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Project Design Matrix
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Expert Dispatch Records (1/2)

Appendix 2

. FY 2011
Field Expert 31 4[5]6][7 9o J10[1[12[ 123
Team Leader/
. =] |
Power System Planning Masaharu YOGO q F
Distribution Planning / Toshiya MINEJIMA | ] . (=]

System Loss Reduction Masahiro MYOGA

Distribution Management / .
. i |
Maintenance management Kenichi KUWAHARA F ﬂ
Economic / Financial Teru MIYAZAKI =] ] m m
Analysis Takayuki SHIBATA
Power System Analysis Masaki KUROIWA I
(Software) Junichi OHISHI N . =
Capacity Building/ L # m #
Coordinator Keiichi FUJITANI F
. FY 2012
Field Expert 3|4][5]6]7 9J10[11]12] 1] 2] 3
Team Leader/
: | | =
Power System Planning Masaharu YOGO H q
Distribution Planning / Toshiya MINEJIMA ] ]

System Loss Reduction Masahiro MYOGA . =
D|s_tr|but|on Management / Kenichi KUWAHARA q q i m i
Maintenance management

Economic / Financial Teru MIYAZAKI m ]
Analysis Takayuki SHIBATA | m| m

Power System Analysis Masaki KUROIWA |

(Software) Junichi OHISHI = I
Capacity Building/ . * *
Coordinator Keiichi FUJITANI q B |
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Expert Dispatch Records (2/2)

Appendix 3

Field

Expert

Dispatched Period

Team Leader/
Power System Planning

Masaharu
YOGO

Apr. 3 - Apr. 16, 2011

Jul 19 - Aug. 5, 2011

Oct. 16 - Oct. 28, 2011

Jan. 30 - Feb. 11, 2012

May. 22 - Jan. 6, 2012

Aug. 15 - Aug. 31, 2012

Nov. 13 - Nov. 30, 2012

Jan. 6 - Jan. 19, 2013

Feb. 27 - May 5, 2013

Distribution Planning /
System Loss Reduction

Toshiya
MINEJIMA

Apr. 10 - Apr. 16, 2011

Jul 17 - Aug. 5, 2011

Oct. 13 - Oct. 28, 2011

Jan. 29 - Jan. 31,
Feb. 6 - Feb. 17, 2012

May. 22 - Jan. 6, 2012

Aug. 15 - Aug. 31, 2012

Masahiro
MYOGA

Nov. 13 - Nov. 30, 2012

Jan. 6 - Jan. 19, 2013

Feb. 27 - May 5, 2013

Distribution Management /
Maintenance management
method

Kenichi
KUWAHARA

Apr. 3- Apr. 16, 2011

Jul 19 - Aug. 3, 2011

Oct. 13 - Oct. 27, 2011

Feb.5 - Feb. 17, 2012

May. 22 - Jan. 6, 2012

Aug. 20 - Aug. 31, 2012

Nov. 18 - Dec. 5, 2012

Jan. 6 - Jan. 18, 2013

Feb. 18 - May 1, 2013

Economic / Financial
Analysis

Teru
MIYAZAKI

Apr. 3 - Apr. 16, 2011

Jul 19 - Aug. 5, 2011

Oct. 16 - Oct. 28, 2011

Feb.5 - Feb. 17, 2012

May. 22 - Jan. 2, 2012

Aug. 15 - Aug. 31, 2012

Takayuki
SHIBATA

Nov. 13 - Nov. 30, 2012

Jan. 6 - Jan. 19, 2013

Feb. 27 - May 5, 2013




Field Expert Dispatched Period

Kl'j"sg?\l/‘\'/ A Apr. 3 - Apr. 16, 2011

Jul 19 - Aug. 5, 2011

Oct. 16 - Oct. 28, 2011
Power System Analysis Jan. 29 - Feb. 10, 2012
(Software) Junichi May. 22 - Jan. 2, 2012
OHISHI Aug. 15 - Aug. 31, 2012

Dec. 4 - Dec. 21, 2012

Jan. 6 - Jan. 19, 2013

Feb. 27 - May 5, 2013

Apr. 3 - Apr. 16, 2011

Jul 17 - Aug. 1, 2011

Oct. 13 - Oct. 28, 2011

Capacit Keiichi Jan. 29 - Feb. 9, 2012
Building/goori:/iinator FUJITANI May. 22 - Jan. 2, 2012

Aug. 20 - Aug. 31, 2012

Dec. 3 - Dec. 21, 2012

Jan. 8 - Jan. 19, 2013

Feb. 26 - May 5, 2013
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The trainees’ lists of counterpart training in Japan

Appendix 4

FY Period Name of Participants Designation Office address Organization
MONTANO Virgilio Labuguen General Manager Office of the General Manager ISELCO |
GAMBOA Enrique Yumang Manager Technical Operation Department PELCO Il
MALENIZA Carmille Sabio Section Head Technical Planning Section-Corporate | g\ geco ||
Planning Department
2012/3/6 |  OLEA Alfred Dela Cruz Section Head System Loss Reduction & Special | \gpeco 1y
Equipment-Technical Services Department
- HERNANDEZ Jane Gabionza Division Chief Planning, Monitoring and Evaluation- | gpecg |
2011 Technical Services Department
2012/3/16| FORSUELO Richard Abroso Section Head | 1anning Design & Evaluation-Engineering| | pypcq
Services Division
DE VEAS Claro Gutierrez Principal Engineer Engineering D?pa”m.ef“: Technical NEA
Operations Division
I - . Engineering Department, Technical
CORTES Antonio Dizon Principal Engineer - L NEA
Operations Division
DAVID Bonifacio Tolentino Senior Engineer Engineering D?pa’tm.ef“: Technical NEA
Operations Division
. ) . . Engineering Department, Technical
EVALE Exequiel Jr Tidalgo Senior Engineer - L NEA
Operations Division
BALINGUE Abraham Corpuz Area Engineer Technical Services Department ISELCO |
DEL FIN Marvin Alimurung Section Head Technical Cooperation Department PELCO Il
MACALALAG Jan Michael Division Chief Technical Services Department FLECO
Lagradilla
. . ) Engineering Department, Line Operation
2012/9/24| NAPAY Joanaiyn Candilosas Section Head Division CASURECO Il
- FORTES Roberto Fortes General Manager Office of the General Manager SORECO |
2012/10/5 VILLAREAL Ferdinand Acting Director Engineering De.partmlept., Technical NEA
Purugganan Operations Division
SILVANO Ernesto Jr. Oledan Principal Engineer Engineering De.partm.ent., Technical NEA
Operations Division
. . . Engineering Department, Technical
VELGADO Enrico Golla Senior Engineer : L NEA
Operations Division
FAJARDO Manolito Santiago Senior Officer Electric Cooperative Aqd .'t D_e partm .e.”t' NEA
Accelerated Total Electrification Division
Institutional Development Department,
GALARPE Arnel Pascubillo Officer in Charge Consumer Development Protection NEA

Division
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Equipment Administration for the Survey

Appendix 5

Date of Registration . I Unit Price "
(Day-Month-Year) Name of Equipment Specification QTY (US$, PHP) User Condition
SynerGEE Electric NEA, ISELCO I, PELCO
Core Load Flow . Il, FLECO, CASURECO I,
08-Feb-12 Module and SynerGEE Version 3.8 8 US$110,000 CASURECO IV, SORECO Transfer
Middlelink Electric I, LEYCO Il
Procurement | NEA, ISELCO I, PELCO
Clamp by JICA Il, FLECO, CASURECO I,
08-Feb-12 on Power Hitester HIOKI 3169-21 14 | philippines |CASURECO Iv, SORECO| ansfer
office I, LEYCO Il
Amorphous Procurement
31-Oct-12 Distribution 10kVA 6 b'y'ch':A ISELCO |, PELCO I, Transfer
Philippines FLECO
Transformer ;
office
Amorphous Procurement
31-Oct-12 Distribution 15kVA 6 b_y_JIC_IA ISELCO |, PELCO I, Transfer
Philippines FLECO
Transformer ;
office
Amorphous Procurement
31-Oct-12 Distribution 25kVA 6 bY.JK.:A ISELCO |, PELCO I, Transfer
Philippines FLECO
Transformer ;
office
Amorphous Procurement
31-Oct-12 Distribution 37.5kVA 6 b_y_JIC_:A ISELCO |, PELCO I, Transfer
Philippines FLECO
Transformer ;
office
Amorphous Procurement
31-Oct-12 Distribution 50kVA 3 bY.JK.:A ISELCO |, PELCO I, Transfer
Philippines FLECO
Transformer

office
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Minutes of Meetings
(1% mission to 9™ mission)



(1°* Mission)






(2nd Mission)

Minutes of Meetings of
the 2™ Mission on
The Project on System Loss Reduction for Phitippine Electric Cooperatives (EC’s})
between
National Electrification Administration
and the
JICA Technical Assistance Team

The JICA Technical Assistance Team {hereafier referred to as “the TA Team”} conducted the 29
Mission for The Project on Systein Loss Reduction for Philippine Eleclric Cooperatives<£EC"s)

(hereafier referred to as “the Projeet™) from July 17" 2017 to August 5 2011,

During this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Electrification Administration (hereafter relerred to as “N EA™)

and ihe TA Team. The main items that were discussed and confirmed are summarized below.

Juint Coordination Committee Meeting (JCC)
Date: July 28th, 201

Time: 9:30 = [1:0

Venne! NEA Meeling room

Attendee: Altendee List (Appendix-|)

The TA Team reported the outline of Current Situation of this Project to NEA and explained the
contents based en the supplemental materials { Appendin-2). NEA and The TA Team exchanged
upinions of both sides based on the supplemental malerials and agreed on the ways of the
Projeet proposed by the TA Team. Main topies discussed are as follows.

¥ Schedule of the TA

v Proposal of the pilot project

¥ Needs for inslaliation ol software to (s

1™ Work Shop on “The Project on System Loss Reduction for Philippine Electric
Cooperatives (ECs)

Date: July 20th, 2011

Time: 8:50 — 16:00

Venue: Dusit Thani Manila Hatel, 2™ floor Boardroom 2

Autendee: Allendee List (Appendix-3)

The TA Team made following presentation.




Outline of Current Siwation ol this Project
Distribution Management method in Japan

Technical Loss Reduction using Amorphous Core transformer

S N % %

Distribution Planning in Japan
The NEA made follewing presentation.

¥ Distribution Planning and management method and Current Situation of System Loss

Reduction in Philippines
The seven ECs made following presentation.

¥ Gaod practices for system loss reduction Outline of Current Situation of this Project

Pilot Site for Project on System Loss Reduction

The TA Team proposed the pilot sites 10 be CASURECO 11 or CASURECO 1V according to
their current status of loss ratios, However, alier evaluation of the selected ECs and obseryation
on the presentation of CASURECO 11 in 1" Wackshop at Dusit Thani Hotel, instead of
CASURECO I ather ECs, such as FLECO. ISELCO | or PELCO Il seemed suitable for pilot
sites from the viewpoints of their data arrangement and (he management situalions.

The NEA and the TA team agreed on the candidate sites and agreed to cooperate on the pilot site

survey.

Counterpart Training in JAPAN

Ihe TA Team proposed the rescheduling counterpart training in JAPAN from the former
November, 2011 to March, 2012. The NEA agreed on the proposal,

The sehedule of next mission

he sehedule of next mission (from October 18" (o October 28™) referred 1o the
documents attached hereto (Appendix 4) was confirmed by buth the counterparts of NEA
and the TA Team.

August 4. 2011
Manila, Philippines




R B

M. Masgharu YOGO

Tean | eader

JICATA Team

EDGARD R PIAMONTE

Deputy Administrator lor Electric
Distribution Utilities Services
National Eleetrification Administration




(3rd Mission)

Minutes of Meetings of
the 3™ Mission on
The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
between
National Electrification Administration
and the
JICA Technical Assistance Team

The JICA Technical Assistance Team (hereafier referred to as “the TA Team™) conducted the 3%
Mission for The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
(hereafter referred to as “the Project”) from October 13, 2011 to October 28", 2011.

During this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Electrification Administration (hereafter referred to as “NEA™)

and the TA Team. The main items that were discussed and confirmed are summarized below.

Assignment of the representative persons of the Joint Coordination Committee
meeting (JCC)

The TA Team requested NEA to assign the representative persons of the joint coordination
committee meeting from relevant authorities by the time of 4" mission (February 7) and NEA
agreed on the cooperation and the agenda of JCC referred to the documents attached hereto
(Appendix 1) was confirmed by both the counterparts of NEA and the TA Team.

Assignment of the representative persons of the work shop (WS)

The TA Team requested NEA 1o assign the representative 2 or 3 persons include engineer of the
work shop from selected seven (7) ECs by the time of 4" mission(February 8 ) and NEA agreed
on the cooperation and the agenda of JCC referred to the documents attached hereto (Appendix
2) was confirmed by both the counterparts of NEA and the TA Team.

Pilot Site for Project on System Loss Reduction

The TA Team proposed the pilot sites to be ISELCO [ and PELCO 1I from the viewpoints of
their data arrangement and the management situations.

The TA Team will continue the study of upgrading of medium voltage.

The NEA and the TA team agreed on the candidate sites and agreed to cooperate on the pilot site

survey.



Counterpart Training in JAPAN

The TA Team proposed the schedule of counterpart training in JAPAN (from March 5™ to
March 17™). The NEA agreed on the proposal and the schedule referred to the documents

attached hereto (Appendix 3) was confirmed by both the counterparts of NEA and the TA
Team.,

Assignment of the representative persens of Counterpart Training in JAPAN

The TA Team requested NEA to assign the representative one person from selected seven (7)
ECs and more three persons (Total ten persen), and submit the list to JICA Philippines Office.
NEA agreed on the cooperation.

