERE L F—RNICHREL, PL—=07%{ToTW5,

TEPCO



T—x CEMGEMEE e 2 b T2 — X2
AUEFENMFICED N, BGFAERFICASTFHE® ¥ — %2350 LdGE O % i
BETDHEICEIY, EHNICE=X) T E2ER LT,
L% DOTEITLL T ORE ST Road Map DY ThHh D, 2B, LS4 7- Road Map
DONWTIE, FEHAMZITO TETHY . BRI ESTZHBLIVREREL TWGFEHTH D,
n— RN~y 7E2F_"TFHE Y ¥ —dEE R R EOER BRI ER Lo, £, &
PR ER OBLE L IAREM L TW\W5bH, 5%, Road Map BV FtHZEiT 5 Z L NHETH
ol

# 4-5 Road Map

TEPCO



7= EMGEMMEE TR Y = T =— X2

TEPCO

4-36



7= EMGEMMEE TR Y = T =— X2

B5E YNy FOER
5.1 BERBE~ORGEAAL (PIEH)

(1) A8 —nR— B EVZDERFRE QT IKFT M

== NEHE N EEROIC, BB - FHHERE - EEER,. K O%)
ROWRDOT-ODE=2Y) 7 EOIEE %2 FEii L 7=,
FEHEMFIZZNETNDO AT —ICB W T, Mfkm. Boivm oM E S & Bk 24
Bl bET, SEMOHOMA L AN LS 2170 [ R MR R 5
Wizt PLIEENT S 7 > ¥ — 3— b ~O B - AM B RIS TH 72
WEThotl, LEN-ST, A& — 33— OHEME T PLIEENC 72 5
FHIZONWT, FERTENRHEKEZEWVWZ D,

Fo2WmHADODRRA Yy hTr Yl NOWHEIETLHIHBIZE I RIEOYr Y =
7 NIRBRE DA B 2 Rl D L HICHEE L, OJT FCHITE IR % i
D, R EE LRV IDAMOBERZBE LT, YmrYxz 7 METHICH
FHIZR PIIEENV N EET 2 L 9 ICEE L7,

PI{EENCTY — X — %KD A N— L, PI{FE E Ay hFry=-r NTHR
AW %E L CWbHENL, 5% BPC WEDT-HTITH PILIEEHOD Y — & —
T RAALHF—L LTHIfFFTE D,

J—72ay X TREATZ—R— MNIRET IR ZRT ., BREMRITEIC
SOWTHOLEZMIHEDLREN DR LICEDT, TORE. hw o Z—s—F
ORERREEI A ESiv, B OMRROBEENH KD LSV A~FE LT,

(2) ERER

(@) PIIEEISINALK

2EOPIEBHEA I/ vy bRy F2HEL, 12 77—~ &ML AT TROHE
DThd, BIKT3 ABPIIEBIRO Ay hTr vy NEMNLE, 26O EEIX
LS% PUHEBEIOF LAY E L TIFEHARETHDL EEZELDND,

TEPCO

5-1



7= EMGEMMEE TR Y = T =— X2

#£ 5-1 PLIE#ZS A

Term Team No. Leader Member | Advisor Total
1 1 3 1 5
2 1 3 1 5
Ist 3 1 3 0 4
4 1 5 0 6
5 1 5 0 6
6a 1 3 1 5
6b 1 2 1 4
7 1 4 1 6
2nd 8 1 3 1 5
9 1 4 1 6
10 1 2 1 4
11 1 4 2 7
Total - 12 41 10 63

(b) EBHESKENY—7 g v 7BIARK
9 MOEHRES (REEEEZEL) MR TEHOUY— gy FERHELEZ, BIAK
T FREBEYVTHDL, EBERTIERNSI2 ANEBRESELNT —7 gy FHBMLT,

# 5-2 PLIEEhZ N A&

No. Date BPC JICA I Total
Team
1 2012/5/16 32 1 6 39
2 2012/7/17 16 1 6 23
3 2012/9/11 23 1 6 30
4 2013/2/4 11 1 5 17
PI Activities 5 2013/5/13 30 | 6 37
Presentation 6 2013/7/22 31 1 2 34
7 2013/9/25 34 3 6 43
8 2014/1/22 23 3 5 31
9 2014/5/20 17 1 5 23
total 217 13 47 277
1 2012/5/15 32 1 6 39
2 2012/7/16 36 1 6 43
3 2013/2/6 47 1 5 53
4 2013/5/14 25 1 6 32
Work Shop 501377718 | 20 I 2 23
6 2014/5/20 17 1 5 23
7 2014/7/15 15 1 6 22
Total 192 7 36 235
Total - - 409 20 83 512
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52 HABEOER - #FEEI_27ILOER

(1) hoo8—nR—rELVEDOMEREDORKETE

B E == ERNHFLERD, O M ¥ =2 T )L ERT v ML O&GM ~ == 7
NMAERR L 7=,

BPC BT O2~=aT7 VEHZNEBRSED LD, HRIZBITL~Y=a2T /L
DEAEEF ZFEN LB S, BPC BT ¥ — 38— MNMZ X DG ECE 2 x5 &
L7 O&M ~ =2 T I)VIETERICK L TR AR 21T o772, L= »> T,
BB == N OHEIFEIT O&M I HBE RN EFIZONWT, 5T L
k- WnWz b,

R ESOWEIT, 5% BPC THLREE 2 J 729 A L X—1Tk L CTHE#
DODIFZEATY EHRITEREITO, ALMESZME L, RKROEBEN/HED
LA A~BIE LT,

2 ESD IZ O&M ¥ = a7 /AR v MR O&M ¥~ =2 7V ZEA T 5 & 36T,
BHAERFIC =2 T VOERIZE DT, TOME, 5%, 2 ESD IZBWVW TR
~=a 7 VERWE O&M OB MANHIRETE 5,

(2) ERER

(@) O&M v ==2T7/VERT v MR O&M ¥ == 7 /VDOEAE

O&M ~ == 7 /% 2012 4F 7 A 1 HISHER L, 2012 4 7 H 30 H-31 HICRES L
Progress Review Meeting T, 4 ESD (2l L7z, A7 > Ml O&M ¥ == 7 /L% 2014
3 AICHERL L. 2014 4 4 A4 ESD ([ZFA L7z, B LBMMEITITROBY Th

éo
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# 53 v~ a T VEEAEK

0&M Pocket Size
HQ.ESD Manual O&M Manual

DCSD, HQ 30 35
UED 0 10
CMTD, Begana 10 11
ESD/RCO, Thimphu 10 126
ESD, Trongsa 10 22
ESD, Wangdue 10 40
ESD, Bumthang 10 26
ESD, Punakha 10 34
ESD, Samdrupjongkhar 10 41
ESD, Pemagatshel 10 23
ESD, Trashiyangtse 10 26
ESD, Paro 10 40
ESD, Haa 10 18
ESD, Zhemgang 10 19
ESD, Samtse 10 55
ESD, Mongar 10 36
ESD, Trashigang 10 63
ESD, Tsirang 10 35
ESD, Lhuentse 10 23
ESD, Dagana 10 18
ESD, Gelephu 10 49
ESD, Phuentsholing 10 82
VEEET 0 120
other 20 48

Total 250 1,000

(b) O&M = == 7 /L DEAWHE
OM ~ =2 T NVICHET AV — V2 a vy 72 FK5-4 D@ BAEEL-.,

% 5.4 O&M ¥ == 7 L0 AFHE

Manual Date Target
charge
O&M Manual 2012/7/30-2012/731 All ESD managers
Pocket Size O&M 2014/2/5-2014/2/7 All ESD managers
Manual

000 5-4

TEPCO



7= EMGEMMEE TR Y = T =— X2

() O&M v == T )NV&HWEHE
O&M ~ = =27 LV EAWTEHME A 3 5-5 0@ v B L 7=,

# 5-5 0&M v == 7 L EHWTZHHE

Manual Date courses
O&M Manual 2012/7/21 Refresher training course
O&M Manual 2012/7/29 Refresher training course
O&M Manual 2012/8/4 Refresher training course
O&M Manual 2012/8/11 Refresher training course
O&M Manual 2012/8/18 Refresher training course
O&M Manual 2012/8/25 Refresher training course
O&M Manual 2012/9/1 Refresher training course
O&M Manual 2012/9/5 Refresher training course
Pocket Size O&M 2014/3 Refresher training course
Manual
Pocket Size O&M 2014/5 VEEET training
Manual

53 RBESHFOMSBLOERAHGEEICS TS BPCHEL2—DENMEIE

(1) ho2E8—nR—+rELCETDHEIRE OB KEEM

B - R~y 7E2E50_"YHiEY ¥ — & i E % BPC 12 CTIERL L 7=,

B e X -k EEREEER T, B LITbRih Y Z—— | &
Db AEDLYE, 2 BIOHRKOHEL AT LAOEMICETIUV—7 a3 v7, 10
FMOEBHRESZBELUT, 7 RS R & T2, LER-ST, U7X —s3—
N OEMFIIHEE > ¥ — O EIC LB RN BRI O T, 5T N
=Wz B,

B OHEE L Z — e E R A RIS AT LT, MHER AR OB AN AT > T
X7, m— Py I WHEEDOMESHIfHF T 5,

(2) ZRIER

(a) BTARE

XA FHHE ' > ¥ — e EE A E T 2014 4F 1 AICHEfH S, 2014 £ 1 A 22 BHo JCC
WCCTREEA~ER I, #RICHT 2 EXRARIIE LN TR WD, RERFERHE 28 A
LTWo, BALLLRMIIES-6 D@D THD,
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#* 5-6 HANHERZ
Facility | Double pole structures OH 11ne§ composite OH lines composite
lines lines at ground level

Quantity 5 2 1

Photo

- Pole mounted Platform mounted OH line with single pole
Facility
transformer transformer structure

Quantity 1 1 2

Photo
Il 3ph LV AFC composite | 1ph LV ABC composite

ines lines

Quantity 1 1

Photo

TEPCO
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HHER A B A D RiTE ORI Z K 5-1 1R, BN LIE, N2y bAR—/ba— hED
V7Y x—a Vi, ROERTOENMRSHERERD, 70, FATHEERS ORI
Z X 5-2 (\ZRT,

X 5-1 NAFHER 2 =K (E£K:201245K £ X:2013412H) (Google earth)

I

5-2 ERHEREIRTL (L£X:20124E5H 41X 2014455 H)
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(b) m— K~y XD
n— R~y 7OEBIILULTOEY Th o, HEaditm, BAFE T, SITETH25R7,

Year 2014 2015 20162017 2018

Details of upgradation activities JIFIM[AIM]J[J]A]|S[O|IN|DJJ|F|M[AIM[J]|J]A[S|O|N|[D

1 Relocation of maintenance

Comprehensive study on

Approval for relocation of
maintenance unit

o

Relocation of maintenance unit
Recruiting and training new
employees

Stabilizing office

o

[l

Higher capacity transformer
repair (SMVA)
Comprehensive study to
increase repair of SMVA and
below transformers

o

=

Present finding to the

Approval to increase capacity
(up to SMVA)

<l

Finding good companies in the
neighboring countries

e OJT of employees at factory
premises

Purchase of equipment
Purchase of tools

Repair of higher capacity
transformers

-

pa

=

Revised criteria for annual
inspection

Comprehensive study on
present criteria's and framing

=

Pilot project in one or two

Presenting the findings to
management

Continuously develop future
course of action

Technical Expertise

Development
Develop direction for

protection, metering &
control system specialists
after close consultation with

Invite Trainers to impart
customized trainings

Select institute where they can
have advance level training
continuously develop future
course of action
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Year 2014 2015 20162017 | 2018
Details of upgradation activities JIFIM|IAIM[J]|J]A[S|O|N|DJJ[F|MJA[M|J]J]|A]|S[O|N|D
Develop direction for UG

ii [a|cable specialists after close
consultation with GM DCSD

b|Develop proper terms of

Selection of employees for to
form team

(]

Invite trainers to impart
customized trainings

Select institute where they can
have advance level training

o

continuously develop future
course of action

Develop direction for
Mini/Micro/DG/Mechanical
specialists after close
consultation with GM DCSD

iii | a

b|Develop proper terms of

Selection of employees to form
team

Invite trainers to impart
customized trainings

Select institute where they can
have advance level training
continuously develop future
course of action

o

Develop direction for
developing overhead line and
earthing specialists after
close consultation with GM

iv|a

Develop proper Terms of
reference

=2

Selection of employees to form
team

Invite Trainers to impart
customized trainings

Select institute where they can
have advance level training

o

continuously develop future
course of action

000 59
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Year

2014

2015

2016

2017

2018

Details of upgradation activities

Develop direction for
developing Motor specialists
after close consultation with
GM DCSD

=

Develop proper terms of

Selection of employees for to
form team

Select institute where they can
have advance level training

continuously develop future
course of action

1 [ |Policy Development

Research on pros and cons of]
new policy after discussing

?|with HRAD and DCSD
training coordinator

=

Develop a draft policy

Present the draft policy to the
management

=

Approval of the policy

Implementation of policy

o

2 Following standard cours

ed

evelopment

after close consultation wit

h field staffs, O&M manag

er HQ and HRAD.