The schedule of next mission

The schedule of next mission (from January 29" to Februar 17"} referred to the
y

documents attached hereto (Appendix 4) was confirmed by both the counterparts of NEA
and the TA Team.

October 27, 2011
Manila, Philippines

a3

.
e L] PP
Y
Mr. Masaharu YOGO EDGARDO R. PIAMONTE
Team Leader Deputy Administrator for

Electric Distribution Utilities Services
JICA TA Team National Electrification Administration



(4th Mission)

Minutes of Meetings of
the 4" Mission on
The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
between
National Electrification Administration
and the
JICA Technical Assistance Team

The JICA Technical Assistance Team (hereafter referred to as “the TA Team™) conducted the 4"
Mission for The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
(hereafier referred to as “the Project™) from January 29", 2012 to February 17", 2012.

During this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Electrification Administration (hereafier referred to as “NEA™)

and the TA Team. The main items that were discussed and confirmed are summarized below.

Joint Coordination Committee Meeting (JCC)

Date: February 7", 2012

Time: 10:00 - 11:10

Venue: NEA 6F Meeting room
Attendee: Attendee List (Appendix-1)

The TA Team reported the overall progress and activities carried out of this Project to NEA and
explained the outline of the Draft Contents of System Loss Reduction Manual (Appendix-2).
NEA and The TA Team exchanged opinions of both sides based on the supplemental materials
and agreed on the Draft Contents of System Loss Reduction Manual and next year schedule
proposed by the TA Team. Main topics discussed are as follows.

¥ Draft Contents of System Loss Reduction Manual
¥ Upgrading the distribution line voltage

v Next fiscal year schedule of the TA

v Modeling of EC distribution line



2" Work Shop on “The Project on System Loss Reduction for Philippine Electric
Cooperatives (EC’s)

Date: February 8", 2011

Time: 9:30 — 16:00

Venue: Dusit Thani Manila Hotel, 2™ floor Boardroom 2
Attendee: Aftendee List (Appendix-3)

The TA Team made following presentation.

v Overall progress and activities carried out of this Project and the outline of the Draft
Contents of System Loss Reduction Manual

v" Methods for evaluating system loss reduction using SynerGEE

¥" Economical evaluating for system loss reduction project

v Effecis for introduction of AMDT
v

Useful information of Loss reduction in Slum area in Brazil
The Philec made the following presentation.
v" Current situation of utilization of AMDT in Philippine
The seven ECs made the following presentation.

¥ Good practices for system loss reduction

Pilot Site for Project on System Loss Reduction

The TA Team proposed the pilot sites to be ISELCO T and PELCO I from the viewpoints of
their data arrangement and the management situations.

The TA Team will continue the study of upgrading of medium voltage.

The NEA and the TA team agreed on the candidate sites and agreed to cooperate on the pilot site
SUrvey.

The contents of System Loss Reduction Manaal

The TA Team explained the contents of System Loss Reduction Manual, The NEA and the TA
team agreed on the contents referred to the documents attached hereto. (Appendix 2)



The schedule of next mission

The schedule of next mission (from May 22™ to June 6%) referred to the documents

attached hereto (Appendix 4) was confirmed by both the counterparts of NEA and the TA
Team.

The schedule of next year

The schedule of next year referred to the documents attached hereto (Appendix 5) was
confirmed by both the counterparts of NEA and the TA Team.

February 10, 2012
Manila, Philippines

L

AL

VR
Mr. Masaharu YOGO EDGARD R. PIAMONTE
Team Leader Deputy Administrator for Electric
Distribution Utilities Services
JICA TA Team National Electrification Administration



(5th Mission)

Minutes of Meetings of
the 5" Mission on
The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
between
National Electrification Administration
and the
JICA Technical Assistance Team

The JICA Technical Assistance Team (hereafter referred to as “the TA Team™) conducted the 5"
Mission for The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
(hereafter referred to as “the Project™) from May 22", 2012 to June 6™, 2012.

During this mission, discussions and confirmation were conducted in a fricndly and cordial
atmosphere between National Electrification Administration (hereafter referred to as “NEA™)

and the TA Team. The main items that were discussed and confirmed are summarized below.

3" Work Shop on “The Project on System Loss Reduction for Philippine Electric
Cooperatives (EC’s)”

Date: May 31%, 2012

Time: 9:30 — 16:30

Venue: Dusit Thani Manila Hotel, 2*¢ floor Boardroom 2
Attendee: Attendee List (Appendix-1)

The TA Team made following presentation.

V' Overall progress and activities carricd out of this Project
¥ Sample Analysis of Medium Voltage Line Loss Reduction Measures and Proposed on
appropriate mechanism to transfer loss reduction method to all ECs

The NEA made the following presentation.

¥v' System loss reduction using SynerGEE
The BENECO made the following presentation.

v" Experience of upgrading distribution voltages
The seven ECs made the following presentation.

v' Activities for system loss reduction using software



Pilot Site Project for System Loss Reduction by installing AMDT

The TA Team proposed the pilot site for System Loss Reduction by installing AMDT to be
ISELCO I, PELCO I and FLECO from the viewpoints of their data arrangement and the

management situations.

The NEA and the TA team agreed on the candidate sites and agreed to cooperate on the pilot site

survey.

The schedule of next mission

The schedule of next mission (from August 15" to September 5™) referred to the

documents attached hereto (Appendix 2) was confirmed by both the counterparts of NEA
and the TA Team.

Counterpart Training in JAPAN

The TA Team proposed the schedule of counterpart training in JAPAN (from September 24
to October 6“‘). The NEA agreed on the proposal and the schedule referred to the documents
attached hereto (Appendix 3) was confirmed by both the counterparts of NEA and the TA
Team.

Assignment of the representative persons of Counterpart Training in JAPAN

The TA Team requested NEA to assign the representative one person from selected seven (7)
ECs and more three persons (Total ten person), and submit the list to JICA Philippines Office.
NEA agreed on the cooperation,

June 5, 2012
Manila, Philippines



(e 2 Bo%

Mr. Masaharu YOGO

Team Leader

JICA TA Team

77 T 7
EDGARD R. PIAMONTE

Deputy Administrator for Electric
Distribution Utilities Services

National Electrification Administration



(6th Mission)

Minutes of Meetings of
the 6™ Mission on
The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
between
National Electrification Administration
and the
JICA Technical Assistance Team

The JICA Technical Assistance Team (hereafter referred to as “the TA Team’) conducted the 6™
Mission for The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
(hereafter referred to as “the Project”™) from August 15%, 2012 to August 31%, 2012.

During this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Electrification Administration (hereafter referred to as “NEA”)

and the TA Team. The main items that were discussed and confirmed are summarized below.

The confirmation of System Loss Reduction Manual

The TA Team explained the System Loss Reduction Manual (Draft) (hereafter referred to as “the
Manual”). The TA Team requested NEA to write the “Foreword” and *“Chapter 8. NEA agreed
on taking charge of writing of the “Foreword” and “Chapter 8”.The TA Team requested NEA 1o
check the Manual and distribute the Manual to selected ECs and submit the comments of
Manual include selected ECs comments by 24th of September. NEA agreed on the submission
of the comments of the Manual. The latest Manual is attached hereto. (Appendix 1)

Pilot Site Project for System Loss Reduction by installing AMDT

The TA Team explained the pilot site for System Loss Reduction by installing AMDT to be
ISELCO I, PELCO IT and FLECO. The NEA agreed to cooperate on the pilot site survey.

Assignment of the representative persons of the Joint Coordination Committee
meeting (hereafter referred to as “JCC?)

The TA Team requested NEA to assign the representative persons of the joint coordination
committee meeting from relevant authorities by the time of 7™ mission (27" of November) and
NEA agreed on the cooperation and the agenda of JCC referred to the documents attached
hereto (Appendix 2) was confirmed by both the counterparts of NEA and the TA Team.

1



Assignment of the representative persons of the work shop (hereafter referred to as
“WS”)

The TA Team requested NEA to assign the representative 2 or 3 persons include engineer of the
work shop from selected seven (7) ECs by the time of 7" mission (28" of November) and NEA
agreed on the cooperation and the agenda of WS referred to the documents attached hereto
(Appendix 3) was confirmed by both the counterparts of NEA and the TA Team.

The schedule of next mission

The schedule of next mission (from November 13™ to December 21" referred to the

documents attached hereto (Appendix 4) was confirmed by both the counterparts of NEA
and the TA Team.

August 30,2012
Manila, Philippines

ot % D Lo

Mr. Masaharu YOGO EDGARD R. PIAMONTE

Team Leader Deputy Administrator for Electric
Distribution Utilities Services

JICA TA Team National Electrification Administration



(7th Mission)

Minutes of Meetings of
The 7" Mission on
The Project on System Loss Reduction for Philippine Efectric Cooperatives (EC's)
hetween
The National Electrification Administration
and
The JICA Technical Assistance Team

The JICA Technical Assistance Team (hereafter referred to as the “TA Team™) conducted the
first half of 7% Mission for The Project on System Loss Reduction for Philippine Electric
Cooperatives (ECs) (hereafier referred to as “the Project”) from November 13" 2012 to
November 27", 2012,

During this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Flectrification Administration (hereafier referred to as “NEA™)

and the TA Team. The main items that were discussed and confirmed are summarized below.

Joint Coordination Committee Meeting (JCO)

Date: November 27, 2012

Time: 10:15—11:40

Venue: NEA 6F Meeting room
Attendee: Attendes List (Appendix-1)

The TA Team reported the overall progress and activitics carried out of this Project to NEA and
explained the outline of the Draft System Loss Reduction Manual (Appendix-2). NEA and the
TA Team commented and exchanged opinions based on the supplemental materials and agreed
on the Draft System Loss Reduction Manual and the next mission schedule proposed by the TA
Team, Main topics discussed are as follows. -

" Draft System Loss Reduction Manual
v" Upgrading the distribution line voltage
v AMDT pilot project

The confirmation of Draft System Loss Reduction Manual

The TA Team explained the outline of the Draft System Loss Reduction Manual (hereafier
referred to as “the Manual™). The TA Team requested NEA to write the “Foreword”. NEA
agreed on taking charge of writing of the “Foreword”. The Preface, which is written by
conductor of this mission, is requested by JICA. The TA Team requested NEA to check the
Manual and distribute the Manual to selected ECs and submit the comiments on the Manoal by
the 19" of December, NEA agreed on the submission of the comments of the Manual. The latest
Manual is attached hereto. (Appendix-2) The manual will be finalized in early January 2013,
The finalized Manual will be explained in the workshop (hereafier referred to as “WS™).
l



The recommendation of Voltage Upgrading

The TA Team explained the concept and construction procedure of voliage upgrading from
13.2kV to 23kV. NEA will inform the TA Team’s recommendations about the voltage upgrading
to the selected ECs and to ask them to give their comments in advance prior to the WS, which
would be held next January 2013. NEA mentioned other candidate sites that can be considered
to have a 23kV distribution system project introduced. The result of study of actual candidate
sites will be reflected in the completion report of this project,

Pilot Site Project for AMDT installation

The TA Team explained that the pilot site for AMDT installation will be ISELCO I, PELCO II
and FLECO. The NEA agreed to cooperate on the additional pilot site survey, if necessary.

Assignment of the representative persons of the WS

The TA Team requested NEA to invite 6 or 7 representatives, to include engineers, from selected
seven (7) ECs on the $th mission (16th of January). NEA agreed on the agenda of the WS
referred to the documents attached hereto (Appendix 3) as confirmed by the NEA/TA Team.

The schedule of next mission

The schedule of next mission (from January 6th to January 19th) referred to the documenis
attached hereto (Appendix 4) was also confirmed by the NEA/TA Team.

Other items

NEA proposed to provide a meeting room at NEA for the WS, which wiil be held an January 16,
2013. The Foreword of the manual was provided by NEA.

November 29, 2012
Manila, Philippines

- IR N

Mr. Masaharu YOGO EDGARDO R.PIAMONTE

Team Leader Deputy Administrator for Electric
Distribution Utilities Services
HCA TA Team National Electrification Administratirn
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(8th Mission)

Minutes of Meetings of
The 8" Mission on
The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
between
The National Electrification Administration
o oy N
The JICA Technicai Assistance Team

The JICA Technical Assistance Team {hereafier referred to as the “TA Team™) conducted the 8"
Mission for The Project on System Loss Reduction for Philippine Electric Cooperatives (EC’s)
(hereafter referred to as “the Project”) from January 6", 2013 to January 19%, 2013

Duaring this mission, discussions and confirmation were conducted in a friendly and cordial
atmosphere between National Electrification Administration (hereafier referred to as “NEA™)
and the TA Team. The main items that were discussed and confirmed are summarized below.

The confirmation of System Loss Reduction Manual

The TA Team submitted the sample of System Loss Reduction Manual (heveafter
referred to as “the Manual”). NEA received the Manual and the manual have been
finalized. The latest Manual is attached hereto, (Appendix-1) The three hundred
copies of the Manual will be distributed in the 4th workshop (hereafter veferred to
as “WS”),

The necessary assistance for work shop on 28th of February
The TA Team requested NEA the necessary assistance for work shop. NEA agreed
on providing the necessary assistance far work shop. (Appendix 2)

Assignment of the representative persons of the WS

The TA Team requested NEA to invite 2 representatives of the work shop from all
ECs. NEA agreed on the cooperation and the agenda of WS referred to the
documents attached hereto (Appendix 3) was confirmed by both the
counterparts of NEA and the TA Team. '



The recommendation of System Voltage Upgrading

The TA Team recommended the sysiem voltage upgrading from 13.2kV to 23kV.
NEA agreed the concept of system voltage upgrading and will promote the system
voltage upgrading in all ECs area, NEA wishes the grant or the soft loan by JICA as

the international aid.