Induction for new recruits

Refresher courses

Safety

Meters

Cable jointing

-lo (e)e T e

Transformers

]

Basics on protection &

Construction standards of
overhead lines (ACSR, LV
ABC, HV ABC),
underground cabling,

. |Use of the equipments and
tools at site

Continuous development of
courses as per the field
requirement

L

TEPCO
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Year 2014 2015 2016 | 2017 | 2018
Details of upgradation activities JIF[MIA[M[J[J[A[S|O[N|IDJJ|F[M[A[M[J|J][A[S|O|[N|D
3 | [Human resource development|
Develop a proposal for in-
house resource person
Selection of employees from
field after close consultation
with competent higher
Develop terms of reference
for the resource persons
Impart adequate trainings in-
country and ex-country
Continuously develop future
direction for the resource
Infrastructure-Training
Facility
UG cables training field

=

<]

&

Overhead cables (HVABC,
AAAQ)

=

<l

Protection system

d|SHP training field

5| |Infrastructure-Others
Construction of G+2

classroom cum hostel

=

Developemnt of gym

Procurement of outdoor
games equipment

al

6 | |Tools and Equipment
Spot billing equipment with
lazer printer

54 PDM OEEIZESTVW-REDOZERE

PDM DHEIEICHE DWW BUR O =R E 2 IRFHE R 8 12T, T X TOHEE CIRIT MR ILE
MLt E25, BB, "fuy b a7 MoWTEHERPTHL, Zhix, L—
FUEBLE LT, Bl EMRIERNCRDHA TS 2O ThD, TORNL, ¥HO
HZ HolcEZEk s Tnbd EE 2D,

Flo, e X —®EBEITETLTWARY, 2k, BPC O TRICIIHIENH 5728,

FTRTCOFEZ —FEICERBTI2FFHELNZDTH D, TOEDRETHREEZERSAT
WV, ZORbYicn— R~y 722G T FIHE Y v Z — S £ N 5l E 2 ER L.
VBERSRICONWTHEDL LTS TREZF EL T, EREICLEZHEDTND, TOHEND,
[BPC #fHEL > # —OHHERE NI NS ] HEIZSWTH, ERIN TS LN
Do
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55 J—4 ERA~NDLERED
7Yl FTIRELEH SN LUPIN OFHMEN T — %  OEE BETHRESINT-, £
7. Koo NOJREIN 7 —X O FERKTH D TKUENSEL| (ZHY EiF sz,

HOME

Japanese assistance in rural electrification

and power service delivery

TashiDema

Dagana residents weee fris
trated when the usual errate
power supgly caused a total
blackout on the night of lune
30, depriving the residents of
thelr opportunicy to was
World Cup match,

li5ica

‘While many called Bhutan
Power corporation officials,

compiaining of the blackous,
some even chose to pour out
their frustrations on social
websiies, calling the BPC offi-
cials and their services useloss.

The problein, BPC olficials
in Thimphu said, was caused,
as the 33KV line that teans-
mits electricity from Dajay
“Tsirang to Dagana has o go
through sough terrain and
thick jungie.

BPC's general manager for
distribution and customers’

(IN NU)
Dzongkhag D

Thimphu{DPCL) 5787

THIMPHU

Potrol  Kerosene  LPG.

T0.03 1494 508
456
“Prices as of yesterday

THROMDE

Post Box No. - 215

service department, Notbu
Tshering, said the lines got
snapped e of falling
rees and landslides,

“This s the main challenge
BPC fuges in power supply de
livery? he s

Norbu Tsherdg said that,
avoid such power blackout in
fuue, BPG s elready clearing
the right of wy.

But the problem, BPC of-
ficials sald, i 10 salve

Thimphu - 11001: Bhutan
SO R

This s ta notify the general public that, we have
been accepting the private

in order to maintain zer

in the office, Howeve

through cheques have et been s

issting cheques. There has been an instance
of Meultrum five million worth dishonoured
cheques in the affice, which has crested lots of
inconvenience.

Therefore, we would [#e torequest the general
public to avoid issuing dishoncured cheques and
if found, the matter shall be dealt as per the
Negotiable Instrument Act 2002 section,
XVI Para 131, Further, we would lise to remined
thedefaulters of land tax and other s that,
the outstanding taxes have already been noted
by the Royal Audit Authority and the defaults
of taxes for thres consscutive years will be
dealt a5 per the Land Act 2007 Section 226
{10 be sent for annulment of thram to Maticnal
Land Commission Secretariat).

once they replicate the gulde-
lines framed io fmprave power
supply delivery with Japan
International Conperation
Agancy (ICA) support.

wihiich s in its second phase,
BEC officials are finding out
the usage ofauto reclase circuit
breaker (ARCB) to ensure that
problems caused from tappad
power lines do ot cause prob-

lems slong the main line

o
Banghok to P

Linesmen tries to locate fault (Photo: Kuri Gru, JiGA smpert)

via Dapdogra__ KB
Parc to Banghok via Baghogra KB 130
“Parc o Drlhi via Kathmand KB 204

ARCE 15 & circult breaker
equipped with a mechanism
that can automatically cose
the bresker after it hias been
openedtos defaale. The device
35 used on overhead distribu-
o systems 1o detect and in-
terrupt momentary faulis
Thering Norbu said thar
a pllot project
along the power distribution
line from Wangduephodrang
t0 Gogona 1o study a method-
ulogy for optimum usage of
ARCE. *We'll find out what 1s

where they focused on short
message service (SMS) as it cut
down cost for BPC, 28 villagers
could read ihe meters and send

S to oMcials.
She also sald [ICA heiped
rural elecuification fr: Bautan,
by not ouly framing the master
plan, but also in electifying
16,712 households In 2007 to
2011, a0 3,542 houses ull date
from 2011, tarough loan.
Kiru Ovin also sald JICA and
BPC prepared the operations
snd managemest manual for

the optimum lengrh nes
ARCB and place the device ac-
cordingly” be said,

He also sald BPC is
ing fault lines thiough the
project which vill make it easy
for linesman to detect where
the problem s

A JICA expert, Kuri Orui,
working with BPC, said, in
the first phase of the project,
they prioritised meter reading,

stall- -

linesmean, who -
tributlon system In rural areas,

“This manual Js 8 pocket-
sized, portable and waterproal
Iaminated for linemen, who
have fo work even in the rain
staw,’ she said. “The ms
ual is simplified with pictures
sothat linesmen in the fiekd can
vasily underscand it”

Dl Parm vis ot _KB20S
Therefore, in crder the avoid action s per rules Fa i K500 720 an o
in vogue, all concerned are requested to pay . Al Tine o, 1300 for Gaieal fight infamation.
their taxes on time and at the earfiest. BHUTAN AIRLINES (TASHI AIR)
“JiyS  BanghokloParo viaKollata  B3-01 09:65 am
-
o _ddy5 - ParotoBanghok viaKollala _ B3700 _Gs0pm

I
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F6E HMRURES

AW OEBHIL BPC DML EICB T 2B HWHBOFEERAM ET L2 THoT,
ZD=HIZ, BPC OMBGENMKICBIT 2ER - #ERFEFEE M Lo O/,
T OLEI R D X EEIT o1,

AREM AT, PLIFEIO FEEZFO, REBEANEEL, My N ey r FEE
L7z, £/, O&M ~=aT7 L EART v MR O&M ~ =2 TV EERR L, HHESCBLY 3
B TERE#SEZITo7-, SHIC, B— R~y 72500 T HE R v % —okEFE st
AR L, AT L CHHMERTIC R L CHERIHEKES OB AN Z1T- 712,
AKERIZETHONTZREN T — & O BPC 2B 5 E GO RN L L O
- MERPEBBE DM EIC w5 T2 F 2 MR T 5,

6.1 BERE~OXIEEEARLE (PIEE

PLIEFENZ@ U CH U & — — AN EEMIC, MBS - 3HEEE - REHFIERK.
KROMROMRIZODE=F) IR EOFEHEFER LT, V—27 2 ay P TEF—ALT
BRI AER LR EEICEEZEL, PLIEEICOWTHLE XML RIS DM ENRD 5
iz, ZORER, U2 —/— NORBERIED M LI, B SRR OREN TR
HUNRILAEIE Lz, £, ARIHESSE —HA CHEOHIFCRFTHTZ2%0, AL
DR ERRNIENTERAIREE R olo, TO X IICARIEBE)Z @ U Tla) b L 72 3 B fAE R A8

ZIERA L TR E L THEET D BPC D4 RiEEZ BRI L TWIT 5 X 5 2 Ll
(BRI PLIEE DMK 72 &) DMELRE T 5,

6.2 MAEDER - #HFEET=-_27ILOER

O&M ~ = =2 7 /VIL BPC IZHIT HEM « MFFEH O Y 2 ¥ v 7 N EFHZ MIICE M T &
HEONT, BIHOER - MFFEETFEEE LD LOTHD, HWOEM - fiRFEHEO 7
FTATITHLWEHEHZZDN T KR LE, £72. A7 v R O&M ¥ = =2 7 V(X
BGOT 7= v RO DOTHHRTE D912, A7y MM L EHk 2 K& &I
L., RIKBRBOERICTHRERNRERZEZE L, IREOETNRIEREZ ATEERR AL
NS TWNEDET L LD,

—JF. =2 T OVIFERABROR Y B A BRFEINS S UNT OB AT O T2 0125 H A
BELETOLERNDDL, 5Kk, ~=2T7 VOKRFTONLN— b BER~=a T L%
BPC B WMEWT 2 H 2S5 T 5,

6.3 HREAFOMAEBILLOEA#BTERICE TS BPCHELEY2—0DENMAIE

n— Ry y TEEL_TFHERL ¥ — S EFEMFEEFIL. BPC O X ¥ v 7 MR EiTfk K
D& L TRHHRMICHIAT 2 ERH R DMHENR O FEt &, BEEBE T & L ThEN
ICHERROEHEZ EH kD T#t 2R LZbDTHD, HiHEMRE L TUIMERIHE 2 — 2|
ANMERERAIREL, BHTLE L IR EREELZIZEZL TS, BPC O FREIZILH
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RAZD DT, TNTOFEZ —EIZEBTL2FTEHELY., TOLD, BERFRITOND
THELP LTHOPHELZFLELT, HERICUFLZEDTVD, 4% b, m— vy 7TtV
HRICFE N E T2 BT D,

—7J7. BPC TIIBHIEBI S O/NKAOSEEICHET SMAOLEEZRENTEY, 4
%, fwmazROOLNTND, XA FHHEE - Z =%, MK BEFTOEIREE 17> T
LHEND, BHAMERO 2TV, RERRRREEZIT ) FL2iEsT 5.

64 7R FEHEEELORE. ITX. il

Pl {EENIAKFHEHELH 2 OMG BT 2ELZ L, Z2HmICblsBito b
ICIRRRZREL, ThEARERBICREL TAREZHETHRELE ML WD THD,
SFD, FHEHBOLV—-FUEBLEMESTONILOTHY, HOLOEBEO L L
THEBTRELDOTH S,

(1) BRARROZR LU

A7V r MIRHIHEME 1A LEHEME e BT H A Sh, EBEE2&ITLE, K
WEMFIEI AT 2 — = MBI CTH D BPC WICHEEL, 2#IMAz@BL I v ¥ —
N B e BRI A M o e, —0F . EMEMEE, 2y ARES X 2 ARBRESY U
v A== MBI Z R L7,

PLIEENCB T 2 — A 2R IEB FIEIZ AT O®BY ThH 5,

B EOICEMEMENBEMAZE LRI, REEMF eIy — =R T o
AHyavrE LTRMNT —~Z2RE L, EMRICmTZT e —F FiEzr L
7=,

B2y AREREEZIC, PROBRFREAZEREL, RSNOEEEZET 5 & & HIC,
RELTWIMHMERAZEM L, (S5 2 » ABRERB%, 2 HEOTMF = v
7 FEh) ZOWMMICARRSA’RELEZEAIIE, EMEMFZEZMNL TA—LICE
DHBIBEMFZORELZMS Z ENARER Y AT L L LTz,

B OEE EHEMESBEMAEBM LRI, BRKOBRENEET = v 7 L, FFICKRFTL
TRROMEN DTS (LB O J7) R EDEEEITo -, REMIZIE, K
SOFERE BPC ORERBICH L TREL, REBOAREZHL Z LITHII LT,

FROFEE Lo Z IR, MMEAITLSICEMEROBERZ KDL Z L aE T2, &
AT ASTELOREIZE Y B EMICHRF 21T, SRR ERWE L T& e, —F, %
BICHELTEB ERFANDE Lo ict#ET RV ERBAE SR, BPC WIZHEEL T
WD EMBEMENEBEICHHEA Z M LG OESRIICO N CHEREZER L., b LR
DITEFEEF > TV HE/ICIEZOBEBALMEH L, BHEMFL A — L E2E L THKO L,
WO T RAAL A2 ER LT, ZOXIREKFITERALZ LIZED, #RELT, T
DF— LN LERFEHETIIRFT LK TL, REBICRET LI ENTRRER ST, 20
EOCRMHEMENFE L, EHEMZIIy Al = CmEHi (2 ERERE) Sith 4350
THHEN, A2 —N_"—F OAFEEEZETCHLEVIERTHENTHLDL EEZEZ DN D,
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(2) PIT—YORELREAERDIEA

BAIOBERE T, AALOEEBEE (DCSD) IZET 2 HHEHREZ P LICHER L &b
TL— A= 7%FEL T, BPC & L THRHIT_NEHELZMH L, HEME L
TIX, %F)., 1EHEZY 2T —~BEICK-TEBTL2o0b0 Tho=0, ISR
WNT—~DENELL, KDHDICHEI LIz, BPC A FinbE L OBa T —~ &8I A
NTEHRLWEWIBEERDHY , AHHEMEN A1 T—~2Z T2 LICL TS5 T—~
FRELE, (MEEXTARATOT—~2ZHL, hoFBIXASO/ESBHIZEWVT —
~EHEMPICZT/ESZ LIC L) BT — ik, BEEN R ELEAL TV DR
BB E LT,

T~ OEHT. ERMICIIEREBRETICHTE T 2EEN L E o> TEMT 52, Bt
NEZZBEL, LEIZELTT —vICBERTLIMEENLOEE S EO T, NIRRT
F—LDA U N—F%54 LTz, (NEH»SEH AL Office order ZHHLTW5,) ZoH
I3 (ESD) WCATBET2EAELEEN TS, A SNEER I, Ak, BEEIH
FEMITVWHIEETHY, +ICRIEAEEL I L THRA L TWE b0 LEZ LD,
BN T =~ A O —F CEBICH LIZEEIX, 27 0 FEmAICHREHZIRY
WATEDR, —F T, BASHTEZEEOFIZEH, RSLINTVDHENES DHDIEHELHD
F—LNTOREENFEHEDL-TZLHITE LD,
HEBBIZASOARDONL—F VEBE TR TWHRIFEWE WS 0TI, &E
L2 oNET—~vE LTS, V—FUEBEO—DLLTEDL X THEE
LT RELDEEBEZIOLND, TOLI)REBUEZMRT LOICEDTN, BMOEE
ERBIBLTWVWDEENRE o7, ZORICEL T, ERFEMCBT 2 MAE72ETHEAD
BT IO N D ENIREEN S ORMERERERNBLELEZOND,

O&M ~ = = 7 VO L WHERTORE b & VWO FREIZX L TH, PLIEEIOHTDO—2D
T EWVWIHNESIT THISER 72, TNUHOEBIL, V—F U EBHB L L TEMT X
HYENT-Z D ERFE-TEBY, WAL HL—F U EEO & PR L CRMBAICHE
WZHUD FA T,

(3) EHMHHE

AFRHHEIL 2013 4F 3 H & 2013 4F 11 Ho 2 BI%E L7z, 1 [BIHOSME LA & BPC
DHELT, A7Vl b~OBEMRBBEERAMZRE L, 7L, ZOWREFIEZ
RBEBHRE N L L, MBEIZIRESH TWAHIZENE DR, Z07H, 2 [EHOB
FIZHOWTIE, FRIC PL GBI O ME 2B ICHEICTHMEELZH ., T X3ToOZMNE %
FEMA O WIBICRE T 5 2 & 2 nx o, dlA @ AR 550 (RMEMZE., EH
B, BPC &&EOFHL) & F— 2okt ikl (RE&EHwESOF0AEE) O
HELT, BOWHHEZToTF—LIETEL DA UAR—=REPHEICBINTE L L & L,
EECEBMICZMT 52 L2 RIET L LKoo, ZORR, A FEREMEICESNT
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Expert Dispatch Records (1/2)

Appendix 1

. FY 2012
Field Expert 3[4[5[6[7[8[9[0[i[12[1[2][3
Team Leader/ Noboru SEKI m | m m =
PI Expert
Toshiya MINEJIMA (- | = (-]
Distribution Planning Masahiro MYOGA B
Satoru KOIZUMI
Junichi OHISHI ] | [~ | B
Distribution O&M -
Kazuhiro YOSHIMURA
Eiichi ARAKAWA o | = (-]
O&M Manual -
Masaki IWAMA B
- . o Akihiro HAYASHI | | [ (]
Training Equipment/Facility -
Sari ISHIZUKA
Training Planning Keiihic FUJITANI N | [ ] *
. FY 2013
Field Expert 3| 4]5][6]7[8[0oJi0[11]12][ 1] 2] 3
Team Leader/ Noboru SEKI m| |(pm| m @ =
Pl Expert
Toshiya MINEJIMA
Distribution Planning Masahiro MYOGA Il
Satoru KOIZUMI | |
o Junichi OHISHI | ]|
Distribution O&M -
Kazuhiro YOSHIMURA | |
Eiichi ARAKAWA |
O&M Manual -
Masaki IWAMA | H B |
- . . Akihiro HAYASHI |
Training Equipment/Facility -
Sari ISHIZUKA Il | BN
Training Planning Keiichi FUJITANI ] B B |
Fault Location (1) Masakatsu KOBAYASHI ]
Fault Location (2) Keiichi TANII |
Fault Location (3) Yoshiki NAKANO ]
. FY 2014
Field Expert 3| 4]5[6]7[8[0Ji0[11]12][ 1] 2] 3
Team Leader/ Noboru SEKI m =
PI Expert
Toshiya MINEJIMA
Distribution Planning Masahiro MYOGA
Satoru KOIZUMI ] ]
o Junichi OHISHI
Distribution O&M -
Kazuhiro YOSHIMURA [} |
Eiichi ARAKAWA
O&M Manual -
Masaki IWAMA | |
. . o Akihiro HAYASHI
Training Equipment/Facility -
Sari ISHIZUKA ]
Training Planning Keiichi FUJITANI ] |
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Appendix 2

Expert Dispatch Records (2/2)

Field

Expert

Dispatched Period

Team Leader/
Pl Expert

Noboru SEKI

Mar. 14 - Mar. 24, 2012

May 6 - May. 19, 2012

Jul. 9 - Jul. 20, 2012

Sep. 9 - Sep. 16, 2012

Jan. 27 - Feb. 8, 2013

May 8 - May 17, 2013

Jul. 6 - Jul. 13, 2013 (New Zealand)

Jul. 15 - Jul. 24, 2013

Aug. 22 - Sep. 1, 2013

Sep. 22 - Sep. 28, 2013

Jan. 13 - Jan. 26, 2014

May 12 - May 23, 2014

Jul. 12 - Jul. 19, 2014

Distribution Planning

Toshiya MINEJIMA

Mar. 17 - Mar. 24, 2012

May 8 - May. 18, 2012

Jul. 9 - Jul. 26, 2012

Sep. 9 - Sep. 16, 2012

Masahiro MYOGA

Jan. 27 - Feb. 8, 2013

May 8 - May 17, 2013

Jun. 10 - Jun. 19, 2013 (Singapore,Indonesia)

Jun. 23 - Jun. 29, 2013

Satoru KOIZUMI

Sep. 16 - Sep. 29, 2013

Jan. 14 - Jan. 29, 2014

May 12 - May 23, 2014

Jul. 12 - Jul. 19, 2014

Distribution O&M

Junichi OHISHI

Mar. 18 - Mar. 24, 2012

May 8 - May. 18, 2012

Jul. 9 - Jul. 25, 2012

Sep. 9 - Sep. 16, 2012

Jan. 27 - Feb. 8, 2013

May 8 - May 17, 2013

Jul. 1 - Jul. 6, 2013 (Indonesia)

Jul. 14 - Jul. 20, 2013

Kazuhiro YOSHIMURA

Sep. 16 - Sep. 29, 2013

Jan. 13 - Jan. 29, 2014

May 12 - May 23, 2014

Jul. 12 - Jul. 19, 2014




Field

Expert

Dispatched Period

0O&M Manual

Eiichi ARAKAWA

Mar. 19 - Mar. 24, 2012

May 8 - May. 19, 2012

Jul. 9 - Jul. 26, 2012

Sep. 9 - Sep. 16, 2012

Masaki IWAMA

Jan. 27 - Feb. 8, 2013

May 8 - May 17, 2013

Jun. 24 - Jun. 29, 2013 (Thailand)

Jul. 14 - Jul. 24, 2013

Sep. 16 - Sep. 29, 2013

Jan. 13 - Jan. 29, 2014

May 12 - May 23, 2014

Jul. 12 - Jul. 19, 2014

Training
Equipment/Facility

Akihiro HAYASHI

Mar. 14 - Mar. 23, 2012

May 6 - May. 18, 2012

Jul. 11 - Jul. 25, 2012

Sep. 9 - Sep. 16, 2012

Sari ISHIZUKA

May 8 - May 17, 2013

Jun.

10 - Jun. 19, 2013 (Malaysia)

Jun. 23 - Jun. 28, 2013

Sep. 16 - Sep. 29, 2013

Jul. 9 - Jul. 18, 2014

Training Planning

Keiichi FUJITANI

Mar. 13 - Mar. 24, 2012

May 8 - May. 18, 2012

Jul. 11 - Jul. 25, 2012

Sep. 10 - Sep. 16, 2012

Jan. 29 - Feb. 8, 2013

May 8 - May 17, 2013

Jul. 14 - Jul. 20, 2013 (Indonesia)

Aug. 26 - Sep. 6, 2013

Sep. 18 - Sep. 28, 2013

Jan. 14 - Jan. 28, 2014

May 12 - May 23, 2014

Jul. 12 - Jul. 19, 2014

Fault Location (1)

Masakatsu KOBAYASH

Jul. 14 - Jul. 20, 2013

Fault Location (2)

Keiichi TANII

Jul. 14 - Jul. 20, 2013

Fault Location (3)

Yoshiki NAKANO

Jul. 14 - Jul. 20, 2013
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Appendix 3
The trainees’ lists of counterpart training in Japan

FY Period Name of Participants Designation Office address Organization
1st Datch counterpart training in Japan
. Distribution & Customer Services
Norbu Tshering General Manager Department (DCSD), Thimphu BPC
Cheten Tshering Engineer Substation Maintenance Division (SMD), BPC
Kanglung
. Central Maintenance & Training Division
Tshewang Rinzin Manager (CMTD), Begana BPC
. Engineering & Design Services Division
Nagawang Norbu Sr. Engineer (EDCD), Thimphu BPC
2013/3/4 Chhejay Wandi Manager Electricity Services Divisions (ESD), BPC
Wangdue
. . Rural Electrification Department (RECD)
2012 Vesraj Bhujel Manager Samtse BPC
2013/3/15 Sangay Tenzin Manager Electricity Services Divisions (ESD), BPC
Dagana
P&RD, Distribution & Customer Services
Ghana Shyam Tamang Manager Department(DCSD), Thimphu BPC
. . Engineering & Design Services Division
Kinzang Lhamo Engineer (EDCD), Thimphu BPC
) . Energy Management (EM) and Customer
Narapati Sharma Sr. Engineer Care Department(CCD) BPC
Sonam Dendup Engineer Information Techno!ogy Department (ITD), BPC
Thimphu
) HRDD, Human Resource & Administration
Tshering Choden Manager Department (HRAD, Thimphu BPC
2nd Datch counterpart training in Japan
. . Operation and Maintenance Division,
Sangay Tenzin Senior Manager DCSD, Thimphu BPC
Dechen Dema Senior Manager Urban Electr|f|cat.|on Division, DCSD, BPC
Thimphu
Tashi Lhamo Deputy Manager Human Resources and Administration BPC
Department
. Energy Management & Customer Care
Sandeep Ral Manager Division, DCSD, Thimphu BPC
2013/11/11 Ujjwal Deep Dahal Senior Manager National L_oapl Dlspatchlng Center, BPC
Transmission Wing, Thimphu
2013 ) Phurba Senior Supervisor Electricity Supply D|V|S|_on (ESD) Tsirang, BPC
DCSD, Tsirang
. . Engineering Design and Contracts
2013/11/22 Nidup Engineer Department (EDCD), Thimphu BPC
Nidup Dorji Senior Supervisor ESD Thimphu, DCSD, Thimphu BPC
. Engineering & Design Services Division
Pema Wangchuk Assistant Manager (EDCD), Thimphu BPC
. Central Maintenance & Training Division,
Sonam Phuntsho Engineer DCSD, Begana BPC
Kezang Lhazom Senior Manager Civil Works Division, DCSD, Thimphu BPC
. Distribution & Customer Services
Pasang Engineer Department (DCSD), Thimphu BPC
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The Study Tour in Japan