The recommendation of establishment of material center

The TA Team proposed the establishment of material center. NEA operated 9
material center in Philippine. However, all material centers were abolished in
1990*. NEA can not force the establishment of regional material center on ECs
because of the respect for EC’s autonomy. Therefore NEA recommended that the TA
Team should discuss the proposal with ECs,

The schedule of next mission
The schedule of next mission (from February 18th to March 5th) veferred to the
documents attached hereto (Appendix 4) was also confirmed by the NEA/TA Team.

January 18, 2013
Manila, Philippines

fh 14, ke e

Mr. Masaharu YOGO EDGARDO R. PIAMONTE

Team Leader Deputy Administrator for Electric
Distribution Utilities Services

JICA TA Team National Electrification Administration



(9th Mission)

The recommendation of System Voltage Upgrading

The TA Team recommended the system voltage upgrading from 13.2kV to 23kV,
NEA agreed the concept of system voltage upgrading and will promote the system
voltage upgrading in all ECs area. NEA wishes the grant or the scft loan by JICA as

the international aid.

The recommendation of establishment of material center .

The TA Team proposed the establishment of material center. NEA operated 9
material center in Philippine. However, all material centers were abolished in
1990*. NEA can not force the establishment of regional material center on ECs
because of the respect for EC's autonomy. Therefore NEA recommended that the TA
Team should discuss the propesal with ECs.

The schedule of next mission
The schedule of next mission (from February 18th to March 5th) referred to the
documents attached hereto (Appendix 4) was also confirmed by the NEA/TA Team.

January 18, 2013
Manila, Philippines

A __i - ; |
PRFE Tvd, Db ut
, &
Mr. Masahara YOGO EDGARDO R. PIAMONTE

Team Leader Dreputy Administrator for Electric
Distribution Utilities Services
JICA TA Team National Electrification Administration



The recommendation of System Voltage Upgrading

The TA Team recommended the sysiem voltage upgrading from 13.2kV to 23kV.
NEA agreed the concept of system voltage upgrading and will promote the system
voltage upgrading in all ECs area, NEA wishes the grant or the soft loan by JICA as

the international aid.

The recommendation of establishment of material center

The TA Team proposed the establishment of material center. NEA operated 9
material center in Philippine. However, all material centers were abolished in
1990, NEA can not force the establishment of regional material center on ECs
because of the respect for EC's autonomy. Therefore NEA recommended that the TA
Team should discuss the proposal with ECs,

The schedule of next mission
The schedule of next mission {from February 18th to March 5th) veferred to the
documents attached hereto (Appendix 4) was also confirmed by the NEA/TA Team.

January 18, 2013
Manila, Philippines
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Mr. Masahara YOGO EDGARDO R. PIAMONTE

Team Leader Deputy Administrator for Electric
Distribution Utilities Services

JICA TA Team National Electrification Administration
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Presentation Materials of 1st Workshop
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1. Current Situation of Japanese Distribution Facilities

.-A?«f/
fmm.:nu.u
.n

1. Current Situation of Japanese Dlstrlhunon Facilities
f

O Companson of Transoussion aod Distribution Loss (R:sultsm fiscal Fﬂl 2008 )

Lol R ) Wl

T || s a7
( Transmission Loss | | % 23] a1
132

{ Disteibution Luss ) | % 28]

ORPEREIIPIEINEE el i didiiddidd

O Distribution |pas | Fram 1994 Ta 2008 )

s | DY

Loss factor (%)

0 Dmnbuhcn Lune i
Ly
W L o
v Liw 3
Transforme: Lt
T w
Pais pale
Sibetatin | po
HV=Line per .
VoLine 900 |, e,
ey | vink
TR capacity =
wvaraga || MVAZunit
Tondlerme! | univals |
» Saace Electns pows: stottiteal ot Uy Federatin of Elevane Pn-(m
Meralco Case
1058
Good i
Performance EC
ECs have single digit systen loss
Increasing Irom 19 in 2008
™
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(2) Measurements of Distribution Loss Reduction
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(2) Measurements of Distribution Loss Reduction
&) Benefits for Improving Power Factor
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(2) Measurements of Distribution Loss Reduction
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{2) Measurements of Distribution Loss Reduction
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(2) Measurements of Distribution Loss Reduction
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(2) Measurements of Distribution Loss Reduction
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Mimal fire h w

| () Basic poticy is the general methiod of distribution construction
|

(Examyple. Safety . Econumy . Electnic supply 1eliability )

]
[[ ) Manual iz determined to show the detail mle |

ey l,u.mm dcseribe tmerprctation and spectal mstruction
Exampl oint, caution and

pirement for ihe work

|« All the measnrements of distribution constnichan or mamnienanca 15|
deseribed m (liese Basic policy, Miuval and Gdelne.
« Thistribution design for conneetion and eriterin of the equipments
| shiall conduet accordmy to Hiese rules

secion can be energzed by auollier

O Japanese distbution feeders are connected each other as loop or
meshes system And distribution ling are divided by nitomane
swalch on the poles

= Feeder is divided into sections by automatic switches , and each

(1) Outline of Distribution Line

[eeders,

So that section can supply power in case of power nterruphion

* Disputehier cun shoi

tor I & V m éach
SW ity [he feader aud mumpulale
(ON / OFF) SW limu céutrol cenler

[0 Measurewents of plumg [

{2) Planning for strengthening of HV Line
OHV Lue
Poves

Tindex for HV Line m;
Plaat |} +Substation laad factor [%]
i  Allowable feeder curreat m

WW: 5tu¢ [‘] +HV Customes densad [AT
facnon [
:myh\un..gt}..- PZarg Rump——"

e | 2 Suenathening of HV-Line
A Ot derm [A] 1) Feedes sectivn swilchay  LoW Soet
/ k ! {(10ad allac atian to other sechan)

= 2 Conducror size upgrade =

Lt type mad (3 New Feeder inctallation lel ot
o oy capunizy [ New Substation

Trarmmssiom

irengliening ol HV Lme obiall

consider buth
+ Cost and wernl
* Future demand foreenst
Al the resull of {he mwost
_ shall be adopted.

OLV Line
Power 1 1{
Fum |1} Trasmission

i »
smuu;ﬂ
(u-ah\olusehu/

o

3¢ a0 wrvre wie

T Vesmsstiuey demrmd [A] | |

o] of planning for

(load alioc

(2) Planning for strengthening of LV Line

Lindex tor LV-Line management |
+ Pole Transfomer load facror [%]

= Allawahle current af service wire [A]
+ L¥~customer demand [A]

» Conducios type and its capacity [A]

Dumilatin
{Low Voliage Lise ) .QTSLENMIIIJLL\‘_LII.I
LV Lie size upgrade  Low cost

2:Pole Transformer szewp |
8 New Transfiuses mstallation -

10 other TR) High =sat

these elements.

th LV-line shall considay

K teparmer comaiy i o1 pmak husd

(a) Base Joad current  1=02 % (X, )9 [A]
(b) LV-wire size selection © Consider in 10 years
() Tomsfonmer size selection . Considet in 18 yews

(3) HV-Line Installation Method

O Case: 1.
O

TB8YEY)

Hank capacury 7 J0MVA

Load facuor. + S0M—21%

O Plannmg Method

[Fet]

A new connecnan

#A OFF JS0A =

| Lesd factos - 90%

Flauzmg conteats “Meammes coalets
11- Chose the most
~Substanan load factar ~Feeder sechion mnrhuw o ital wuetiod ‘
“Feader cumen limit Wit size wpgrade
“Voltage Drop bt ~New Fecder astlltion Egn.eégﬁgﬂ
“New S5 development et tulurs demend

(3) HV-Line Installation Method

O Casell) 50A new connection

Gy s
(&)

[AERY /RRY]

Bask capacity VA
Lead faceos © 90% p protes
O Plannumg Method o —

e B D

L Chiose the most
“Subsianon lead factor | | T3ec cconomical method |

~Voltage Drop limit

~
SW load current

“New S5 development elr | 2 Maih SVY closed

A
(e ¢

O Planming Method

(4) LV-Line Installation Method

Ex) Planning for LV-new ctistamer Fx ) New Transformer building

A = S
) seeres (i) ‘ i ) ) )

gl

ferband]® Ml
o

=

N i B )

[ Paning comen | [ Measuies conrei

]
[FTraaatommes cad fior | [“Wie sze uparade [ Ehese Bie et

ctonomscal meftiod

- Nl SW opeped




© Power Distribution Geographical Information System

( Characteristic )
|~ When operator chick the symbol ou ihe Screen . Distribution facalitres.
information can be shown
- Thds prsaible farcherks polecpithise 4 dile aF Asmibetis He

(Lm(hd Eflect for Distribution work )
o nieed fo visit site ({ get informabion without site visit )
‘Ia tieed 1o design the mstallahion drawing (easy design ind modified
by GIS system )

“Efficient management (easy ardening work , approving work by online ) |

(5) Distribution facllitles management method
© Failities data buse ( Ouilme )

Oate santer natwork.
s ns

date oo DB

! Oy work usd Wonkin site

4! After completion of work. update
plansing date on DB

Ipdate distnbution facilitics DR

0

i

Q Work site

Ipdate latest GIS date & DAS system

(5) Distribution facilities management method
Q Distribution facilities data base network { Outlue )
i

Data canter

Grope Companies
NW share information

(5) Distribution facilities management method

E
Preliminary Result of analysis

O Drsanibunion facilimes datn base irem ( exearpts ) Easiness
Nem Detail of ftem Na Concrete measures Eftectivenass | Potential {Inel. cost)
Polg | SRt ssenal eagth, e of mamal e wad construction: st of Loud atlocation
Hy-wire r:;ﬂ es 2t T g D] guemieesr o o) 2 g 2
LV-wire | ype distance, yeas of s i it of wvpech @ Tmprove unhalanced rmrment A A A
Bareioe sl ?ﬂ;ﬂ::f:x:ﬁf:;ﬂn?tmcmum encloved fuse ” ff(
T ey 3| Improvinp Power Factor 2] & ]
phase, ran
Switch ::puln fype. switch position. vens of manufscrure and conmmetion, resul @ HV hne size upgrade Q o (o] )
prction
Arroster | commectins phas. vo wockon. sprotion Shorten LV lme= |
Booster | L ves of it adih b of L { Spbt load i asodbes tramsfermer ) ] o o ,\m
Sugrpction epi liicey Tntroduction Low load
EMThing | operate of Aetermunation, seanle af mspechion 8 s e =] e} (€]
Today's Agenda
Japanese Experience . =
B g2 B Upgrading System Voltage brings plenty of advantages
Upgrading Distribution Voltage « Loss Reduction
in 1960s * Voltage Management
+ Enhancement of Supplying Power
« Others
Toshiya MINEJIMA / TEPCO
—‘v‘"
29 July, 2011 Experience of Japanese Power Utilities W
would be introduced and shared
T s s e gy o -

A2 T O, . D e e T el B W |

TEPCQ's Service Area

TEPGO A0 dopan TEPCO's share
Peak Demand se3aw 18240% %
Sue 289TWh B89TWh 3%

TR 13 e e e R wn |

TEPCO's Distribution Network [OH]

Sub Station.  ——= r —— 6kv Line
J’!
66k Cable
GV IRS
6k Feeding
Cable

B " Big Customer
-~ 200V h. Line supplied by 6kv
NI 100700V Line
Gkv DY Huusechled

.~ supplied by LV

o Service Hne

e il ey ]

e e

Muiti-Divided, Multi-Connected Network

Disiribution S5
20MVA % ABand

Our Features

We have established
+ High Reliability
SAIDI=2minutes/customer/yvear
SAIFT=0.05times/customer/vear

+ Low Network Losses
less than 5% - T&D
as Jow as 2.2% : Distribution Sector

- Efficient Workforce Management

T e s e T T s e o o, e . | ]

TEPCO's Distribution Network Losses

MV Network of Japanese Utilities

Lo Fstumanon from Desribaition System
boust GTW (lovs yate 2 395}

U i e b —
1] e S — S —

After 2nd World War
Destructed facilities were rehabilitated
with 3kV system voltage as before

—~—

Jap Post-war E: ic Miracle
(early 1950s — 1973)
GDP had grown up so fast
Furthermore the demand for electricity
incredible fast

T o e e e T

Japanese GDP and TEPCO's Demand

P e

L eSS — T e |




Needs for Upgrading System Voltage

3kV was poor for MV system voltage

- Congested Feeders

- High Costs due to many feeding cables
- Losses from low system voltage

- Poar Voltage Management

—

Upgrading MV system voltage (3kV to 6kV)
had been planned

T S ki A o =1
w e S S ]

Roles of Each Sector

Regulator (MITI)

Estabish rules & regulations
\_ @™ uparading husiness (1959)

/ \
Utilities J MV Customers

Plan and condixct
upgrading voltange -/

Cooperate for uilites m
aumage when pgrde

B o i v St e e e o T s (3]

Rules for Upgrading Biz

- Upgrade the whole 3kV Network
to 6kV within 15years

(TEPCO's distribution feeders : 5,020
peak demand : 4.8G1)
2s of when upgrading started

S T o e P i W i rees |31

Rules for Upgrading Biz
- Upgrade the whole 3kV Network

Chronology of TEPCO's Activities

Concept of Upgrading System Voltage

0]