Appendix 4

FY Period Name of Participants Designation Office address Organization
2013/10/21 Gem Tshering Director Transmission Wing, and Human BPC
Resources and Administration Department
2013 - Sonam Tobjey Chief Financial Officer Finance and Accounts Services BPC
2013/10/15 Mewang Gyeltshen Chief Engineer Alternate Energy Division, Department of MOEA

Renewable Energy
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Appendix 6
Plan and Result of the Project

Project Plan Project Result
Stage | P | Third Outputs
Contents i Detailed Contents N Trainin i Country fmmmmmmmmmmeeeeooooooo Ao mommmmoooo oo
! 9 Survey | BPC ! JICA Expert
L L L
E I "
el . 1-1.Prepare Work Plan ' "Work plan (1st Term)
Preparation §
J
' ' " |
¢ ¢ \CMTD up graduetion concept paper (draft) |
| (e) Training center (Training results, training equipment/facilities) ¢ \CMTD training contents (draft) ¢
) | :Training Policy & Guideline (draft) ¢
I I L I
TOR-2 2-1. Enhancement of capacity | A q q avi § ¥ §
Implementation to handle areas identified :_(_a)_E_S'_AE)I_IS_h_mfn_‘?f_ |In_pl-e[n-sr11%u_oi\ _S):Sie_m_f?r_il _afu_vlt)_, ____________ ) ) f ]
szaz'r’:hs::ymesmrrural E_(EJ)_S-u_p;-m_n-ff:r-s_el-eEti-n_gE)r_of)e_r_pil(jt_p{oj’e-ct_-_"-_"-_"-_-"“""""""""""“""""""""""""""""“""“"_"j _______ E PI Activities Final Presentation E __________________
i d '
! (c) Support for implementation of pilot project & monitoring progress § ¥ §
_________________________________________________________________ Locoocdococcoccococcococcocoocoodocooocccocoooooood
(22 [P0 QALY (R 1 (@) Identify target and form of O&M manual | | i
rural power supply L O S S S S S S [ ' Y]
v 10&M manual g
_____ +_____ Pocketsize O&M manual ]
o | : !
' ' '
2-3. Upgrade of training r(a) Support to create the proposal on the upgrade of CMTD, Begana, ¥ ¥ 3
. S ' ' '
(Cjé_llla_cblt);of %’\ngD [, |n:p[ep§rgd_ly_E§P_C -------------------------------------- jomm fomoomg jomooo fomomosg joeeeogeeoood st fomoeogoomoot i 1Upgradation of CMTD s |
iStibuton ! (b) Support for upgrade of CMTD, Begana y © FV © F © )y O )y © Y © ¢ ©O ¢ © ¢ ¥ ¥ ¥ ¥ ¥
' (a) Implementation of counterpart t ]
Seeeeaeooo oo | 1
PEIT Caisy S | (a) Implementation of third Country survey ¥ § ¥ § ¥ 4 ¥ § ¥ § ¥ 1 O |Third Country Survey Reports 4
TOR-3 - " " . ! ' ! ' ! ' ! ' ! ' ! ' ! 1Progress Report, Project
o 3-1. Visit and Monitor the pilot project ' ' ' i (OO PO ENEORNEE ORN SO ' ' ' 5 »
Monitoring pilot proj ' ' ' ' ' ' ' ' ' ' : : : {Completion Report
' ' ' ' o ' ' ' \Progress Report, Project
' ' ' ' ! ' ' 1Completion Report
T d i T
’ _ ' ' ' ' ' ' ' ' 1Progress Report, Project
3-3. Monitor upgrade of CMTD, Begana ' ' ' ' (@] ' ' (@] ' O ' O | O | O | | | !Completion Report
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Minute of Meeting for Second JCC meeting






Minute of Meeting for Third JCC meeting

Minutes of Meeting
Third Joint Co-ordination Committee Meeting
JICA Technical Cooperation Project for Improvement of Efficiency for Rural Power
Supply - Phase II (JICATCPII)

Date : 22 January, 2014

Time i 15:30—17:30 BST

Venue : Hotel Phuntsho Pelri, Thimphu.
Attendees : As enclosed — dppendix T

The third Joint Co-ordination Committee Meeting (JCC) for the JICA TCP-II was held at hotel
Phuntsho Pelri on dated 22.01.2014. The meeting was chaired by the Dasho Bharat Tamang,
Managing Director, BPC and attended by the JCC members. and PI Solving task force members
as attached on dppendix — I

The Chairman BPC welcomed the JCC members to the meeting and thanked JICA for their
selfless support to BPC focusing on solving the issues that BPC faced in its day-to-day activities.
He recapitulated that even though the PT activities might come to an end. nevertheless BPC will
continue seeking assistance and guidance from the JICA/TEPCO for any other Priority Issue
activities in future. He also said that the meeting mainly focuses to sort out any issues related to
the PI activities and then offered the floor to the JICA Project Leader for his presentation.

The JICA project leader presented the overall structure of the TCP-II Project from the objective.
policy. suggestions, overall schedule and future PI activities. He said that although the PI
activities might come to an end by the June 2014 but BPC should never hesitate to seek guidance
and assistance at any time from JICA/TEPCO. In addition JICA TA team requested BPC with the
following points:

To increase the manpower for protection and coordination system
To effectively install ARCBs at proper places

Collect outage dada using new format and set target accordingly
Set loss targets for all ESDs considering the pilot project results
To clarify ToR for multitask and village electrician

Draw road map for GIS system

Study ownership of mini/micro hydro power plants

Clarify usage of distribution dada and

Identify training policy (HR master plan)

b e Y R e Y

He also recommended the following themes for PI activities in the future:

Grounding (to keep earth resistance below specified value)
Fault locating on overhead line

Continuous activities of ongoing PI activities

Monitoring of past PI activities

(S5 S
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On this, the MD BPC pointed out that BPC has severe earthing problem right upto the individual
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households and have been suggesting the members to do some research and find out some
alternatives as to how to improve the system. He reiterated that only presentation all the times
won’t help solving the issues and activities should be put into action rather than just remaining
on paper. He asked the JICA/TEPCO experts to suggest some in-house improvement on the
earthing system. On this. the experts shared their experience on earthing system in TEPCO such
as having parallel earth connections between MV and LV on the composite lines. However. they
suggested that it would not be possible for BPC as BPC distribution lines are not composite in
nature and therefore, their suggestions may be taken as food for thought.

1. Mini/micro hydre power plants

Mr. Mewang Gyeltshen., Chief Engineer, Alternate Energy Division DRE. MoEA asked about
the status of the mini/micro hydro power plants under BPC. The Chairman eminded that in the
recent directives from DHI. BPC has been asked to come up with the exit strategy of Mini/Micro
hydro plants stating that BPC’s main mandate 1s transmission and distribution of electricity and
that operation and maintenance of such plants shall be handed over to the relevant agency. The
Chairman mformed the floor that he appraised DHI on the studies carried out by the team and
shall accordingly make exit proposal. However, some members also pointed out that most of the
Mini/Micro plants in BPC have lived their economic life and continuing with the operation and
maintenance of such plants does not see any major issue as long as the plants are sustainable and
capable of providing energy security in the event of grid failure (best example is Thimphu mini
hydro power plant).

Further, the chairman advised the team to consult BEA and DRE for their opimnion. He also
opined that handing over of such plants to local community could be one option as well. But then
due to connection of the existing mini/micro catered villages such as Kikhar and Tangsibji to grid.
the communities don’t want to take over the responsibilities and charges. However, BPC has
already incorporated the R&M cost and asset value in the present tariff revision and thereby BPC
shall continue to operate the mini/micro hydro power plants tll June 2016 and thereafter a
proposal will be submitted to the BPC shareholder. Meanwhile, the DRE requested the BPC to
keep them informed of any new developments with the mini/micro hydro power plants.

Director Transmission Wing, BPC said that mini/micro hydro power plants will play a vital role
in the distribution network in the event transmission and distribution unbundles at any time in
future. and therefore it will be wise for BPC to operate the plants taking into account of such
situation.

2. Reliability indices (SAIFI/SAIDI)

JICA experts suggested that every ESDs should start capturing the reliability indices in the new
format as it is already incorporated in the PBIS 2014. On this MD. BPC suggested that every
ESDs should follow the new format by issuing an executive order and nevertheless BPC is
already 1 the process of mtroducing smart grid by the end of December 2014 through the BPC
owned communication network.

Page2of 3






Minute of Meeting for Fourth JCC meeting

Minutes of Meeting
Fourth Joint Co-ordination Committee Meeting
JICA Technical Cooperation Project for Improvement of Efficiency for Rural Power Supply -
Phase II (JICA TCP-II), BPC, Bhutan.

Dare : 16 July. 2014

Time : 03:30 - 06:15 BST

Venue : Hotel Taj Tashi. Thimphu. Bhutan.
Artendees g As enclosed

The last or the fourth Joint Co-ordmation Committee Meeting (JCC) for the JICA TCP-II was held at
hotel Taj Tashi, Thimphu, on 16® July 2014. The meeting was chaired by Dasho Bharat Tamang,
Managing Director of BPC and attended by the JCC members, and the team leader of the respective PI
Solving task force members.

The Chairman welcomed the JCC members and other members to the meeting and thanked JICA for
their overwhelming support to BPC focusing on solving the issues that BPC faced in its routine works.
He reiterated that the PI activities with assistance from JICA might exit shortly. nevertheless BPC will
continue identifying issues and solve with the guidance and experience gained so far by the taskforce
members. He also said that the project meeting mainly focuses to sort out any concerns related to the PI
activities and then offered the floor to the JICA Project Leader for his presentation.

The JICA project leader presented the overall progress of the TCP- II Project right from the objective.
pelicy, suggestions. overall schedule and recommendations for future PI activities. He also
recommended that BPC should never feel that the PI activities have already been terminated and then
discontinue solving issues. rather BPC should strengthen its capacity to solve any issues and continue
moving forward. In addition JICA TA team requested BPC with the following points:

To increase the number of Engineers/staff for protection and coordination system.

To effectively install ARCBs at proper places by using real working data,

To collect outage data by using new format (section wise outage record) at all ESDs and set the

target considering the result .

4. To set the loss target of all ESDs using the Numerical Calculation Method (NCM). Other
alternative like the use of MiPower/PSS Adapt may also be explored.

5. To identify efficient MBC system (from company side and customer side).

a. To propose appropriate asset level for each ESD and to establish asset allocation system .
b. To decide area demarcation of SC and VEEET,

7. To clarify the policy of outsourcing to VEEET. To implement as per the roadmap.

8. To find out root cause of Phobjikha line (ABC cable) outage and to implement effective remedial
measure,

9. To review and finalize the road map of Geographic Information System (GIS) i1 BPC. To tie-up
with PEA/MEA for consultation regarding GIS as these utilities have reached advance stage in
the deployment of GIS to manage the system,

10. To study ownership of micro hydels. and

11. To clarify the objectives of DT metering (to collect what kind of data and how to use these data

etc.).

W ) =
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He also elaborated on future issues and activities such as;

Grounding (to keep earth resistance below specified value).
Fault locating on overhead line.

Continuous activities of 1% and 2™ PI activities and,
Monitoring of past PI activities,

S B S R

On this. the Chief Engineer. DRE has pointed out that the finding PI activity is appreciated but getting
resources to put the findings into action might be cumbersome due to shortage of resources.

The chairman pointed out that the task force members should come out with standard guidelines on how
to solve PI activities in the future. who should be the resource persons and how to train in the absence of
JICA experts. The JICA team leader responded that the preparation of guidelines is underway and most
probably will be distributed to the concerned departments and divisions by the end of July 2014.
However, on the PI Activity part, the middle level managers should be engaged who are the bridge
between the top level & bottom level management in the company.

With the above notes, the following points have been discussed:

Issues discussed Decisions made

Future advisors and experts and | Respective heads of departments to lead the PI activities
identifying the PI activities concerning their department and BPC shall provide incentive to
task force members like imeritorious promotions, cash awards,
study tour/training, etc.

Identification of PT issues will be done before budgeting for the
financial year so as fo approve budget for any PI activities.
However, the plans should be materialized if approved to give
concrete results.

Issues related fo Metering. Billing | GM DCSD informed that three monthly billing is authorized as
& Collection: per the distribution codes and for this the task force members have
already conducted a feasibility study at Tsirang with
Feasibility of three monthly | overwhelming results and therefore it will be implemented by the
billing, advance billing and B- | end of 2014?. However. this will be targeted only for rural

wallet system customers.
Approval for up gradation of | The up gradation of the training facilities are in full swing as per
CMTD Begana the roadmap and with the concurrence  of the Management.

However, the approval by the Management is still required.

Effectiveness of GIS system Will be incorporated with the National Land Commission (NLC)
base maps and accordingly implemented. EDCD shall follow up
on the matter.

Cable fault Locating devices BPC shall make best use of the costly equipment and purchase
additional ones for the relevant ESDs/RCOs.
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JICA PI Project Exit from BPC JICA Chief Representative reiterated that BPC should solve the PT
activities on its own.

However, certain critical issues may be referred to JICA Bhutan
Office for their review and or assistance in terms of purchase of
equipment, resource person, etc, in the future.

Resolutions by JCC members ¢ BPC shall sustain the PI Solving methodology brought in by
JICA.

¢ Carry out the ongoing PI themes with full dedication and come
out with the expected result.

¢ DCSD/JICA TCP-II to come up with PI solving guidelines. and
working document on all PI themes that were carried out till
date.

e Each department shall come out with different PT 1ssues with
fixed implementation documents.

Closing remarks

The JICA Chief Representative, the Representative from DRE & the GNHC appreciated the hard work
done by the project team. Thev were happy to note that BPC now has 48 well trained
Managers/Engineers who can work as advisors for sustaining the PI solving Methodology in BPC. They
assured BPC any future support/cooperation on any pertinent issues and wished good luck to BPC in
completing the project successfully. and in sustaining the PI solving methodology.

The chairman thanked JICA for funding the project and its team of experts from TEPCO who work
tirelessly to achieve the objective of the project. Similarly he appreciated the hard work done by the
BPC’s project team including the PI members for really capturing the knowledge on the PI solving
methodology. He also thanked JICA for inducing excellent work culure to BPC's
Managers/Engineers/staff who were involved in the project. He thanked all other JCC members for their
time to attend the meeting and their support given.

In particular, the chairman thanked Ms Orui Kuri san - JICA long term expert. who has been the main
coordinator in making the project a success. Lastly. we urged DCSD to document all the working papers
on the project for future references and implementation.

The chairman concluded the meeting at 06:15 with the word “BPC must continue to learn as
knowledge is un-limited and will work harder as work is worship”

Dasho Bharat Tamang Mr. Noboru Seki
Managing Director Project Leader
Bhutan Power Corporation Ltd. JICA TA Team
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Project Design Matrix (PDM)

Outputs

Indicators

Achievement

Project Purpose:

power supply

(2)

Capacity for 1 Acceptar_lce letter |1 Achie_ved.

operation and for f[he p!lo_t MoM signed between JI_CA TCP-1 I_ team & DCSD
maintenance of projects is issued genera_ll manager to continue Pl activities.

rural power suool by the BPC As a first step, workshop for O&M Heads will be held
. b PPy management. on 28" and 29" July.

is developed.

1-1 All targeted ESDs | 1-1 Achieved. (All PI teams proposed pilot projects)
propose pilot Pl Theme#1-5 proposed pilot projects to the BPC
projects management on 11th September 2012 and PI

Output 1: Theme#6-11 proposed on 25th September 2013.
Capacity to handle | 1-2 All targeted pilot | 1-2 Almost Achieved.

areas identified under projects are All targeted pilot projects have been carried out
Pl activities is completed based on the proposal. The pilot projects are
enhanced. underway.

1-3 Final report of the | 1-3 Almost Achieved.

pilot project is Reports of all themes (#1-11) are completed. A Pl
completed activities manual is completed.
Prc()jjzgtalzili;pose. for 2 O&_M Manual is _
operation and u_tlllzed in 2 Achieved. _
maintenance of fields/ESD of O&M manual and Pocket size O&M manual have been
rural power utilized at fields.
rural power supply suopl
is developed. PPIY-
2-1 Revised O&M | 2-1 Achieved.
manual is | (1) First Edition of O&M manual was published on 1%
completed and July 2012, BPC Day, and distributed to all ESDs at
approved by the the Progress Review Meeting on 30 -31 July 2012
BPC management. in Thimphu.
Output 2: (2) Pocket size O&M manual is completed in March
Operation and 2014 and distributed to all ESDs in April 2014.
maintenance  manual | 2-2 Two workshops for | 2-2 Achieved
(O&M  manual) is all ESD managers | (1) For O&M manual, one workshop for all ESDs’
introduced for rural are conducted O&M in charge was conducted on 24th July 2012

and one workshop for all ESD managers was
conducted at the Progress Review Meeting on 30 -
31 July 2012 in Thimphu.

For Pocket size O&M manual, workshop for all
ESD managers was conducted at the Progress
Review on 5-7 February 2014 and modified based
on the feedbacks from ESD managers.

2-3 Three refresher
training  courses
for technicians are
conducted

2-3
(1)

Achieved

For O&M manual, 8 batches of the refresher
training courses for technicians were conducted on
21st & 29th July, 4th, 11th, 18" & 25th August, 1st
and 5th September 2012 at CMTD, Begana.




(2) Pocket size O&M manual was introduced at the
refresher training course in March 2014 and at
VEEET training in May 2014.

Project Purpose:
Capacity for
operation and

3 Upgraded CMTD,
Begana is utilized
for delivering

3 Achieved.
Up-gradation of CTMD is in process based on the
roadmap and is being utilized for trainings.

maintenance of TS o
technicians for
rural power supply
. rural power
is developed.
supply
Output 3: 3-1 Up-gradation  of | 3-1 Almost Achieved.
Training capacity of CMTD, Begana is The implementation plan including roadmap was
Central  Maintenance completed as per prepared in January 2014 and presented at the third
and Training Division the implementation JCC on 22 January 2014 and got consensus among
(CMTD), Begana in plan the BPC management. The necessary training
distribution  operation equipment and facilities for the up-gradation of
and maintenance is CMTD have been purchased and installed based on

upgraded

the plan.

*Theme#1: Protection Coordination .

Theme#2:Standard/Guideline on Installation of Fault Locating and Switching

Devices/Equipments in MV Distribution System, Theme#3: Calculation Methodology for Correct Reliability Indices from
Customer View Point, Theme#4: To ldentify Real Technical Loss of Distribution System, Theme#5: Improvement of Billing
and Collection System in Rural Areas, Theme#6: Study on existing manpower and management of existing facilities under
DCSD, Theme#7: Study on metering, billing, collection procedures, process and technologies and prepare a road map for
implementation including cost benefit analysis, Theme#8: Fault Locating and Rectification of Arial Bundle Conductor (ABC)
and Under Ground (UG) cables, Theme#9: Effective utilization of GIS, Theme#10: Study on sustainability and effective
usage of existing Mini/Micro Hydels of BPC, Theme#11: Study of Distribution Transformer (DT) metering
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Presentation Materials of first Workshop

Introduction of TEPCO’s Power Distribution Network System

Introduction of TEPCO’s
Power Distribution Network System

15 May, 2012

Tokyo Electric Power
Tokyo Electric Power Services

.(? TOKYO ELECTRIC POWER COMPANY

1. Our Features

2. Japanese Power Utilities

Japanese power utilities have established
Low Network Losses
(less than 5%: T&D)
High Reliability
(SAIDI= 2minutes/customer)
- Efficient Workforce Management

based on Smart Grid Technologies.

= Copyrighto 2012, Tokyo Elecic Power Co nc.

Copyrapes 2012, Tokyo Ecric Power o, . Al g reserved

3. TEPCO’s Service Area

4. TEPCO’s Distribution Network (OH)

5. Distribution Facilities (OH

TEPCO Al Japan TEPCO's share
Peak Demand 64.36W 182.46W 3%
Sales 289TWh 889TWh 3%

Sub Station :‘/ﬁ r <+~ 6kV Line
66kV Cable -
6kV Feeding — T T T“
Cable T

Big Customer

~—— 200V 3p Line supplied by 6kV

I 100/200V Line
N

House supplied
6kv DT v

[ cmmarowwe

|
o M

W nsor

Buitin Arester

) e —————— e o SETVICE Line 3 o s s e o o e
o Copyio 2012, Tokyo Ekcr Poer o
6. Distribution System 7. Distribution Grounding 8. Configuration of DA (OH)
66KV/6.6KV - ﬁ°\' .
8 8o
Grounding Resistance Value g #», B
Target
T
Non Grounding Facilities Value
o L W Faciites 100
e prase T
Singe hase D boadociiad e Comecion sstem o 150719 .
Grounding Wire | 1g;6round faut curent j -
l l . yall —
1001000 |z LV Faciities 100Q
¥ Types, values and positions are regulated by manwal ¢
- ¥ Values are managed by data base system

Copyrge 2012, Tokyo lectnc Poner Co Ine. Al rghts eserved

v

2 Copyrignto 2012, Tokyo Elecic Power Co Inc. Allights reseved.

Copyighet 2012, Tokyo Bectic Power Co,inc. Al g resered

9. TEPCO’s Distribution Network (UG)

10. Configuration of DA (UG)

11. Switching Operation with DA (OH)

Copyrighe 2012, Tokyo Electic Ponar Co . Al rights resorved

a

Copyrighto 2012, Tokyo Elecic Power Co nc.

Copyrapes 2012, Tokyo Ecric Power o, . Al g reserved

12. Equipments of DA (OH!

13. Equipments of DA (UG)

14. Assets for Distribution Network

i}

Copyrghe 2012, Tokyo letnc Poner Co Ine. Al rghts eserved

6.6 kV Multi Switch

Copyrignto 2012, Tokyo Electc Power Co nc.

ic}

Facilities Numbers/Length
Utility Poles 6 Mil.
DTs 2 Mil.
LBS 0.5 Mil.
Wires 1 Mil. km
Service Lines 20 Mil.

Copyrahes 2012, Tokyo Ecric Power o, . Al rghs reserved




15. Low Network Losses 16. Current Status of Distribution Losses 17. Methodology for Loss-Reduction

Total Electricity Supply
into Distribution Syste

Transformer 1.Macroscopic Approach
(Improving Network)

w“ &
Loss Rate o

LV line Service line

&) * Re-balancing the Phase Currents
* Reactive Power Flow Control
* By-passing Low-Load Transformer

| [ o] [ oo

Watt-hour meter
Total Electriclty Sales (%)
(ExceptHV Customers)
214TWh

Loss Estimation from Distribution System

6 TW (loss rate is 2.7%)
Fiscal Year
2} 3
L T — o e P S —
e Copyrn 01 Toyo B over o, e
18. Methodology for Loss-Reduction 19. General Info about AMT 20. High Reliability (SAIDI
! ) Minustomer SAIDI
2.Microscopic Approach .
(Improving Equipments) Less No-load Losses — about one-third as el
. ) soutall Tokyo Large- collapsed due
<OT> compared with Conventional DT \ P
Low-loss DT (Silicon Steel Core) Tend to be larger, heavier and more noisy . 1 snoufall Typhoon
AMT \V4 / A / 2
<LBS> /'—‘/ A
LBS with Energy-saving Control Circuit V M
<Meter>
Smart Meter Fiscal Year
Copyigs 2012 Toyo Bt Pover o
21. High Reliability (SAIFI 22. Approach to raise the Reliability 23. Examples of Improved Facilities (OH)
Timstoner f
” < ST, SAFI Improvement of distribution equipment Pole Transformer MV Bushing
ol Pt Teremision - Overhead
p; o - Underground
/e N .
//\ N v Lightning protection system
\/ \/ \\/ Measures for consumers’ facilities Sealed Type LBS Surge Arrester
Smart Grids (DA & AMI) O O
Fiscal Year
= Copynght®> 2012, Tokyo Electric Power Co. Inc. All rights reserved o 2 Copyright® 2012, Tokyo Electric Power Co, Inc. Al rights reserved
2 Copyrgs 2012 Toyo Bt Pover o
24. Configuration of XLPE Cables 25. Examples of Improved Facilities (UG) 26. Overview of Lightning Protection System