- 1957  Pre-Upgradin Electricity is essential to daily life of people and
to 6kV within 15years PR economical activities of modernized society
1959 Main Upgrading Business Start
I - Outage time needed for upgrading should be minimized
- Electric Switchboard Equipments 134 (nlinectiinished . =
c o ——g——
<Cubicles> of MV Customers 1981  Wholly Finished - -
3 Distributicn facilitias wera upgraded to ekVeclass Y
should be modified or renewed inadvance - LBS, Cables, Tnsulators et al
by Utilities’ payment Distribution Transformers were replaced
by 3kv/ekV Dual Primary Voltage DTs )
Timin i e e T s T v e e — ok b e e |
1*t : Replacement of DTs & CUBs 2 ; Replacement of Equipments
w | i v ¥ i
(g8 =
P o - " o
g e
i S |
! 1 \ y closss
A B dowe , \ — .
Yo \ T [ T oy Fwen s By ,%‘ )
B iy ol g g T T T i
F o scim kv

... Dol nami o e T e T

e T 3 |

3 ; Installation of 6kV Feeding Cables

N R (|
= o - 7 7 § iy
(aa)yrrrnnd
=K
s O w@v \ open
e av Pl
i
dose 0 1 open o we
A ay \ riosa
gl 1 r 3 |
;-L.-s.\.-w. g ke |
& ; & 2
Wi o e T —— |

4'h : Upgrading Work in Outage

5% : Energizing Network by 6kV

bifoll - il B -
B [ 1 Fake
il
v\ o
‘L.IS\\,
) s
- -
b—_—
Guwney Gowaw L
T T ol
(=

e e T e BB,

:
e

I
\‘. sl tJ,“ J
; —

T ot e e coment

CE e . L R =u

6% ; Removal of 3kV Cables Upgraded Distribution System Effects of Upgrading System Voltage
7 JE PR FSUO R PR v [P [ ;
o g™ . S e . ; el .3 ’r i - Supplying Power enough
(8hronons =
- open § " ot
3 « System Loss Rate down
L ’,‘ Y
e R
!_i,mw %!‘ o ‘.‘:;.m. i ':w:ﬂv‘ xm‘f:" 1 - 1‘ A N - Voltage Management improved
1 I_il gr & g (2 ’_é;\s.a
T e e . T o o T
T b e, o e — e TR
Effect for Supplying Power Effect for Loss Reduction Effect for Voltage Management
- Supplying Power enough Average Voltage of 100V LV Network
to meet increasing demand - System Loss Rate down
Before Upgrading
Peak Demand Rate of Distribution Sector 88V at evening peak
from 4.8GW to 15.7GW 8% or higher
while Feeders ’ ; -
from 5,020 to 8,042cct Half Raduciiorn ba $% After Upgrading
improved nearly 10%

T e s s o = g B i T o e T —m -y |

2] e |




Summary of TEPCO's Experience

We could meet the rising demand by
upgraded network successfully, while
loss rate was half reduced to 4%,

voltage drop had bsen improved.

b 2z st

e i e e o e LT

Main Points for Upgrading Business

- Decision on Proper System Voltage
Upgrading to 23kV [ 34.5kV
Considering Benefit & Additional Cost

b i e v T




Presentation Materials of 2nd Workshop

Current Activities of ECs

[T

Progress & Activities Aimmr |

Outline of Contents of System et
Loss Reduction Manual

The Project an System Loss Reduction for
Philippine Electric Cooperatives (EC's)

U ¥yt Usghacing
. bt e g e, Mo ahom o o

T e —

amiormn ca, Raglacemoin of dnfoctie

R Technical
Situations

M. Yogo
JICA TA Team/TEPCO
Manila Maraggnait
8-9 Feb, 2012 - -
i g

SRR MATIERA < vver Lo

CASURECO II

Feallie 0 A2 | SR 0 SORECO [
Hawder § 4 i3 ACTUAL METERED Sarcauiated Loss.
£ o
i al (e v L el el T T
=0 ] s Bt Tersuia 12y . soTir T ] 38
9 89 Y Mater ) S ol
eate T e Loam] =
— e
. w| L el T (132 kY Mataitng) = i [ o e
o o ae ATAY i T
: Stens g (Hotie] |71 15 i
ey o ] | e
catbinet ) 68 0 etm) " — i
1 i Tyedor 7 an bzl
Fewier b o La) 2 — _— Source: Data from SORECD |
E T : Lo 12024
e Foard wil o nm TED o A tider ity w“m% b sz
Senmcal it P ple Bran o {46 ) — g Pl M e iiicn f B3k Lt Mon:tachmeal 3.

Systam Logy: 16.15+%(2010)
Target of Transformar Operating Ratio (60%]

Surce’ PrassntAton an CAMARIMES SUR IV £ BCTRIC COOPERRTIVE NG

PELCOTI FLECO System MA " A
md MAp o5

Mary fow operation lavel transformars and saveral Sigh gperation level
transtormans
sl s
Copeity  Dewwnd  fawiing
uess e s [35) |
- |

P D e it

% e 1 %
| _.

R

PELPMVA. LROE 0E%

PAMY  EMYA AMNE man

Pragentatian by
Total ne. of costumers 156100 1
served e 149401

System Loss: 14, 78%

Ot P 51

FE

rimary -
Coppar RERI0.53W, Cory LossII 1A SazENOATy-0:31%
Canaciz 2,034 FSarvica Viire 0-055Substation D54 Source; Data from FLECD
Levco Purposes of Establishing
System Loss Reduction Manual Draft Contents of Manual
+ A " & I Introductic
# Toidentify appropriate locations for rechnical loss : o
reductian 2. Fesooniic Values of Technical Loss Reduction
3 Analysis
* To make guick and rational judgments & ldantifylng gaint Tot Low Voltage System
5 identifyln st Tt g
» Totransfer the knowledge about lass reduction to i
et e EC's staff & { Upgrading Voltage o age Syatem.
LEvECo M
7. Non-technical Loss Reduction
With using software
&4 (RS 4 ::_lr;?:;n.,»:ls‘f:;nmmuum against Tachnical Losses for Lew 4.3.1 Replacing/relocation of pole
AL Purpase of thismuemyat 4.1 Methodology of coleulition uf ugesuting stabus af low Voltage system ransformers
L2 Types o distribution fosses wnd {hlr coumtammaaiires 411 Mathodalogy of celeutation of lends ef trmfarmens (Example of Image)
1.3 Panining procedisres of technical loss reduiction 413 Wiatiodology of caulation of operating status ol fow wsltage iies
14 Apgwopriate methods to mansal prevalling 4l
npaciies
» 2 Ecasamic Vetues of Technical Lass Reduction A2 Ciptiisem of agalnst age
2.8 Methadalogy sf ealiulating loss reduction values syatem
2.2 Costs of countermaasires
43_Cutenlifor .
.3 i O&M for Bata of Lass Analysi : £ et taee mlarnon ]
3T e date Ta¥ Adding o rmplating Liw wéltage Ireders

fabg a1
wath bgh srmbul

32 Vo stims 444 Capacitor piscement
43 approgriate sapsciies af pol nd sizes ot cond

s vter. frewORE St A5 Iwtaliation ol st uring transfarme s

8 Dlginy Sy knbation o pels a5 g Romomempunessaghi o Tl Laesei o 5.3.2 SWitching eptimization
{Example of Image) Medium Vaitage Systam

Furen 1 eyt of of Medium Volrage
pstem
y, AR W gt
b= ——— 2 Oty o against
- E voltage system
— 5 LET Ioss seductl
B 534 Addingar replaving medtion vahage femders
’:‘F 'g' -:$ H [ 532 swmhiog optiminetion ]
s 4 5. —4— AR TET  Copariton W
] 534 Corrmaing msbaiunce of phase cirrents

oy et
- . 5. izes
Psamnisbe PETC L WARBLACAT 58, ol conductors.
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» & Adding Transformers to Substations /
Installation of Substations / Upgrading Vohage of
Medium Voltage Feeders

6.4 Mathadalogy of tystam devalopmant

6.2 Cases of installation of transformi
6.3 Cases of upgrading madium voltage feeders 1
6.4 Cases of upgrading medium voltage feeders 2

* 7 Non-technical Loss Reduction
7.1 Tree touching
Matsts, Bte.

Pilot Project

= Purpose
~ Tocreate useful and efficient manuals on system loss
raduction
. il salybis o ctrman di work amnmd tiy
i ot Ve avalysie sl

sebected s emild be sonifucted. fle
b g st i e ol

1. Using SynerGEE simulation toot

2. Application of amarphous transfarmer

Pilot Project Sites

S0 far, e select PELCOL] and 1SELCOT for the fofiowing Filet
Projects

PELCON BELCOL

SyrwiGtE

Berauss:

PELCOII sasmi t have ansugh date £ study pole
trandlormars and LY sy

ISELCOI'S submitabions have high aparsting Tatica. It Teems to
harys much room to be Impraves

Pilot Project Procedures
Using SynerGEE simulation

* TATeam will prepare rough sketch of

mathe

+ EC=will continue to modsi system with Sy

< adeguicy of rough sketch of criteria
by SynerGEE

Pilot Project Procedures
Testing Installation of Amorphous
Transformers

Evalumion of loas reduction valus

i (b FELCON o s Bt}

Quatitative aifwet
-Cualirative Joss red

Flow of Dvel—dil Technical Ass""am:e

Flow of DvEraIl Technical Ass;smnce
(after next mission)

i .
| - % 8

Thank you!

Project appraisal and evaluation

Objectives of economical analysis

» Ascertain wihether the investment in a planned project is vaiid from
financisl aspects.

~ Ascertain whether an ongoing project Is operating as effectively as

planned.

SRS S wn |

Process of project appraisal

* Ameasure for

— <ot reduction

o estition

ENSES e

Rough benefit estimation for loss reduct]on

on
- Costsaving (~loss reduction vaue) is estimated by loss reduction (KW}
at peak.

T

Ot
(eost 54170
Loss reduction value

“, For multiple yeam
= (Php)

Rough benefit estimation for loss reduction

gt

KWh loss reduction pear year
kW loss reduction Loss 8760 Unit price
:Le@mJ =Lt | * v | onafeny

‘Yearly Loss reduction
value (Php/year)
i
Loss reduction value
Etgut for multiple years
(Php)

B o e e g o |

Rough benefit estimation for loss reduction

[ Loss reduction vaiue can be obtained wsing 1 Wi 153 feduction kaiue. ‘

(PR easlly
Analysis
Benelit (Mot Brasant Cost
I [ e e——
| for multiple years for loss rduction w
(Php) (Phe)

LHW Luss reduction | T
Loss raduction
walue for mnmplw % o
ears {ppikw) | | 2tpeak (i)

Calculation
A s e

Construction Fee : 4/0.* 200m -NDS’.FFNP
Remgval Fee * 10+

® Amount of Maney for Loss Reduction
Loss Reduction : 190.720F4F  ~  LESKW = 368,725 PHP
(18 Soss. reduction saiwel (Loss reduction ar peak)

Total Effect : 322778 PHP.

e [T

Economical anahfsls (Payback Period)

cenmup ‘highiy perated fine 170 (90%] to-4/0 (61%)

T T T o
CFi = 27,437 [Fhp| < 45,947 [Phw]
CF,+CF; = 58,003 [Phi] > 45,547 [Pp]

- howi 3Ny Years are Necassary folrheop«ln cash fiaw
IMlmpOengl!mban to exceed the initial investment i
~ In this example, the project’s payback period is "2 years™

T e e

i v o e i [T

Economical analysis (Net Present Value)

<Exnmples hlnMr operated ine 1/0 (90%) to 4/0 (518%)

il FPETETET e ==
Tomoooa s s w507 v = an o e o 5 s e

£ O /(11 = 45,997+ 27437/1.1 = 0.566/(1.1} +.. + T7730/(1L.1)"
= #322.778 [Php] - 0

» Taking ito account the value of tinve, the axpected cash flow in the
fitore & o - with

prasent v @
= In'this example, the sum of present value ts positive (+322.778)
~ Tha return of this project will sabisfy investors expectabion |

Tt i i e

S = i




Economical analysis (IRR)

<xamples highly sperstad line 1/0 {900%) to 40 (6184)

AT st pite

T einnte
E O J{Ler) = 45,9474 27,437/( Lar) = 30,566/(1+1F + = 77,730/ L) =
=70.8%

= IRR (Interal Rate of Returm) (s a dicount rate that results et |
present vale of 2ero for a seies of cash flow
» Projectis attractive to investors when IRR is greater than the discount
| rate

2. Effectiveness of SynerGEE 2

# Mapping Function of SynerGEE

3. Explanation for a Simple Table 1

# How do we conduct foss reduction by SynerGEE?

3. Explanation for a Simple Table 4

# Example : Line Thickening
T e —

4, Illustration of Loss Reduction Measures 1
¥ Tllustrate each loss reduction measure

¥ Show sample cases of each measure

In the sample case, uss unit price of loss

4, Illustration of Loss Reduction Measures 2

4-1, Line Thickening for MV Line and LV Line

Load Loss : 196,729 (PHP/kW)
No Load Loss : 405,115 (PHP/KW) =l
2 BT A—— BTp————
SRS { Tota Eftect (PHF) |
+ Input line length and operation ratic Resluction of line loss
+ Capable of checking total effect of loss reduction
e e LT .l.'. N = = . . e e
4, Tllustration of Loss 2 4, Illustration of Loss Reduction Measures 3 4. Illustration of Loss Reduction Measures 4
=3 Before
M 10 90% (207A) 3.98KkW
Tty T Subtotal  3.9BkW
= | MV 1/0 ACSR 200m |
@ Cost for Measure [Before| e e, After
Construction Fee © 4/0 * 200m 44,087 PHP iT
Removal Fea : 1/0 * 200m 1,860 PHP [V 4/0 ACER 300 |
Sublotal : 45,947 PHE [1v 4/0 acsR 200m MW 40 619 {2074) 2 10K
® Amaunt of Monsy for Loss Reduction = S —
Loss Reduction © 188K 366,725 PHF > T Subtotal 2.10kW
Subtotal : 368,725 PHP E 2.
= Total Effect : 322,778 PHP Loss Reduction  1.88kW
4. Hlustration of Loss Reduction Measures 5 4. Illustration of Loss Reduction Measures 6 4.0 ion of Loss Reduction Measures 7

4-2. Load Dividing

Reduction of load oss

Model case of Load Dividing.