Purpose Method Effect

Overhead earth wire

Shiekding annesled copper tape Protection of the
em

Presser fabric ape

Insulat
conductor " N, shean

Distribution system

Protection for specific
types of equipment

Inner ypes of equipr

semiconductor Outer semiconductor layer

layer

[ ———
it e

Insulated wire Discharge clamp

Surge arestr buitin
equprent

Suggretr b

Transformer i
Switch Surge arester-

ol aapresion

Brakage o Falw Gt

g LR — o 2 [ T ——
@ Copyrn 2012 Toyo B over o, e
27. LBS with GR 28. Applicability of Distribution Technolo 29. Criteria for Expansion

Distribution Sub Station
Typical : 20MVA x 3Banks

Overhead Underground
Voltage Aspect Current Aspect
[ teswincr | <Normal>
110% for Each Bank
[ Bswiner | none 105% for Whole SS

<N-1 Contingency>
130% for Each Bank

Q Copyrgnt 2012, Tokyo Secc Poer Co,In. Al rghs reseve e 2 Coppigns 2012 Tokyo Sectic Pousr Co, . Al gt reserved
30. Criteria for Expansion 31. Criteria for Expansion 32. Criteria for Expansion
MV Lines MV Lines Utility Poles
Typical : 240sq HAI  (for Backbone) Typical : 240sq HAl  (for Backbone) Typical : 14m Length (11-12m Top Height]
120sq ACSR (for Branch) 120sq ACSR (for Branch) yoieat: standardg, Str(engthened P Helany
32sq ACSR (for Dead End) 32sq ACSR (for Dead End)
Voltage Aspect Current Aspect Poles are required to stand
Voltage Drop should not be over Peak Current should not be over twice as strong input as designed force.
<Normal>
<Normal> .
Stronger poles are needed when 240sq is
_SouR Lurban. 800 (Rureh 5104 (24050), 270A (12056), 130A (3250) installed in rural area where wind blows
-1 Contingency: <N-1 Contingency> without interruption.
700V (Urban), 1,000V (Rural) 600A (240sq), 360A (120sq)
v k)

Copyrge 2012, Tokyo lectnc Poner Co Ine. Al rghts eserved

oyttt 2012, Tokyo Ecric Poar Co, . Al g resered

Copyrignto 2012, Tokyo Elecic Power Co, ne. Al




33. Criteria for Expansion

34. Criteria for Expansion

35. Criteria for Expansion

Distribution Transformer

Typical : 10,20,30,50kVA X 1 or 2Banks (3¢ )

Voltage Aspect Current Aspect

Year 1
under 80%
none
Year N
under 100%

LV Lines

Typical : 120sq ACSR (for single-phase 100V)
32sq ACSR (for three-phase 200V)

Voltage Aspect

Voltage Drop should not be over

3V (single-phase 100V)

15V (three-phase 200V)
Under presumption that Voltage Drop of
Service Line is 3V(1P) or 5V(3P)

LV Lines

Typical : 120sq ACSR (for single-phase 100V)
32sq ACSR (for three-phase 200V)

Current Aspect
Peak Current should not be over
270A (120sq)
130A (32sq)

T — o P S —
2 Copyrns 2012, Tyl Pover Cor i Al s wsorves
36. Efficient Workforce Management 37. Efficient Workforce Management 38. Outline of Planning Assist System
pid Electric Power Sales per Empl
(PR jectric Power Sales per Employee The planners, designers, field workers and
maintenance men are
fully supported by ICT systems
y supp! y Y —
- Distribution Mapping System rl
= Planning Assist System }
- Transaction Management System [
= Navigation System for Utility Sites
Fiscal Year + PDA equipped for Facility Patrols
Conynonto 212, Toyo HctcPaver o, ne. Al 1 .
40. Example of Plan proposed by System 41. Navigation System for Utility Sites
Useful guide for site work
Interlink between Vehicle NAV and
Distribution Facility Position Info
NPy
S S o
In future Outage Info will be adde? ) VT g
b ) S
L P — TR —

]

K

Copyrighto 2012, Tokyo Eleciic Power Co_ Ine_ Al ights rserved

42. PDA equipped for Facility Patrols

Work Efficiency and Data Accuracy improved
Furthermore Work Style might change

Uploading

Copyrighte 2012, Tokyo Electic Ponar Co . Al rights esorved

Thank you for your kind attention!

000
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Emergency Patrol and Preventive Maintenance

Emergency Patrol
and
Preventive Maintenance

May, 2012

L\
€ TOKYO ELECTRIC POWER COMPANY

Patrol Method according to Type of Fault

Introduction

Copyrignto 2012, Tokyo Elecic ower Co, ne. Al

After isolating Faulty Section

c8 ee
2,2

Q)

How to identify Faulty Point in Faulty Section?

Fault Emergency Patrol

Grounding Impulse Generator
Short Circuit Visual Inspection

Copyahes 2012, Tokyo Eecric Power o, Al g reserved

Action of Maintenance Crew

Fault Point Detection by Impulse Generator

Distribution Maintenance
Group

Distribution System
Control Center

Copyrge 2012, Tokyo Eletnc Poner Co Ine. Al rghts eserved

Emergency Patrol Procedure

(Impulse Generator)

MV Line (up to 20km)

b RoRp

¥ oo

Copyrignto 2012, Tokyo Eletic Power o, ne. Al igh .

~
Fault Current i
A=
75-15KV T motise
Generator

O/\\

87kg

Conyiane 2012, Toya Ecrnc Poar Co, . Al g resered




Impulse Generator & Antenna on Site

Emergency Patrol (Impulse Generator)

Emergency Patrol (Impulse Generator)

cla [> section Auto. LBS Control Center
. [ Interconnection Auto. LBS N o /
b.'[.: @ Manual LBS Close h o2 I »
b —> o 'I/ ° >— - (@] ﬂ" ]r ( ] >
X X
- b
%!pen é] f/ —» 5 No C/rrenl Oéen —
—> O ° >— I °s
"Tmputee Generator X
Copig® 2512 Yoy et Poer o Al s wsoes
Emergency Patrol (Impulse Generator) Examples of Fault Point Small Type of Impulse Generator

O><f/]r>_

4

v
D
e

ol >

| i fe=lo

Tree Contact (Grounding Fault) Crow Nest (Grounding Fault) — s
Antenna Battery
Emergency Patrol (Visual Inspection only) Emergency Patrol (Visual Inspection only)
s é] B é]
-~ B i Open Z1 S @:0pen
- gatel \ >
Emergency Patrol Procedure - 0 X ® > Q\V. rA— (,’O
"isual Inspectiony’ /isual Inspection
(Visual Inspectiononly) | T = -
(Comrul Center é] b &]
Close Bis: _p—l—o %
6 RS L '\/js‘ufl_ I_n,s;iyeclian
s - J o
[ Copynght®> 2012, Tokyo Electric Power Co. Inc. All rights reserved 0(:.' 2 Copyright® 2012, Tokyo Electric Power Co, Inc. Al rights reserved
Copyrghs 2012 Tyl Pover o Al igts wsorved
Emergency Patrol (Visual Inspection only) Image of Emergency Patrol
Control Center ~====------~ &]— ----------------------- 3 m
T Clo —> ¢ @ ¢ 1 > ) > D>—
® x > Pi tion for Fault Point Detecti
Total Length of < 20km (10km) reparation for Fault Point Detection
é] "Vistal nspection only'
L —> ® ® >—
o @ e —
Repair
«First Priority: Restoration of Sound Part in Faulty Section
5 +Every Operation is recorded in office through mutual contact with crew s
Fault Point Detection Map OCI: Over Current Indicator
Prepared for each MV feeder
Pulse Generator Setting Point (3-phase Tr.) .
‘‘‘‘‘ Interruption Report
e
v s’ Short Circuit Current_ —— Turn Red
I T e G e i) Copyright® 2012, Tokyo Electric Power Co, Inc. All o e o
Image of Interruption Report Contents of Interruption Report
. = ®Trip Relay
®\\Veather condition
®Fault Occurrence Time, Arrival Time on Site, Sound Section
Restoration Time, Faulty Point Detection Time and Faulty Point Preventive Maintenance
Repaired Time
®Switching on/off Time of CB and Isolators, with Number of
affected Customers and Outage kW at each step
®First Dispatched Crew and his departure/return time
®Fault Location
®Cause of Fault
®Equipment with Defects
- etc. -
@ ‘Copynighte 2012, Tokyo Electric Power Co, Inc. Al ights reserved e ° Copyright® 2012, Tokyo Electric Power Co, Inc. All ights reserved

)

Copyrignto 2012, Tokyo Elecic Power Co, ne. Al




Implementation Period
"Patrol|

Leveling of Maintenance Quality

Patrol Management System

*Visual Inspection from G.L. Deadline for rectification

*All Facilities: Once 5 Years Urgent | 1 Day

+Thick Vegetation: Once 1 Year

Rapid_| 2 Months
*Crowded Area: Once 2.5 Years

Normal | 1 Year

Inspection

«Close Visual Inspection (including on-pole) and Measurement
«Period: Once 1-6 Years (depending on type of Equipment and its condition)

Rectification Plan

Copyrign 2072, Tekyo Eletnc Ponar Go Ine. Al rghts reserved

Detailed descri
Equipment Point

n on Manual
Criteria

MV Cross Amm Normal: Corrosion hole, peel-oft, bulge
Wire = -
™ =

Sample Picture on Manual Visualization.  [pocketbook for Patrol

3

Pole DR Urgent: Collapse/Broken
Rapid: Corrosion hole over 1/4 of circle

Copyrignto 2012, Tokyo Eleciic Power Co_Ine_ Al fighis resered

/_—<:v’ Patrol Plenning 1

Countermeasure ,

4

Gountermossure Planning

e

Patrol Management System

Conyant 2012 Tokya Ectnc Powar Co, . Al g resered

Patrol Management System

Mobile Terminal for Patrol

Measure against Vegetation touch

O On-site data registration
O Upload to Patrol Management System at office

e e
E e

= - "
o i

i

]

Pt

—

b

-
EElE S|

(Copyrigh 2012, Tokyo Electnc Powsr G, In. Al rights reserved

Protection Tube

Copyrignto 2012, Tokyo Elecric Power Co_ Ine_ Al nights reservas

Thank You for Your kind attention!

Conyant® 2012 Tokya Ectnc Povar Co, . Al g resered

Countermeasures for Safety

Countermeasures for Safety

JICA TA Team

Improvement of Efficiency for Rural Power Supply
(Phase I1)

THE TOKYO ELECTRIC POWER COMPANY, INC.

[ d
€ TOKYO ELECTRIC POWER COMPANY

Topics

1. Safety Equipment

1. Safety Equipments
2, Safety Training for Freshmen

3. Other Activities for Safety

vt o T e oo 1 A g s [ 1

Safety Equipment Normal Works
Low Voltage Line Works

Medium Voltage Line Works
Normal Works

Safety Rope

Safety Helmet Safety Belt / Safety Rope

i<}

T ———— |

1. Safety Equipment

1. Safety Equipment

1. Safety Equipment

Low Voltage Line Works

Low Voltage Detector

Low Voltage Glove

[ ——yr——— |

Medium Voltage Line Works

[

Medium Voltage Glove

= §__=)

" Hot-Line Proximity Alarm

/Memum Voltage Detector

MV Hot-Line Shoulder Pad

w

Safety Rope

Safety Belt

Standard Work Form

BT ——— |

1. Safety Equipment

2. Safety Training for Freshman

2, Safety Training for Freshman

Daily

+Before start working

/Check deterioration and damages visually
Regular Inspection

vEvery 6 months

+Check the validity based on the standard

Example : Safety Helmet

Testing Voltage I = I
10kV Lminute | 1ok

. Water Tank

T —— gy |

< Purpose >

v'Consider accidents as their own experience
v'Realize what is dangerous
v'Consider how we can secure safety

< Concept >
v'Bodily Sensation

v Experience
v Master

<2012 T Ty s o compy. 1 Al s |7

Bodily Sensation

v'Check the past serious accidents
¥'Think what is an accident
v'Discuss about safety in groups

201 T oo i oves Gy, W, A8 s fered. |8 ]




2. Safety Training for Freshman

2. Safety Trai

ng for Freshman

3. Other Activities for the Safety

Experience

v'Demonstrate examples which lead to accidents
v'Feel accidents with their own skin
v'Realize the importance of keeping rules

Master

v'Raise awareness about safety through
bodily sensation and experience

v'Realize why accidents was happened

v'Declare their own behaviors for the safety

T T p—

Utilization of Intranet
Time duration without

accident in distribution
e

v -
TEN ESAMeA na

Supporting Contents

- Past Accident Records
- Safety Education tools
- Patrol Record

lessage from the
General Manager of
Distribution Dep.