® Costof (Heasure
Construcbion Fee (TP 375K0A 106,225 PHF
Construction Fee ; M 1/0 200m 22,780 P&

@ Amsunt of Maney for Loss Ragustion

f T ——

4. 1l of Loss Reduction M 10
~ Betore B i

Tr 37.5KVA 130% (4SKVA)  627.3W

v 2 70% (1258) 1085.6W

2 2 35% (634) 27130

Subtotal 1984.2W

Trl  37.5KvA 40% (15kVA) 142.5W
Tr2  37.5KVA  80% (30kVA) 323 5W
Wi 2 0% (0A) ow

w2 2 35% (63A) 272.0W

Subtatal 7I8.0W
Loss Reduction lZﬂB.?W

i e o AR S T

Thank you for your attention !!

o e T T T |

1. The Coy ison of the Transfonmer Losses
L‘M Loss Location | Man cause| Feature improvement
The Effects to Introducing 1. The Comparison of the Transformer Losses oL | gt | Mtagute |Comstont. [N agnetc Materiats
¥ lron Loss] | € reluctance “Lere sfrsiciure
Amorphons Transforwmer 2. The Current Situation of the AVIDT in Japan pear e ELae e —
in Philippine . . _ = =
3. Cost/Benefit estimation of AMDT in Philippine et | @ i | o :;\Il.#:nm u
. (Copper Loss]| Wite | resistauce [of thetoad il e
4. How to introducing AMDT [ Image | iiar *Thin insnlation
Ll S L = Usa.ol beltar magnetc core matens| Amorphous
# Thin.sibben s high resrstivity Transformer
e Cony L. The Comparison of the Transformer Losses 1. The Comparison of the Transformer Losses
g Fig
b Q Typisal Transformer No-Load Losses O Amorphous transformer O Market transitlon of the matarial
(silicon Steel vs. Amorphous Metal) ‘share inthe world [ [y2008]  of Amorphous for transformers
Europe T —
o 0% =
Tiew SiT Y — z =3 ﬂ_ t
Basie Specitication [ S
I " Noloadiow 3 i
| {008 i | [ 1o :
Toual loss 2 E
Ne Lawd loss B b
@ E°’§ Toad loss 2000 52 5(190] 0
e Total loss 1325(100) 5250 62) WEVA SORVA  TSKVA TDOKVA % '
U7 omnties v S0 000w
aren N OIS 0 reet B0 Wity | — o v 01 4
2, The Situation of the AMDT 3. Cost/Benefit estimation of AMDT in Philippine . Cost/Benefit esti
oduenoneffen]) 000 Calculation data [nsodnesey vansinion (Roe 1. gory samems | |Catcuiation data (Base)
O The market trend of 3 Amorphous O Advance of technlcal — {aeer nar] 2 |
vansformer of Jagan e development E | A (kwhiy] Capacty - 25kVA e = (- | | Thenmand: & 1asvnar e
The atio 1o SIT - 20kVA | ™ =4 Number 18 il T s
:LND ‘ T amr Sﬁ LLoad factor 50% (o ‘Mhﬁ_u_c";’:'
¥ T | L1, emssion [Factor HH Corfyer sl a7
Zum |" New | Ol 1161 72 i lanan
& @ Wholesale price oG U M oS om oW @ e
4 L o
EW ‘ Ll ] ol I ey it bt e CHe 1) ST
< = a S 3 x = pfrrTrTn - [fewent
5w S EREY EI N I L EgEr Bumliiyoal iy ] || | New momtisnga et
= ' ES e e
- B sy | |
o (LT § | o 0y | 1 i B ‘ | Attnssodr ] = H | —
umwum-unmao:nmmrv\{ e — = ! P4 . ,u‘u'-k-'u'u W T PR
£ i & o . imnr ¥
[ T s iy e — - e
Al . S ctoi i 4. How to inroducing Al mage
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= Immm insrease TR capneity 1
I Ty .

[ Bestcase ] - | Maltetion o)

- Allocate decnd bo
arw TR

« Move TR te the
demand cenrer

| i
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* Appropniate “Operatng Rate in new TR msenllanon
| Load Cave £ catage ) |

11: Pradict peak current
[ allewanice limitarion. o TR pver foad % |
Load Limitation

Sngle Frase 1409~ 170%
Those Phasa 1409~ 1508

To mspamiiza the uperation rate of TR, il might be abis o
increase the lond limitation " 140--170%", because this kind of
operation does not effect to TR's life expectation




4. How 1o introdncing AMDT [ Tmage 3. Model Project in PELCO 2 4 ect in PELC

* Rule for replace the old TR

» Deade the index to replace the old TR
» Manage replacement schedule from the resull of the sie
inspection

[site surver in PELCO 2] Ore, 2001
Pilot fasdsr | MABIGA /5 F252T|
Fimbir bl it T

EResutt ot the Sty s PELCO 21
Feeder capacity about | MW=},
Evpectsd Loss Reducton 244 IW

Ton snall Yo geduenan mn meare by
asetes will U1 & I'T 0 the réal wte

= Plan for proper replacement according o the ages

VT 1 unt ot hosine pont
Magsuramurn devise 21 wvis st 29 TR ®
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in Slum area in Brazil

® NonTechnical Lisses i Brazil are 7.0% 0

D

= Eguivalent (o 27,000 GWh/year

At costs USS 1.5 billlon/year

Non Tach
Divessity
201270208
Enesoy |hett Evolotin - Residantial Chonts Energy Theft Evolution — Residential Clients Energy [hef Evolulon — Resaetol Cients
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More Energy Thatt - Comporate Clients More Energy Theft - Corporate Clients M.easurements using smart "'lIIEtEfS

Hiectrons: Frond

—

Total of supplied Measurement Madules on field Installation under low voltage distribution grid
(Volumes from 2005 to end of Sep.2011)

Country | N* MMs Pt

Brazil >1.000.000
Colombia 1.525
Jamaica - 2.000
Mexico 175
Panama £.388
Paragual 100
Total >1.000.000

Justallaticny under imiddie voltage astomer s (Before)
* Tne probiem: ugh commercial lpsses m medum-sized
enterprises
~Why: our metenng systsm mod inside the clients’
faciliies, where we usually encwiereﬂ plenty of difficulties to
tha ¢ seule raud nspechons




Presentation Materials of 3rd Workshop

The 3¢ Workshop on
The JICA Project on System Loss Reduction
for Philippine Electric Cooperatives (EC's)

Overall Progress and Activities

JICATA Team
Manila
The Philippines
May 31, 2011

Schedule from May 2012

Contents in the Schedule

Progre r A Project on System Loss Reduction for Philippine Electric C i Tasks Contents/Status
Schedule] 201277 -
Maki Manua hecki starti
oo T aking Draft Manuals and Checklist (starting)
sion T L LR "
ot W W T Software /System Modeling +SynerGEE modeling
g G il

Prepare criteriain OBM. = = ]
[ Vethodology of investment plan |

Examination of appropriate methods of ev:
System Modelin

Examination of necessity of analysis software
[Data acquisition and

distr
ana 1

“Investigation of
methodologies of data
arrangement

Execution Case Study to Apply Manual to +SynerGEE modeling

Problem Solving ~Amorphous transformer
ibcion nes svf e — pllot project
23 kV (33 kV) Distribution Lines “Investigation of cost and
[Manuals on O/M busin: Goals
ook Shiment ——

+Proposal of Appropriate Method of Evaluating System Loss Reduction

Manuals

losses from distribution network
il aspects

ha dard mani
Janiitatve evaluation Techr

Modeling Peak Load Situation with SynerGEE

Peak Load Allocation
Peak loss calculation for each feeder

Peak loss (kW]

HY/MV.
Substations

Curenttobe

measured urrent to bel

measured
w MJ

How to obtain the peak load data and maintain its data?

Pole transformer.

* Some options

— Clamp-on meters measurement of peak current of
pole transformers

— Power solve data (ERC Data Templates) with
customer data

— MV feeders load measurement or purchasing
amount of power -> load allocation

P3(kWh) -~ pa(kwh)
P1(kwh) Customer
P7(kWh)
P2(kwh) ©
p5(kwh) Transformer P6(kwh)

le=AX Zpi+ b
Maximum load current le is calculated
based on Z pi by using multiplier A & constant b
determined from the regional demand character
Voltage drop is also calculated

le=AX XZpi+ b

Ir(A)

Actual
maximum
current

o sample data

3 pi(kwh)

Summation of energy sales

Clamp-on meters measurement of peak current of
pole transformers

Finding out their
relations

Power solve data (ERC Data Templates) with
customer data

Customer billing data

Estimating peak loads at pole transformers

[Peak tos reauction I ew
[ unit vatue | 5 | PHR/KWh |
[ Loss factor [ 03]

Resistance and Capacities of MV(13.2 kV) Line Conductors

Peak Loss in MV(13.2 kV) Lines (KW/km & million PHP/15years)
3 phase)

Method 1

Considering load growth, interest rate and inflation rate

Load growth 4| %fyear
Interest rate 10| %/year
Inflation rate 3 [ edyear

Cost saving for 15 years 196,729 | PHP/KW/15 year

* Assuming LF=0.3 5php/kWh

Method 2
Juts considering one-year cost saving multiplied by certain years
13,140 | PHP/year
65,700 | PHP/KW/5 year
131,400 | PHP/KW/10 year

Cost saving for a year

Cost saving for 5 years

Cost saving for 10 years

Cost saving for 15 years 197,100 | PHP/kW/15 year

«Other factors affecting: evaluation period, using PHP/KW
«Methodology to be formulated for evaluation

Line Type | Resistance Three-phase Capacity
ohms per phase per km. of )
line (source: DX3430.48)

336.4 0.173 530
266.8 0217 460
a/0 0.274 340
3/0 0345 300
2/0 0436 270
1/0 055 230
2 0876 180

4 1391 140

(e Toeak current

e [ 30| 160] 10| 200

EEEEE EEE

o o ows| 1ol 17| 71 T D2 T
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Total Cost including Construction for 15 years in Case of

ek current
w1

miion
ek 15y

[] suitable Size for Construction

Total Cost including Construction for 5 years in Case of New

e e ek urrent
w

F)

miion
e imsyear|

[] suitable Size for Construction




Example of MV (13.2 kV) System Configuration for Low
. DemandDensityArea

23 MW (100-150 A) at Peak /0p)

10MVA 2.3 MW (100-150 A) at Peak

4/0(3p) o/ote)

Substation

4/0(3p)

2:3 MW (100-150 A) at Peak

2:3 MW (100-150 A) at Peak

Example of MV (13.2 kv) System Configuration with Interconnections
for Low Demand Density Area

Example of MV (13.2 kv) System Configuration for High Demand
Density Area

23Mw| 4 o
/0 4/0 23Mw
23MwW 23MwW
/0 23w o
23MW a/0 23MwW
o 23Mw o] 23w
4 4 4
/0 a0 /o /o
2w 23Mw 23 Nl% Z@Mw
23Mw 23Mw

4-5 MW (200-250 A) at Peak
336.4(3p)

10 MVAR2

45 MW (200-250 A) at Peak
336.4(3p)

336.4(3p)

132KV

Substation

- - P
4-5 MW (200-250 A) at Peak s36.4(30)

4-5 MW (200-250 A) at Peak

W
I
! Project and amorphou: )
1.Load Data (with cl. for peak and off-peak)
2. Amorphous /Installation 0
3. Existi with a Power Tester 2 o
4. Estimate Loss Reduction with Amorph
20
.
15
.
(8) Splitting LV Loads Project 5 M
«Identifying locations with large voltage drops and heavy loads o Year
“Installation of Amorphous Transformers 1950 1960 1970 1980 1990 2000 2010

Confirm its effects on loss reduction with using SynerGEE

a
| <ReBTEPCO'sDistributionSystem

* Transmission system
500 kV, 275 kV, 154 KV, 66 kv
« Distribution system
22 kV : Three phase-four wires (Neutral point grounding)
6.6 kV : Three phase-three wires (No-grounding)
Lv

Area Scale

High demand density area 30MVAX3
Tokyo/ Urban areas surrounding Tokyo 20MVAX3
Other areas 10MVA x 3 or 2

Capacity of a transformer Standard number of feeders
30 MVA 8
20 MVA 7
15 MVA 4
10 MVA I3

*1 feeder: around 2-3MW at peak load

Normally opened

Divided into 3 main sections

Normally closed

+ In case of a fault, one section can be supplied from
another feeder.

Capacity of Bulk lines
Capacity (A) Short time capacity (A)

Overhead Large 450-530° 600

Capacity

General | 230-270* 300-360°
Underground | Large 400 600

Capacity

General | 260 400

«Dual Supply System (OH and UG) 22k Distribution

spbstation Customers

Normally closed

Normally opened

O @)

Peak Loading level 67%

+Loop System (OH)

Type name Size Application
Copper Aluminum
22kv [HOVTSS  [200mm? |- Large Cap.
vT-sS 100mm |- General
6.6 kV | SN-OC - HAL 240 mm? (0.122 Q /km) Large Cap.
SN-OE - ACSR 120 m? (0.25 Q /km) General
ACSR 32 mm? (0.928 Q /km)

* Depending on the types of automatic control scheme or conductors.

* Other types are used for salty areas etc.

System (OH)

substation
Substation

=%
I

20, 0

é Peak Loading level 50 %

OO0
OO0

Peak Loading level 67%

Sample Analysis of Medium Voltage Line Loss
Reduction Measures
and
Propose for appropriate mechanism
to transfer loss reduction method to all ECs

May 2012
Tokyo Electric Power Company, Inc.
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1. Method of Loss Reduction for
Medium Voltage Line

<4

-
S

02012 The Tokyo Electric Pover ne.

Method of Loss Reduction for Medium Voltage Line

1.1 Method of Loss Reduction for Medium Voltage Line

Category Countermeasure Target Faciiies Femarks.
Line Thickening High Operaiion
paralel Ciruit High operaiion
rapabte of

W Line Load Balancing Unbalence line

Capacitr placemenrepiacement | Low Powe Factor lne

Eec
[muitntercannecton

Swichingopumizason | MHrcomeston

LVLine Line Thickening High Operation. bl
Thickening hoh Ope Joy color on SynerGEE|
o e s o i a2

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.2 Method of Loss Reduction for MV Line (1) Review of
27 work shop

<Line Thickening>

« Thicken MV fine to upper size
« For high operation ratio MV line
« Lower operation ratio of MV line

=

 High operation ratio ¥ Lower operation ratio

Reduction of line loss

©2012 The Tokyo Elcrc Power Company. INC. All Rights Reserved 3

1.2 Method of Loss Reduction for MV Line (1) Review of
2" work shop

—)

Line Type : 1/0

Line Type : 4/0

Length : 200m Length : 200m
OR.
Loss : 2
O, : Operation Ratio
® Cost for Measure
Construction Fee : 4/0 * 200m 44,087 PHP
Removal Fee : 1/0 * 200m 1,860 PHP

Subtotal : 45,947 PHP

‘@ Amount of Money for Loss Reduction
Loss Reduction : 2.36kW

“Total loss reduction value:196,728PHPIKW
Subtotal : 464,278 PHP

Total Effect : 418,331 PHP

22012 The Tokyo Eletric Pover Company, INC. A1l Rights Reserved 4

464,278 PHP

1ot

1.2 Method of Loss Reduction for MV Line (1) Review of
2% work shop

MV 1/0 ACSR 200m
MV 4/0 ACSR 200m

ey )

<]

©2012 The Tokyo Eletric Power Compeny, INC. AllRigts Reseved 5




Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.2 Method of Loss Reduction for MV Line (1) Review of
2 work shop

Before
MV 1/0 90% (207A) 3.98kw
Subtotal 3.98kW
After
MV 4/0 61% (207A) 2.10kW
Subtotal 2.10kw
Loss Reduction 1.88kwW
I
- 2012 The Tokyo et Paver Compary, INC. AllightsResered 6

1.3 Method of Loss Reduction for MV Line (2)

<Parallel Circuit>
« Install new MV line

« For high operation ratio MV line
« Lower operation ratio of MV line

=)

¥ High operation ratio + Lower operation ratio

Reduction of line loss

-~
o

©2012 The Tokyo Elctic Power Company, INC. Al Righs Reserved 7

1.3 Method of Loss Reduction for MV Line (2)

=)

Line Type : 4/0 * 2
Length : 200m

O.R. : 45% (153A)
Loss : 1.28+2=2.57kW

Line Type : 4/0

W
OR : Operation Ratio

® Cost for Measure
Construction Fee : 4/0 * 200m 44,087 PHP

Subtotal : 44,087 PHP

© Amount of Money for Loss Reduction

Loss Reduction : 2.56kW
“Total loss reduction value:196,728PHPIKW
Subtotal : 503,623 PHP

Total Effect : 459,536 PHP

503,623 PHP

2012 The Tokyo Eletric Power Compeny,ING. All Rigts Reserved 8

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.3 Method of Loss Reduction for MV Line (2)

1.3 Method of Loss Reduction for MV Line (2)

1.4 Evaluation of suitable size for MV line (1) T
<Line Thickening > work shop

Before
MV 4/0 90% (306A) 4,59kW
MV 4/0 ACSR 200m Subtotal 4.59kW
After
MV 4/0 * 2 ACSR 200m MV 4/0 50% (153A) 1.15kW I
MV 4/0 50% (153A) 1.15kW
Subtotal 2.30kw
Loss Reduction 2.29kW v Input line length and operation ratio
v Capable of checking total effect of loss reduction
s o2
- 2012 The Toyo Elctic Power Company.INC. Al Righs Reserves 5 ol - 2012 T Tk ket ot Corany, ING. Al s Resered 11
- 22012 The Tokyo Eltric PowerConpany INC. AllRights Reserved 10

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.5 Evaluation of suitable size for MV line (2)
<Parallel Circuit>

Total Effect (PHP)
Current Facilities

v Input line length and operation ratio
ose v Capable of checking total effect of loss reduction

— ©2012 The Tokyo Elctric Power Company, INC. Al Rights Resrved 12

1.6 Matrix for suitable size for MV line

Operation rate

N < Line Thickening >
g N - o—— U —C——— 1]
e« [ = = @« 0 -...
M 2 [ 2] = ] = [= - 0 B
wl| w | w w |m| « - -
R EE] = H = 0 ™ w
Parallel Circul
o 3 ) o = T T
7R I T - = " -
[ w | o s o e e =
= w [n] et o o
W[ w [ w o] w = ) [
Gl o] w [ » =] w = [

'(’)'L{ current size | " suitable size

pany, INC. i3

1.7 Image of ideal MV line system based on loss
reduction evaluation

Center
Suitable si

Suitable size

300

410 300 Suitable size
sis
Suitable size
300
Suitable size
suitable size

o

22012 The Tokyo Eletic Power Company,INC. AllRights Reserved 1

2. Sample Analysis of Loss Reduction
for MV Line using SynerGEE

oe 3

e e

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.1 Model of Sample Analysis

‘Substation: GUAGUA S/S
112

Connected kWh: 1,593,549

ict

22012 The Tokyo Elctic Power Company. INC. Al Righs Reserved 15

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.2 Result of Sample Analysis before guun‘ermeasure(A)

ic}

2012 The Tokyo Eletric Power Congany,INC. All ights Reseved "

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.2 Result of Sample Analysis before countermeasure(B)

Vo ACSR 4%

©2012 The Tokyo Elctr Power Compary, INC. Al Rights Resrved I

2.2 Result of Sample Analysis before countermeasure(C)
o = s

-~
o

©2012 The Tokyo Elctic Power Company, INC. Al Righs Reserved 19

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.3 Necessary countermeasure for loss reduction

=

Line Type : 4/0 (3-phase)
Length : 767m

Line Type : 2 (3-phase)
Length : 767m

Line Type : 4/0 (3-phase)
Length : 2,212m

Line Type : 1/0 (3-phase)
Length : 2,212m

Line Type : 2/0 (3-phase) Line Type : 4/0 (3-phase)
Length : 1,187m Length : 1,187m

“""“”:Wuu‘ﬁmhm‘hudmuﬁm mfﬁmiun‘muhuﬁ‘nuu

X

- 2012 The Tokyo Eletric Power Congeny,INC. AllRigis Reseved

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.4 Result of Sample Analysis before countermeasure

- 2012 The Tokyo Electrc Power Company, INC. Al Rights Reserved 2

2.4 Result of Sample Analysis before countermeasure (A)

- £2012 The Tokyo lectrc Pover Company, INC. A1l Rights Reserved 2

2.4 Result of Sample Analysis before countermeasure (B)

P
- a A o

ABATIR MY

— ©2012 The Tokyo Eletric Power Compeny, INC. AllRigts Reseved
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Sample Analysis of Loss Reduction for MV Line
using Syner
2.4 Result of Sample Analysis before countermeasure (C)

= g e

s ]

©2012 The Tokyo ) e, 2

Sample Analysis of Loss Reduction for MV Line
using SynerGEE

2.5 Effect of countermeasure
@ Cost for Measure

Construction Fee 4/0*4,166m 1,884,940 PHP

Removal Fee : 2 * 767m 11,190 PHP
1/0*2,212m 43,165 PHP
2/0*1,187m 28,792 PHP

Subtotal : 1,968,087 PHP
Construction Fee : 4/0(3-phase) 452,458 PHP/km
Removal Fee 1 2(3-phase) 14,590 PHP/km
1/0(3-phase) 19,514 PHP/km
2/0(3-phase) 24,256 PHP/km

® Amount of Money for Loss Reduction (result from SynerGEE)
Loss Reduction : 64.5kW 12,688,956 PHP
Before: 308.2KW. “Total loss reduction value:196,728PHP/KW
After: 243.7kW Subtotal : 12,722,526 PHP

Total Effect : 10,720,869 PHP

3. Propose for appropriate
mechanism to transfer loss
reduction method to all ECs

2012 The Tokyo oy, INC

s 1

52012 The Tokyo Eletrc Powsr Company, INC. AllRights Reserved 2

Propose for appropriate mechanism to transfer
loss reduction method to all ECs

Propose for approprlate mechanlsm to transfer
tion meth Il ECs

Propose for appropriate mechanism to transfer
loss reduction method to all ECs

Manual

3.1 Image of iment of Loss R

JICA

|
TA Team Qposal

NEA

® Loss Reduction
anual

® Engineering

Bulletins, etc

Distribution

= ECs

Feedback

Disdussion

0! o orilpines
 Distibution Disrhuton Core
Development aE=E
Plan

ooperaties
Dicrbuton Uty

2 ]

©2012 The Tokyo Elcrc Power Company, INC. Al Rights Resrved 2

3.2 Draft Cuments of Manual

1 Introduction

2 Economic Values of Technical Loss Reduction

3 Methodology of O&M for Data Arrangement of Loss
Analysis

4 Identifying Countermeasures against Technical Losses for
Low Voltage System

5 Identifying Counlermeasures against Technical Losses for

edium Voltage System

6 Installation of Subslanons / Upgrading Voltage of Medium

Voltage System

(7 Non-technical Loss Reduction ]

1

for reflecting new
and good practices

Important to revise

- £2012 The Tokyo lectrc Pover Company, INC. A1l Rights Reserved ]

3.3 Revision method of Loss Reduction Manual

PDCA Cycle

oy _(Bevision of Loss Reduciion Manualrefecing new fechriaues and good practces

- ©2012 The Tokyo Eletric Power Compeny, INC. AllRigts Reseved 2

Propose for appropriate mechanism to transfer
loss reduction method to all ECs

3.4 Sample of Loss Reduction Sheet
Good Practices for System Loss Reduction

S Ii, TT;“"TL:E",“

9

Lo echcin: 50 o 50307 0370
ot oo 072000 v

o (¢ v

[oc ]

©2012 The Tokyo Elctric Power Company, INC. Al Rights Resrved £

4, Incentive system
(Introduction of Front-line
Workplaces Activities in TEPCO)

¢

©2012 The Tokyo Electric Pover Company, INC. All Rights Reserved

Incentive system (Introduction of Front-line
Workplaces Activities in TEPCO)

4.1 Quality Control (QC) Circle Activity
(not only loss reduction activities but all activities)
o High demand for the quality of electric power
and services

Background ||, \ecessity of the cost reduction

a Necessity of the company system reform

7,000
Steps sooo |/
toward / .
activity of | | goo0| | \
reform i W
1,000 [ ]’
I

‘PSP ST IS ram

- 22012 The Tokyo Eletic Power Company,INC. AllRights Reserved @

Incentive system (Introduction of Front-line
Workplaces Activities in TEPCO)

Incentive system (Introduction of Front-line
Workplaces Activities in TEPCO)

Incentive system (Introduction of Front-line
Workplaces Activities in TEPCO)

4.2 Priority Issue (P1) Solving Activity

Change from QC circle activity to PI solving activity

a Toassociate the name of circle activity with extra
activity from work and compulsory work

2 No means for requesting reforms to other section and
management division

4.3 Business Improvement Activity

. ible and 1t, which Employees
voluntarily think, devise and do by themselves (since 1956)

ex) Reuse of blank backside of Printed Papers, D
\| 9

Creation of Guide for exceptional billing treatment,
Creation of Adminisiration table for taking out mobile PCs.

4.4 President Award System
+ TEPCO incorporate “Business Improvement Activity” and

“Pl solving activity” into President Award System

Pl Solving Business Improvement
Activity Activity

a To assume that it must be completed within own section + Target s to pursue mobilty and [ ﬂ President
B " Safety with
@ Change in name to Pl solving activity anumber of proposals Business Achievement Award Zero C)ésual(y
@ Assessment of tackling to other section « Rewarded with 500 to 15,000 PHP
@ Establishment of means for requesting reforms to according to at their office Work Process
other section and management division through 9 ! Streamlining
changing of manual « “Petit Improvement” * is
Pl solving activity Start ! ?ﬂc}eﬁﬂ?‘oau“mw viprovement in any way. e e .+ R le Cases can be rewarded as the President Award
e FY 1995 ex) Reuse of Post-it (Sticky note), “9 o e WP‘MS‘" recent years. .(g Maximum Reward Incentive is 250,000 PHP
] p— e - o Posting of Reminders on car doors for ensuring parking-break - 2012 The ko Elcc PowerCorary.INC.AllRghsReseved 35

52012 The Tokyo Electrc Paner Congny, INC. All Rights Resenved 584




Presentation Materials of Final (4™) Workshop

The Final Workshop
on
“The Project on System Loss Reduction
for Philippine Electric Cooperatives
(EC's)”

Manila, February 28, 2013
National Electrification Administration (NEA)
Japan International Cooperation Agency (JICA)
assisted by
Tokyo Electric Power Company (TEPCO)

3]

Overall Project Activities and Outline of
System Loss Reduction Manual

The Final Workshop
on

ectric Cooperatives (
Feb. 28,2013
Masaharu Yogo
JICA Technical Assistance Team/TEPCO

“The Project on System Loss Reduction for Philippine
El EC's)"

Background

The rate of self-sufficient of energy in the Philippines
is low compared with other Asian countries. Energy
policies state the enhancement of energy efficiency
in the Philippines.