3. Other Activities for the Safety

3. Other Activities for the Safety

The accident records is shared on the intranet.

TBM — Safety Briefing -

Procedure of TBM (Tool Box Meeting)

1. Health check on every team members.

2. Explanation of the following items by Team Leader.
Procedure of today’s work
¥ Work order to each member
¥ Latent Dangers on the work

VKey Point to avoid an Accident

“Touch and Call” for Key Point by all members

Thank you for your attention !!

[Targel of TBM: J
e All Members’ Awareness of the latent Danger on the Work
) T ——p—— T | 5 - e ] u <2012 Th Ty S P Compary, G, M s s, |8
TEPCO Meter, Billing and Collection
2
Contents
. 1. TEPCO’s Operating Procedures from
TEPCO Meter, Billing Meter-reading to Bill collecting 1. TEPCO’s Operating Procedures
and Collection from Meter-reading to Collecting
II. Verification test of measuring
15t May 2012 instruments
Tokyo Electric Power
Company, Inc. - Measures to ensure the accuracy of
measuring instruments
2012 The oty Eecrtc Pover Compary. . A Fighs Fesered
3 Meter-reading in customer’s home 5

Outline of the Meter-reading Procedure

f—
: vz |
o s comptr 0 iy P
Tomin
s

O
3 Record mete-eading U
data nto Handy Terminal . N
4 Printout “Notce of
Electricty consumption

[em—

Upiosd

TelecamaEaton T

5.Go back 0 reader's home.

©2012 The Tokyo Eectrc Power Company, Inc. Al Rights Reserved.

ing a list of and i ding data
between Host computer and Handy Terminal - 1. and 6. in Outline
Handy Terminal (abbr. H.T.)

Customer’s
information

are \
displayed

Meter-reading

recorded by
pushing keys

* Specifications of H.T. not open to the pubic

©2012 The Tokyo Electric Power Company. Inc. Al Rights Reserved.

(photograph of demonstration)

©2012 The Tokyo Electic Power Company, In. Al Rights Reserved.

Inputting consumption data into H
(photograph of demonstration) - 3. in Outline

"‘ s 1y 7

©2012 The Tokyo Eectrc Power Compary, Inc. Al Rights Reserve.

3

7
Printing out Bill with Notice of consumption data on Mobile Printer

(photograph of demonstration) - 4. in Outline

©2012 The Tokyo Electric Power Company. Inc. Al Rights Reserved.

g
Sample of Notice of Electricity consumption

» The notice of electricity consumption indicates customer’s
monthly electricity consumption and the amount to be billed

©2012 The Tokyo Electic Power Company, In. Al ights Reserved.




Sample of Bill

0 Bdngmonth & Consumpion tax. elc. @ Telephons nueber of TEPCO custoftier ooty
(B Amcuri Bod ) @ Nama of personwho @ Daadine for payment
Days the ekacisity bl

wenerca s

1. and 6. in Outline
(at reader’s home)

3. and 4. in Outline
(at customer’s home)

2012 The Tokyo Electric Power Company, Inc. Al Fights Reserved.

Merit of Meter-reader by H.T.
> 1. Time saving
+ download/upload of data
- commutation ( go to from home )
> 2. Reduction of miscalculation
- warning for doubtful figure

- a preventive measure against unexpected value

» 3. Convenience
- setup of visiting order
- a preventive measure against no work of meter- reading
- paperless
. Protection of customer’s information

IS

>
- electronic data ( paperless )

©2012 The Tokyo Electic Power Company, In. Al ights Reseved.

12
Reader’s situation

> 1. Contract form: unit-price contract for each type of
meter-reading

v
N

. Payment of salary: monthly, by transfer
> 3. Means of transportation: his/her own
motorbike (.almost )
> 4. Working hours per day: free (not been determined)
> 5. Incentives for meter-reading: nothing in particular
» 6. Uniform: lent

2012 The Tokyo Eectrc Power Company, Inc. Al Rights Reserve,
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How to Pay Electricity Bill

> 1. Account transfer payment ( 69% )
Monthly electricity charge is paid automatically out of each customer's bank
or post office account.
> 2. Payment by using a payment form ( 20% )
Customer can use payment form from TEPCO at the following locations:
~post office
~bank
~convenience store
+TEPCO sales office
» 3. Credit Card payment ( 11% )

Payment can be made by credit cards.

©2012 The Tokyo Eectric Power Company. Inc. Al Righis Reserved.

0
Service to customers

> 1. Discount service for account transfer
Discount amount of electricity charges per contract is ¥52.50 per month (tax-
included).
* target: pay-as-you-go contract customers supplied by low volage
> 2. Selection service for account transfer date
According to convenience, customers can choose debit date
* target: Al customers paying by direct debit
> 3. Other
-+ Payment due date is 30th days from the day following the date of payment
obligation occurrence
- Delayed interest is the amount calculated by multiplying target amount of
electricity charges (tax-excluded) by 10% per year.
* source: General Supply Provisions

©2012 The Tokyo Electic Power Company. In. Al Fights Reserved.

15 6 7
Verification test of measuring instruments Verification test of measuring instruments
> 3. Main flow
» 1. Purpose
+To establish the standards of measurement and ensure execution of [Visual inspection|.  1SUtation 4 aene morion | starting
IL Vi tion test of : proper measurement Reception | *Ginicrurds e fesstance 1 HG et
. et cal Iotn est of measuring “Thereby to contribute to economic development and cultural enhancement. ) R 8
Instruments L ( g Tnstrumental |
End Sealed Pastal error Measuring
> 2. Implementing agency X " test X
~The Minister of Economy, Trade and Industry “Test time per measuring instrument for household: about 48 minutes
“The prefectural governor After the seal, the measuring instrument will be used until the expiration
+Japan Electric Meters Inspection Corporation (abbr. JEMIC) hals. peyond th 4 "
5 +The measuring instrument beyond the expiration date is recovered ,
A person designated by the Minister of Economy, Trade and Indust
P 9 d V. i repaired, and adjusted by the power company, and it will be used about 30
years after the verification test executed again by JEMIC.
*Source: JEMIC
©2012 The Tokyo et Powe Campany . A Rights Reserec ©2012 The Toyo et Power Campany, . Al Rights Reserved
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Verification test of measuring instruments

> 4.Criteria for Passing
~The structure (including performance and material properties) conforms to
technical standards specified by the Ordinance of the Ministry of Economy,
Trade and Industry.
+The instrumental error does not exceed the verification tolerance specified
by the Ordinance of the Ministry of Economy, Trade and Industry.

» 5.Valid period (excerpt of list)

Measuring instrument | Rated current | Valid period of verification
type mark, etc
Meter 20A,60A Electronic: 10 years
Mechanical : 7 years

30A,120A 10 years

200A 10 years

250A 10 years

2012 Toe Ty et Paner Cormpany e A gt eservc,
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Verification test of measuring instruments

>  6.Verification mark, etc.

~sample below is meter of rated current 30A

Vaé pemd/l

2018 — 2008 = 10 years
*2018
= the 30 year of Heisei era

©2012 The Tokyo Eectric Power Company, Inc. Al Rights Reserved.
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Frod ao‘t’ﬁa Lectare

Thaekgoa frrbistening/

©2012 The Tokyo Electic Power Company, In. Al ights Reserved.

Introduction of In-house Training for Distribution Technical Employees of Tokyo Electric Power

Company

Introduction of
In-house Training for
Distribution Technical Employees of
Tokyo Electric Power Company

May 2012
Tokyo Electric Power Company, Inc.

a8 e

a2 e n

1. Purpose of human resources
development

52012 The Tokyo Electric Povar Compary, INC. Al Rights Reserved

What is human resources development?

Human resources development means to change
employees toward the “desirable human resources.”

Desirable
human resources
(ideal image)

Change (cultivate) employees
toward the “desirable human
resources.”

©2012 The Tokyo Elcric Power Company, INC. All Rights Resarved




Capabilities to be required of employees

Human resources development methods

Job rotation

The following capabilities are required of
employees:
©Required capabilities
@ Acquisition of business
knowledge/skills and applied skills
@ Ability to judge the condition
@ Self-control ability

@ Affinity to teamwork
etc.

£2012 e Tokyo Elctc Power Compary, INC. All ights Reseved

Through regular routines at
workplaces (0JT)

Self-
development /,_..__..___.________ )

General Training Center

The effort made by :
self-motivated especially pours effortfo |
eagerness (self- implementation of group |
development) ralning and assistance of |

Job rotation will be implemented for human
resources development.
[Concept of personnel allocation and shifts]
O “Allocate the right person in the right place”
Employees will be allocated their most suitable jobs according to their
abilities, qualifications, and so on in principle as well as from the
perspective of opportunities for them to develop and enhance their abilities

through jobs.
O “Human Resource Development and Allocation”
Human resources pi will be i through

such measures as having the employees experience a wide variety of jobs
including dispatching and temporary transfer according to their abilities,
qualifications, and so on.

Implementation of pel cal personnel transfer
(every 3-5 year in general)

self-development
u

- 52012 The Tokyo Eletric Povr Company,INC. AllRights Reserved

©2012 The Tokyo Elcric Power Company, INC. Al Rights Reserved

2, Framework of In-house
Training

oz e n

Organization chart at TEPCO in 2010 (by division)

System to promote training

[ Head office D

o] Nocien Powert || ot Power
’ ol S oo [|_Siatants
Generation il il

Power Nerwork Pover System
Division H Office(3)
Transmisson Foranch offics |
L-Branch Office
Bont
Distribution — o)
sector [ " |
Pour Systom

‘ Sales varkotng &

Branch offices D

Transmission
d

service
[ center(4s)

Sector siles Division

« Key components of designing and implementing training
are the followings of three

TEPCO General Training Center
While dealing with the company-wide challenges, efforts should
be concentrated in designing and implementing assistance
for cultivation of independent-minded people with not only
capabilities to transform but also general foundation, as well as
assistance for group training and self-development with the aim
to inherit on-site jes and skills

Divisions (Organizations mainly operating by function)
Design and implement training with the purpose to acquire and
improve the specialized knowledge or technologies and skills
necessary to execute business task assigned to each

P e

Sector 4 Materials and Procurement Dept., ‘

"General Training Center, eic

©2012 The Tokyo Ekecirc Povr Compary, INC. All ights Reserved

Branch offices (Organizations functioning like local offices)
Design and implement trainings with the purpose to foster
people of each branch office, who can handle

o local needs and facility characteristics

22012 The Tokyo Elecric Power Company, ING. Al Rights Reserved

Organization of General Training Center

Selection of training instructor

Number of actual stuff at General Training Cents bout 120 in 2010

General Training Division : about 40 staffs ‘

‘The aim s to plan and implement on a corporate scale the
development of personnel that can take on the challenge of
management innovation and workplace innovation, as well as
stimulating the development of personal abiliy.

Technical-Engineering Training Division : about 80 staffs ‘

Practical training will be planned and implemented in order to
promote pracical engineering skills and awareness of each
engineer for the purpose of improving operation and productivity.

2012 The Tokyo Eletric Power Company,ING. AllRiges Reserved

O In principle, instructors who is commensurate with a theme should
be selected from company members

@ Such instructors are fostered when needed

O External instructors should be invited when their knowledge gained
outside of TEPCO is expected to bring about greater effects

® c.g. Educational consultants, professors and others

O Instructors are carefully selected based on the assessment of the
following points
® Purpose for training and eligibility for prospective result
@ Specialty and instruction skill, etc.

made by

= or based on i i
from training

3. Major group training schemes
for technical employees

£2012 The Tokyo Elecirc Powsr Compary,INC. Allights Reserved
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Major group training schemes for technical employees

Major technical group training in 2010

(1) New employee training

The center provides a wide range of education programs expected to be
received by technical employees in accordance with their target carriers

[Acauisition of the capabily to address advanced ]

Technica leader raning

aiyidersipabily n decric
power ecmiues ks st
)
| —
Profssoraltnca vy
Longiem ptosinal i

Certifed Skil A Grade.

(Gertcaton vaining)

Centifed Skil B Grade.

(Gerticaon vainng)

Certfied Skil C Grade.
(including apart of new
employee training)

Fundamental Applied
o Protessional
technalogy uaing || echnicawamng || il

£2012 e Tokyo Elctic Power Company, INC. Al ights Reseved

3
i
8
g
2
g
g
=
5
2
&

(1) New employee training

(2) Professional technical training
(3) Short intensive technical training
(4) Technical leader training

(5) Operational Technique/Skills
Certification System

< Opening session
(Jointly with administrative employees for about two weeks)
@ Introduction of the details of internal business
@ Service disciplines etc.

< Basic skill training
(Implemented by sectors approximately four months + four
months of power distribution training)
@ Basics of safety will be learned
@ Acquisition of basic work skills etc.
@ Repetitive training

52012 The Tokyo Eletrc Povr Company,INC. AllRights Reserved
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New Employee Basic Skill Training Scene (1)

New Employee Basic Skill Training Scene (2)

Final Test Schedule of New Employee Basic Skill Training

Lecture: Basic rules, safety management, etc.

FY 2011
316 trainee include
distribution(4+5months),
transmission and
hydropower(4+2 months)
47 wainer include
temporary trainer from
each service center

‘Source: Tokyo Electric Power Company

£2012 e Tokyo Elctc Power Company, INC. All ights Reseved

Distribution line work training at training field

Safety training
(demonstration of falling)

Source: Tokyo Electric Power Compan:
52012 The Tokyo Electric Povr Cormpany,INC. AllRights Reserved

Time Fault Outage | Faciity | Facity | breaking
location | recovery | tiouble | operation wire
search recovery recovery

40~ | Opening Remarks

T I e

Break

910~10:10

1030~1130 | Teams | Teamd Teams | Teama

Lunch Break

Teams | teami  |NNRGNRANN]  Teams

Break

1250~1350 || Teamd,

1410~1510 ‘ Team3

Teama | Teams | Team

Break

301630 Tows [ e | e |
Tos0~ | clsing |

Final Test Schedule on FY 2011

(©2012 The Tokyo Elcric Power Company, INC. All Rights Reserved

Fault location search (1)

Outage recovery

Breaking wire recovery

+Checking the skill of atiaching and detaching
of Impulse Generator
~Checking the skill of operating Antenna

-Attaching and detaching of Impuise Generator
~Searching fault point using Antenna
~Detaching of Impulse Generator

~Chief worker : 2 (Instructor)
“Worker : 3 (Trainee)
-Assistant worker : 2 (Trainee)

4. Check the lnes using Antenna
5.Detach Impulse Generator cabe rom DT

canz e e

+ Checking the skill of outage recovery — . ,1 .

-Checking the accident condition of DT using

Replacing broken fuse with new fuse Nopole o' e
on the pole r\o ©
~Checking the fuse and connection point. —
“Reporting to the customer about NoBpole | Usngno2ananes e
g e etk

No.3pole D(Nn 2pgle|
l/o &

fault detector

the cause of outage ©

T g ottt

4 workimage |

1. Target

~Checking the skill of replacing broken fuse

Checking the skill o replacing service line

+Checking the skill of replacing support
insulator

- Replacing broken fuse, and service line and
support insulator using bucket car

~ Reporting to the customer about the cause
of outage

+Team 1 worker : 3 (Trainee)
~Team 2 worker : 4 (Trainee)
+Team 3 worker : 4 (Trainee)
~Team 4 worker : 2 (Trainee)

TWhingNo2 ana o e
 Chacing h o corvecton it

0

T ToTre——
ey

52012 The Tokyo Electrc Povr Comparny, INC. AllRights Reserved

3Member Procedure
OAlmanter...1. Corfming h i sty
~Chief worker : 1 (Trainee) 2 Pt o e
“Worker : 5 (Trainee) S
L. LR ——
~Customer : Instructor) 2 Duacnng ot

2 Atachig new use
3 Creckingtrene
. Roportng o b customer

o

£2012 The Tokyo Electic Power Company, INC. Al Righs Resarved




Facility trouble recovery (1)

Facility operation (1)

(2) Professional technical training

1. Target [+ ork image |

2. Acti

~Clear off the obstacle such as tree which
was tangled with pole

- Attaching the security protection equipment
vith MV line

~Chief worker : 1 (Trainee)
“Worker A : 1 (Trainee)
“Worker B : 1 (Trainee)
-Assistant worker : 1 (Trainee)

s

£2012 e Tokyo Elctc Power Compary, INC. All ights Reseved

4. Work image

~Checking the skill of operating Automatic
Switchgear
~Checking the skill of phase indicator work

(Worker)

j (Chiet worke)

~Checking the phase on the pole
~Operating Automatic Switchgear

~Chief worker : 1 (Trainee)
“Worker : 2 (Trainee)

52012 The Tokyo Eletric Povr Company,INC. AllRights Reserved

Specific professional
techniques/skills will be acquired.

Long-term professional technical
training including:

@ Facility automation system
@ Protection control system

(20 to 50 trainees/year, about two to five months)

©2012 The Tokyo Elcric Power Company, INC. All Rights Reserved

(3) Short intensive technical training

(4) Technical leader training

Distribution Emergency Work Training Scene (1)

Short-term training courses held with cross-
sectional themes such as latest technology
trends and knowledge about customer
consultant activities.

<Course examples>

@ CAD application techniques
@ Fundamental knowledge about housing-related laws
[ ) Human factor analytical method
@ ion requi : All empl
20 to 30 courses; one to flve days/course)
Held 60 to 70 times per year depending on the number
of applicants

2012 The Tokyo Eletric Power Compeny,ING. AllRiges Reserved

Requirements for leaders of technical
workplaces including the following capabilities
will be acquired before the employees are
appointed to a team leader.

@ Team management capability

@ Subordinate development capability

@ Safety management ability
(Approximately one to two months)

©2012 The Tokyo Ekecirc Povr Compary, INC. All ights Reserved

Temporary by-pass cable connection using aerial work vehicle
(6kV live-line work)

On the Job Training

22012 The Tokyo Elecric Power Company, ING. Al Rights Reserved

Distribution Emergency Work Training Scene (2)

Distribution Line Maintenance work Scene

(5) Operational Technique/Skills Certification System (1)

BL

Source: Tokyo Electric Power Company

2012 The Tokyo Eletric Power Congany,INC. AllRighes Reserved

Scene of distribution cable measurement test

On the Job Training

£2012 The Tokyo Elecirc Powsr Compary,INC. Allights Reserved

<Objective>

[ ] Further enhancement of required operational
technique/skills will be encouraged by clarifying the
required levels of operational technique/skills.

[ ) Employees will be further revitalized by fairly
certifying the techniques/skills they acquired and
allocating them to jobs suitable for such
techniques/skills.

<Jobs targeted for skill certification>

Control operations : for distribution system operation
Distribution maintenance: for maintenance and
inspection facilities include emergency operation

Construction management: for planning and design

3 fields for distribution

22012 The Tokyo Elecric Power Company,ING. Al Rights Reserved

(5) Operational Technique/Skills Certification System (2)

(5) Operational Technique/Skills Certification System (3)

(5) Operational Technique/Skills Certification System (4)

Make employees learn techniques and SKils over the course of approximately
10 years after joining the company.

Joining 1% year 4910 6" year 6710 10" year
company

Dstibuton

Construction
Construction management
management
(Design)

N srlayee tanrg

(Alevel capableof | | Alevel capable of
responsby pursuing responsibly

* | cperationaljobs | L_condibons,ele.

£2012 e Tokyo Elctic Power Company, INC. All ights Reseved

Difference in the schedule between college graduate (Engineer) and high
school graduate (Technician)

= n o
L year 6" year 107 year

Control operations

Distribution maintenance:

Technician

 Construction management

o Em,:a,m ooy
(C Grade)

Engineer

1% year 49 year 6" year

52012 The Tokyo Eletrc Povr Company,INC. AllRights Reserved

<Certification method>

@ The certification test is held once a year

@ Mastery of all the predetermined curricula

@ Prerequisite number of years of practical experience

@ The practice-related knowledge test and the practical
test will be performed according to the levels defined

by ranks.
ol

Certificates will be provided to successful examinees.

u

£2012 The Tokyo Electic Power Company, INC. Al Righs Resarved

Certification Test for B Grade of Distribution Maintenance

Certification Test for A Grade of Distribution Maintenance

New activities

Target level: Ability to execute regular on-site with

@ Confirmation of exploratory techniques| =
for failure sites during distribution line
power umage accidents
-

@ Confirmation of transformer relief
techniques based on sending a ‘low
voltage power generation vehicle” to the
power outage site

£2012 e Tokyo Elctc Power Company, INC. All ights Reseved H

Target level: Ability to process advanced applied approaches as well as
erceive and respond to abnormal circumstances, etc. with responsibilit;
to also provide guidance.
@ Confirmation of burden relief technique ... _——%—— -
for high voltage power outage location ~I
S

based on “industrial switch”

@ Confirmation of measurement
techniques for site of high voltage
underground cable failure based on
“underground line measurement
vehicle”

52012 The Tokyo Electric Povr Corpany,INC. AllRights Reserved

We are implementing activities toward the enforcement
of maintenance and succession of techniques and skills.

o Increase in opportunities to directly use
techniques and skills

o Enhanced desire to master techniques and skills

1. Establishment of Certified Skill S Grade
2. Establishment of professional technical teams

3. Holding of a company-wide skills competition

(©2012 The Tokyo Elcric Power Company, INC. All Rights Reserved

Establishment of S Grade

Manifestation of certified S Grade holders

Training of professional technical teams

The Operational Technique/Skills Certification System was revised.

19 year 4to 6" year 6710 10" year

(“Alevel capabl of esponsibly pursuing such duties as
proposal t inside and outside the compeny, technical
judgment, technicalsuccession, and human resources
development from the perspeciive of ensuring saety,
effciency improvement, and qualty improvement in

{__specific business.

canz e ne.

- Personnel with advanced techniques/skills will be certified
by the president as specific target human resources beyond A Grade -

Registaton No. 4936514
Registaton No, 4936613

Work clothes emblem S Grade uniform Business card

52012 The Tokyo Electrc Povr Comparny, INC. AllRights Reserved

+ Harsh conditions not likely to occur normally are developed intentionally.

+ The team members will repeat competitive training over prepared
issues.

- The team members will acquire problem-solving abiliies by addressing
the problems through practice, scientific analysis and thorough
discussion rather than instinct, experience, and courage.

£2012 The Tokyo Electic Power Company, INC. Al Righs Resarved




Training of Emergency operation teams

[Recovery operation] [ Emergency power transmission]

Source: Tokyo Electric Power Company

£2012 e Tokyo Elctc Power Compary, INC. All ights Reseved

4. Introduction of the General
Training Center

2

- (£2012 The Tokyo Electric Pover ne.

Layout of training facilities in the General Training Center

Land area: 270,000 m2

R

£2012 The Tokyo Electic Power Company, INC. Al Righs Resarved

Plan view of training facilities in the General Training Center

Training Facilities Interconnected

in Structure and Layout Close to Actual Sites

Training facilities in the General Training Center (1)

= “The departmental faciltes were
artanged in structure and layout

o Th d raining faciies e slightly discrepant from the actual condition due

d “simplicity in shucure for ste constraints.”

facilities are i in layout by integrafing the departmental

7 T
oo § {opograpic st and i of
o o ) )
ey el
j rqmsf::n-
TERETTN o g revCa
ey, |
i CompoerBaing - s -

ot e
1
Sourt s TEPC bt e st o s =
eyt y -t
P
canzme ~

facllmes into a structure and layout close to aclual sites by using topographic features.
and nature of this training center (Mogusa).

@ The training center can hold an interdepartmental cooperation training in preparation for
large-scale disasters and can simultaneously hold a technique and skills competition.

@ Also effective for education/iraining programs performed with several departments
interconnected.

Layout of nterdeparimentally connected faclies |

Oreheat [Dsttuion ststson
onin L
e Gt g

Tonsiomer

Steltover

Uity ol

<Hydroelectric power>

[ Min hydroelectric power station 1 [Horizontal water turbine (model)]

<Underground transmission> [ Cable joint box ]

Source: Tokyo Electric Power Company

rmm [Power distiouton]
[

Underground
power
transnission

©2012 The Tokyo Ekecirc Povr Compary,INC. Allights Reserved
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Training facilities in the General Training Center (2)

Training facilities in the General Training Center (3)

<Transmission> [ Transmission Tower (inside)]

[ Transmission Tower (outside)]

Source: Tokyo Electric Power Company

22012 Tre Tokyo Elcrc Poier Company, INC. Al Rights Resrved

<Substation> [GCB (inside)] [Compact type GIS (inside)]

[Protection relay] [Control panel]

Source: Tokyo Electric Power Company

e £2012 The Tokyo Elecirc Powsr Compary,INC. Allights Reserved

Namesame
Kadrinche
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