For years both NEA and ECs have come up with
strategic initiatives that will reduce power
distribution loss levels.

NEA sought the assistance of JICA which sent the
Technical Assistance Team to provide necessary
support to develop technical capacity and planning
abilities of ECs to reduce distribution system losses.
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Self Sufficient Energy Ratios of Asian Countries

Purposes

Goals

L~ wes  Source: Energy Balances of OECD / non-OECD
Jiea” 8 countries 2009

The main purpose of this Project is to provide
necessary support to improve the skills for
loss reduction planning and its technology of
NEA and ECs.

7 targeted ECs

« ISELCO | (Isabela 1)

* PELCO Il (Pampanga 2)
FLECO (First Laguna)
CASURECO Il (Camarines Sur 2)
CASURECO IV (Camarines Sur 4)
SORECO | (Sorsogon 1)
LEYECO Il (Leyte 3)

]

* Output 1: Total management
manuals for system loss reduction
~ To support NEA and EC staff in
the smooth implementation of | P
the power distribution loss
reduction plans by
summarizing their procedures.

« Output 2: Support for quantitative
evaluation of system loss
~ Tointroduce Software with
mapping fuctions
— Amorphous Distribution
Transformer Pilot Project

Output 3: Support for upgrading
the present mid-voltage to 23kV
and its technical design standards

T

|

Workflow carried out since Mar.2011

ECs’ Distribution Loss Ratios

TEPCO'’s Transmission & Distribution Loss Ratio

Output 1 Output 2 output 3 ECs loss ratio
Loss reduction manual L luation method 23 KV supp
Ty
reliminary Analysis (Case Study) s
B y Analysrs (Case Sudy) miRe| ns [cdrad man| ks | me | w2
15t ) 0 a o
Year | review curent station 0f 13.2 k fine by JICA team review curent stuation
2011 Bl
Software Training _ AMT Project /
Provide Discuss Implement oss 2 W .
Make draft manual & software | | schedule with et iysis of 10 il
Ghash hecklst JICA, NEA KV line by JICA team
Suney and ECs o
Software Make standard design
212 Discuss wih NEA waning Procure AMT & guidelne 1
T survey g
& Averaged ECs ] L =
Revise manual and Modeling by | | Install AMT Candidate site survey of N .
Mhasn | discusswih NEA ECs Site survey 23K upgrading loss ratio [ — =
Fnalize manual Evaluate AMT Selectcandidate area e m
for 23 KV system :
oh Some ECs could achieve single digit loss ratio. But more could be
sy [ Report results of overall activities

reduced.
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Distribution loss estimated as around 3%. Year
TEPCO
Maximum 64.3GW
Peak Demand (recorded Jul. 2001)
Sal 293.4TWh
- ales
i T (2010)

Utilities' Tr & Distribution Loss
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Counterpart Training in Japan
Mar.2012 & Se ec.2012

* There are some;

Technical Situations of Some ECs
rom the Results of Site Surveys in 2011

— substations with its heavy load
+ CASURECOIl, ISELCOI, FLECO, etc.
— large length medium voltage lines
and their single phase lines
* CASURECOII, CASURECOIV, etc.
— pole transformers with too much
capacities or insufficient capacities

« most Ecs
. JICA provided Clamp-on
Japanese 9 Utiities * Participants visited the Japanese Major Manufacturers. — too much technical loss Meters targeted ECs and NEA
Maximum 181.36W + Various distribution facilities in Tok 4 shikok " + SORECOI, etc. .
peak Demand (recorded Jul. 2001) arious distribution facilities in Tokyo and Shikoku were goo
. a12.1TWh reference to understand urban distribution system of Japan.
~ (2007) ~
il W P 3
st W
AMDT Project Distribution Analysis Software Contents of Loss Reduction Manual
+ On mid of Nov. 2012 JICA and three ECs (FLECO, ISELCO1 and « PowerSolve « Introduction

PELCO2) conducted Factory Test of Amorphous Distribution
Transformers at Philec factory and they received 9 AMDTs
each from JICA.

* EC staff could measure the effects of amorphous with their
own measurement equipments and confirm the superiority of
the amorphous transformers.

Suitable for Segregation of Distribution System
Losses

SynerGEE

Mapping image, detailed results of loss causing
locations and easy to find out loss reduction options

JICA provided targeted ECs
and NEA with SynerGEE and its
training course.

T

Economic Evaluation for Technical Loss Reduction
Methodology of O&M for Data Arrangement of Loss Analysis

Identifying Countermeasures against Technical Losses for the
LV System

Identifying Countermeasures against Technical Losses for MV
System

New Installation of Distribution Substation and Upgrading MV
Network

Using SynerGEE

Non-Technical Loss Reduction Activities e

how.
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Description of Manual

Concept of Seeking Appropriate Measures for Loss

Conductor Losses

Reduction
* Economical Evaluation Cost
* Utilizing Distribution Software o [Current Loss (Three Phase tine)
« Adoption of larger size T H
conductors Without projects P e

* Recommendation to the
selection of the appropriate
sizes of transformers

* Loss reduction effects of the
amorphous transformers

* Criteria for application of 23 kV/

* Summary of the activities for
non-technical loss reduction by

— Total cost
With projects

Cost of facilities

Cost of power losses

D R IR I

cument )

NEA and ECs.
e —— Conductor 1 km loss sometimes reaches an ‘
amount of load of a pole transformer !
i P i O
o
Utilization of Manual and Distribution Analysis

Summary and Recommendation

+Utilization of Manual and Distribution Analysis Software
~Upgrading Medium Voltage to 23kV
*Application of Amorphous Transformers

&)

Software

Upgrading Medium Voltage to 23kV

The System Loss Reduction Manual has been prepared and
quantitative evaluation of system loss using the distribution
analysis software would be supported.

The institutional promotion system of Manual should be
established by NEA and ECs to become able to implement its
recommendation and revise them in case of change in the
situations.

Database should be maintained to promote to making system
models on the distribution analysis software.

We recommend that many loss reduction plans should be
looked into that are able to yield benefits far exceeding costs
for its measures by utilization of this Manual.

s W

* The voltage upgrading of medium voltage systems
was preliminary studied and its technical guideline
was recommended in the Manual.

* It can be found out that in some cases the
application of 23 kV may be superior to 13.2 kV from
the economic point of view.

* We recommend that the detailed studies should be
implemented for the evaluation of the candidate
sites of 23 kV upgrading regarding their feasibility,
costs and benefits brought by loss reduction.

i T

An Example of 23kV Upgrading

Effects of 23kV Upgrading

23kV Upgrading

132KV 8 23k 8

MW at smMwat
peak peak

Conductor Conductor
4/0 4/0*
T “But, conductor 336.8 may be more
Jiea! £ preferable.

We can expect,
The Technical Loss Reduction
Max. 60% down for MV System
(20% for Whole System)
The Extension of Power Supply Area
Max. 70% up
(Improvement of Voltage Drop)
The Capacity Reinforcement
Max. 70% up per feeder
(In terms of Supply Power)

2%

Manual describes;

- Effective changeover procedures using
existing 13.2kV facilities together with 23kV
facilities.

- Gradual propagation with replacement of
aged facilites.

e ok
ubstaton Disibuion

with minimum impact

LEE L
ok KA

K Ko

Bk
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Application of Amorphous Transformers

* The amorphous transformer pilot project has been
executed. Its effects on loss reduction could be
confirmed.

* We recommend that the installation of amorphous
transformers should be promoted in all the ECs with
their adequate economic evaluation.

y

Thank youl!

Final Work Shop on
“The Project on System Loss Reduction for
Philippine Electric Cooperatives (EC’s)”
Economical Evaluation for Technical Loss Reduction

Takayuki Shibata / JICA TA TEAM
28th February, 2013
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Interactive Four Step Management

Objectives of economical analysis

> Ascertain whether the investment in a planned project is valid from
financial aspects.

> Ascertain whether an ongoing project is operating as effectively as
planned.

P ----
Jica! )
= ©2013 The JICA TA TEAM. Al Rights Reserved.

Project Assessment

‘Seloction fr Select best candidates
candidates offering the best estimated
benefit/cost ratio
o o
sl O

©2013 The JICA TA TEAM. Al Rights Reserved.

Rough Benefit Estimation for Loss Reduction

Rough Benefit Estimation for Loss Reduction

Rough Benefit Estimation for Loss Reduction

Quick benefit estimation
> Cost saving (=loss reduction value) is estimated by loss reduction
(kW) at peak.

cost saving
I
Loss reduction value for
|]:> ‘multiple years (Php)

©2013 The JICA TA TEAM. All Rights Reserved.

> Loss reduction value can be obtained using 1 kW loss reduction value
(Php/kW) easily

Analysis
Benefit (Net Present Cost

Value efe)
Toss reduction value for Countermeasure cost for
‘multiple years (Php) loss reduction (Php)

&

Software
calculation

Calculation
. o
Jiea!
= ©2013 The JICA TA TEAM. Al Rights Reserved.

Input.

kWh loss reduction pear year

Yearly Losa reduction
value (Phplyear)

L

Loes reduction value for
‘multiple years (Php)

Tose Factor = 0.15 X Load Factor +
0.85 X (Load Factor)?

Average Load (kW)

©2013 The JICA TA TEAM. All Rights Reserved




Example of Economical Analysis

Economical Analysis (Payback Period)

Economical Analysis (Net Present Value)

=

Line Type : 4/0
Length : 200m
O.R. : 61% (2074)
Loss : 2.10kW

Line Type : 1/0
Length : 200m
O.R. 2 90% (207A)
Loss © v

O.R. Operation Ratio

® Cost for Measure
Construction Fee :
Removal Fee :

4/0 * 200m
1/0 * 200m

44,087 Php
1,860 Php

® Benefit for Loss Reduction
Benefit : 1.88kW 368,725 Php
Unit PriceldWh  5.00Phy Subtotal of 15; : 868,725 Phy
Interest Rate 0%
Inflatian Rate Total Effect : 322,778 Php

Annual Load Growth 4

i O

©2013 The JICA TA TEAM. Al Rights Reserved.

ple> Line from 1/0 (90%) to 4/0 (61%) <Example> Line reinforcement from 1/0 (90%) to 4/0 (61%)
T S S S S S S S YR T N 7]
B T 5 ol T 45T 3050 34052 5500 2252 087 2% 50430 50 1051 69062 L Tz 7sath e[z
= O 2707 300 34052 7120 42252 102 24 504% GO 05 06 1134 73260 75450 705129 Eandimen ar o 0 0 0 o o o 0 o o o 0 o o o |
s o o o o 0 9 o o o o o o o 0o ofew N o ke 57530 e 7T S 0 AL o T Tiz e T
ot oot v 7m0 0 a0 TEE Taz T T
L Discounted at 10% as discount rate
o I o7 ot s 20 o 5 770 708 51 o 2 9 A
7 (Php] < 7 (Phpl 5 Cf /(1.1)' = —45,947+ 27,437/1.1 + 30,566/(1.1)% +...+ 77,730/(1.1)'
57 [Phpl < 45,947 [Php] ’ = +822,778 [Phpl> 0
58,003 [Phpl > 45,947 [Php]
> Taking into account the value of time, the expected cash flow in the
future is discounted into “present value” with “discount rate”
The expected payback period is “2 years” » The sum of present value is positive (+322,778)
~The return of this project will satisfy investors expectation
v
I'lr.:’ ?'- fea - ©2013 The JICA TA TEAM. Al Rights Reserved.

= ©2013 The JICA TA TEAM. Al Rights Reserved.

Economical Analysis (IRR)

<Example> Line reinforcement from 1/0 (30%) to 4/0 (61%)

T

Comermeasre oo o o o o o o o o o o 0 o o 0 o |see
o
[ s s 352 90 G O 4 e o 0% G0 LA T T |

0L Diccounted at % as discount rate

—45,947+ 27,437/(1+1) + 30,566/(1+1) +...+ 77,730/(1+1) =0

L

r=70.8%

5 Cf /(1)

> IRR (Internal Rate of Return) is a discount rate that results in net
present value of zero for a series of cash flow
» IRR is greater than the discount rate (10%)
“The Project is attractive to investors

wa 0

©2013 The JICA TA TEAM. All Rights Reserved.

Thank you for your attention!

Final Work Shop on
“The Project on System Loss Reduction for
Philippine Electric Cooperatives (EC’s)”

Methodology of O&M for Data Arrangement
of Loss Analysis
Identifying Countermeasures against Technical Losses
for the Low Voltage System

Junichi OHISHI / JICA TA Team
28™ February, 2013
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Contents of This Presentation

1. Contents of Chapter 3

Contents of Chapter 3
Outline of Chapter 3
Brief Explanation of Ch.3
Contents of Chapter 4
Outline of Chapter 4
Brief Explanation of Ch.4
Contents of Chapter 7
Brief Explanation of Ch.7

1.
2.
3.
4.
5.
6.
7.
8.

had ©2013 The JICA TA TEAM. Al Rights Reserved.

Chapter 3
* Title
Methodology of O&M for Data Arrangement of Loss Analysis

4 Composition of this chapter

3.1. Network data
3.2. Load data

2013 The JICA TA TEAW. AllRighis Resenved. [ 2]

2. Outline of Chapter 3

3. Brief Explanation of Ch. 3

3. Brief Explanation of Ch. 3

4 Outline

Methodology about O&M of data for loss analysis is explained
in this chapter.
® Image of Technical Loss Calculation

1

' '

1 [Load Data |—{ Network Data |—{ Technical Loss
.

e

O&M of these data is very important
for accurate loss calculation
)

8 ]
Jiea 62018 The JICA TA TEAW, Al Righs Resenvd

@ Section 3.1 Network Data
® Examples of Network Data

v DSL data

¥ GIS Mapping data
¥ AutoCAD data

v SynerGEE data

Model of Actual System

The actual system will be changed
by daily construction works
New connections, Repair works etc.

Properly Update

©2013 The JICA TA TEAM. Al Rights Reserved.

® General Work Flow of Data O&M Work

Construction Division | 1 Desi
R A—
!} Maenance :
[ew Connection || Repair work |} | [ Data Difference |
[
[ Addition /

— T
[Periodic work]
Daily or Weekly or Monthly
Data Addition / Modification

Update Confirmation

Revision Completion

= ©2013 The JICA TA TEAM. Al Rights Reserved

3. Brief Explanation of Ch. 3

3. Brief Explanation of Ch. 3

4. Contents of Chapter 4

# Section 3.2 Load Data
® Examples of Load Data
¥ Customer's Energy Consumption Data

v Feeder Current Data of Distribution Lines
¥ Distribution Transformer Load Data

% Measured by Measurement Devices
Recorded by Engineering Staff

2

Two Important Items
1. Proper Data Record and Storage
2. Time Consistency of Facilities and Data

w

¥

2 )
Jiea ©2013 The JICA TA TEAM, At Rights Reserved, [ ]

® Proper Data Record and Storage
Load Data - Basically Recorded by Engineering Staff (Manual)

I::> Possi

¥ Confirm whether the data is peculiar or not
¥ Recorded by selected staff at a decided time

of Errors or Lacks

® Time Consistency of Facilities and Data
Load Data - Changed by climate condition and system changes

Carefully check the consistency of the timing
between the load data and the facilities data

= ©2013 The JICA TA TEAM. All Rights Reserved.

Chapter 4
* Title

Identifying Countermeasures against Technical Losses for
Low Voltage System

4 Composition of this chapter

4.1. Methodology of calculation of operating status of
low voltage system

4.2. Options of countermeasures against technical losses
caused in low voltage system

4.3. Criteria of countermeasures against technical loss

reduction
4.4. Recommended capacity of transformer and size of Mr. KEN's part
mme . KEN's p
electric wire
4.5. Installation of amorphous using transformer
S
el &

2013 The JICA TA TEAW. Al Righis Reserved. [ 5]

5. Outline of Chapter 4

6. Brief Explanation of Ch. 4

6. Brief Explanation of Ch. 4

# Outline
Countermeasures against technical losses for low voltage system
is explained in this chapter.
4 Section 1
It is important to grasp operating status of low voltage system.
> Possible to find out facilities which need loss reduction
Two(2) methodologies are explained in this section.

1. Methodology based on DSL data
2. Methodology based on SynerGEE data > Chapter 7

# Section 2
General countermeasures are explained in this section.
+ Explanation of each countermeasure

o
Jiea: L+ €201 The JICA TA TEAM. AllRights Reserved. [ 5]

4 Section 4.1
Methodology of calculation of operating status of low voltage system
@ Methodology based on the DSL data

¥ How to calculate operating status of low voltage system
' This section is based on the DSL data

~

Possible to obtain necessary information

« Operation ratio of facilities
« Composition of facilities etc.

= ©2013 The JICA TA TEAM. All Rights Reserved.

® Image of composition image of DSL data

MV Bus ID Source distribution transformer

Source secondary line  Customer ID

Service Drop

BusID LVBuSID LVBusID LVBusID

<

<

« Service drop line data
Confirm the connecting secondary line

- Secondary line data

Connecting the secondary line o =
-> Digtiibution transformer

~ e

J U )

©2013 The JICA TA TEAW. Al Rights Reserved




6. Brief Explanation of Ch. 4

6. Brief Explanation of Ch. 4

6. Brief Explanation of Ch. 4

Facilies operation ratio

# Section 4.2

Options of countermeasures against technical losses caused
in the low voltage system

® Table of Countermeasures

« Divide load of Tr and LV line ( add a same capacity Tr )
« For high operation ratio Tr and/or LV line
« Lower operation ratio of Tr and LV fine

Category Countermeasure Target Facilities
Composition of facilities
Small ->Big | High Operation
Capacity Changing
Big -> Small Low Operation v High operation ratio Tr and/or LV line ¥ Lower operation ratio
DT &LV Line
Load Dividing High Operation
~ ey Load Centering High Operation _ - Reduction of load loss
= ©2013 The JICA TA TEAM. All Rights Reserved.

7. Contents of Chapter 7

8. Brief Explanation of Ch. 7

8. Brief Explanation of Ch. 7

Chapter 7
# Title  Using SynerGEE
4 Composition of this chapter

7.1. Confirming the operating status of the distribution system

7.2. Procedure of load allocation

7.3. Power flow analysis

7.4. Method of capacitor placement using SynerGEE
7.5. Method of switching optimization using SynerGEE
7.6. Load balancing improvement using SynerGEE.
7.7. Phase balancing improvement using SynerGEE

Mr. Fujitani's part

©2013 The JICA TA TEAM. All Rights Reserved.

# Section 7.1
Options of countermeasures against technical losses caused
in the low voltage system
‘® Composition of this section
1. Implementation of load flow by SynerGEE

2. Confirmation of operating status of distribution transformer
3. Confirmation of operating status of low voltage line

<

Possible to obtain same information of
Sec. 4.1. by using SynerGEE

- Operation ratio of facilities

« Composition of facilities etc.

W W

= ©2013 The JICA TA TEAM. All Rights Reserved.

 Making a feeder model
+ Run load flow program
 Check results

Example : Distribution transformer

ww 0

©2013 The JICA TA TEAM. Al Rights Reserved

Final Work Shop on
“The Project on System Loss Reduction for
Philippine Electric Cooperatives (EC’s)”

Economical Sizing of the Transformer and the Electric
Wire of the Low Voltage System

- Introduction of AMDT Pilot Project-

KEN Kuwahara / JICA TA Team

28t February, 2013
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Loss Reduction of Low Voltage Facilities

Contents
1. The study of economical sizing for transformer
2. The study of economical sizing for Low voltage line
3. The Pilot Study of Introduction AMDT

Concept to have Effective Low Voltage Facilities
1) Minimize the failures caused by overloaded conditions
2) Reduced core losses (Non-load losses) from inappropriate size
3) Reduced Copper losses (load losses) from inappropriate size
4) Minimize voltage fluctuation
5) Reduced voltage drop

©2013 The JICA TA TEAM. Al Rights Reserved.

Aged Power Transformer Condition

amm oil
Leakage

3
3

Rust on the D7 bottom

Reduce the iron of Thickness

e T e ——T— e

,
Jiea ©2013 The JICA TA TEAM. All Rights Reserved. [ 2]

Permissible Overload of Transformer

1 Economical Sizing for Pole Transformer

1 Result of the Case Study of TR Sizing

Equivalent Load in % of Rated KVA Before Peak Load: 50 %

Hours of Peak Ambient in Degrees C
Load oc | wc [ 20c | 3s0c | aoc | soc
112 200%| 200%| 200%| 200%| 194 | 178%
1 200%| 200%| 195%| 183%| 169%| 155%
2 189%| 170% | 169%| 157%| 145%| 1a1%
4 163%| 1509 | 145%| 13a%| 123%| 1%
8 15|  136% | 127%| 118%| 108%|  or%
24 18| 12om| 111| 100%| 92| &%

©2013 The JICA TA TEAM. All Rights Reserved

Case Study

20kW
loading

pper Loss (W] = (Peak Load | o
wi * 8760H)
(43) Annual Cost of Energy Loss [PHP] = Enaroy Loss IW] <Unit price [PHP RWh]

pper Loss W]

(*4) PW Cost of 1) 110% / (1+10%)30)
Toarakemar | ool Gt | PWORN || PO Coun o Erery || TR0
L N T T T

(o443 fall (tuttea a5
Vi Sk ] [P R
T ] Swe LT
ZSRVA. B5515 50,17 55,097 mzn
A e

2R et
o« (*1) PW O&M cost = (Inital Cost *10 %) * (1+10%) ~ 30-1) / 10%  (1+10%) " 30)
3}

- ©2013 The JICA TA TEAM. Al Rights Reserved.
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: Economical Transformer Sizing

(<2013 The JICA TA TEAW. Al Rigis Reserved. [ 5]
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SRLLEST

Low Voltage Wire Selection Method

Precondition

Loss of ACSR 110 Wire at 100r

550Q/kim * (2304 *0.33)2°0.1k
Loss of ACSR 210 Wire at 100m = 0,436 Q/km * (2304 “0.33)"2 0.1k
Loss of ACSR 310 Wire at 100m = 0.345Q/km * (2304 “0.33)"2 0.1k
Loss of ACSR 40 Wire at 100m = 0274 Q/km * (2304 *0.33)"2 *0.1km = 158 W

Result of the case study

Cossreducion | Constncion oo Benett
vae (1) ] )
‘Granging rom ACSRII0 o Se P N
‘scsran g2
S AR e ot =
“Cranging rom ACSRIIO - - -

)
Trea ©2013 The JICA TA TEAM. All Rights Reserved. (5]

Summary : Economical LV Wire Sizing

Methodology of DT Valuation

2013 The JICA TA TEAW. Al Rights Reserved. [ 3]

TOC : Total Owing Cost
TOC = Price of DT

Initial Cost

+ Loss Valuation* of DT
Running Cost

ron core

Loss Valuation (LV) of DT
LV of Iron Core + LV of Winding

LV of Iron Core = A* X No Load Loss
LV of Winding = B* X Load Loss,

*A and B are factors which reflect investment plan,
fuel cost, etc

Price of DT

Composition of DT Price

DT is valuated by not only the price of DT
_ but also the amount of DT loss

©2013 The JICA TA TEAM. All Rights Reserved.

Evaluation of AMDT Model Project
REPLACEMENT AMDT from existing SiFe DT
e About 20% loss reductions are expected

| PPhpp

b

©2013 The JICA TA TEAM. Al Rights Reserved




Actual Energy Loss Calculation of AMDT

sl o

= P s

e e e o P Vo Vi Vi P P
I oo [ se s s o [ 0m [ ws - ——

160,000

140,000

120,000

100,000

PW Total Cost [pesa]

80,000

60,000

40,000

[years]

©2013 The JICA TA TEAM. All Rights Reserved.

!II From the Pilot Project Study PELCO2

e
] [i]
Loy = ©2013 The JICA TA TEAM. Al Rights Reserved.

Final Work Shop on
“The Project on System Loss Reduction for
Philippine Electric Cooperatives (EC’s)”

Identifying Countermeasures against Technical Losses
for Medium Voltage System

Keiichi Fujitani / JICA TA TEAM
28th Feburary, 2013
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Method of Loss Reduction for Medium Voltage Line

1. Method of Loss Reduction for
Medium Voltage Line

i

1.1 Method of Loss Reduction for Medium Voltage Line

Category Countermeasure Targe Facilties Remarks

Line Thickening High Operation

Parallel Circuit High Operation

Requiring some amount
High Operation o investment on facliies
reduce power losses.

Upgrading Voltage

Gapacitor Placement/

Low Power Factor line
Line | MvLine Replacement

Phase Increasing High Operatian

[Carrying out with small

Loag Batancing Unbalenceline [amountexpenses hough
et work
Erecive methog or
swiching Opmizaton [ Mercomnecton |oyficommecion

<8

Hea!
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Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.2 Method of Loss Reduction for MV Line (1)
<Line Thickening>

+ Thicken MV line to upper size
+ For high operation ratio MV line

=)

v High operation ratio ¥ Lower operation ratio

Reduction of line loss

©2013 The JICA TA TEAM. Al Rights Reserved.

1.3 Method of Loss Reduction for MV Line (2)

<Parallel Circuit>
* Install new MV line

on the existing MV line
+ For high operation ratio MV line Exising ine

=

¥ High operation ratio ¥ Lower operation ratio

Reduction of line loss

.
Jiea ©2013 The JICA TA TEAM. All Rights Reserved.

1.4 Method of Loss Reduction for MV Line (3)

<Upgrading Voltage>

+ Upgrading MV Voltage from 13.2
+ For high operation ratio MV line

R 11— - R L—»
13.2kv 23KV
L> 1
+ High operation ratio RIZ> RI2 + Lower operation ratio

Reduction of line loss

©2013 The JICA TA TEAM. Al Rights Reserved

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

Method of Loss Reduction for Medium Voltage Line

1.5 Method of Loss Reduction for MV Line (4)

<C: itor Pl >

+ Install new capacitor or change capacitor location on the existing MV line
+ For low power factor MV line

Install capacitor or
change capacitor

No capacitor line

=)

Not suitable capacitor

T size or place

Improve power factor and voltage level

Reduction of line loss

i)

©2013 The JICA TA TEAM. Al Rights Reserved.

1.6 Method of Loss Reduction for MV Line (5)
<Load Balancing >

+ Change the phase connection of pole transformer on the existing MV line
* For unbalanced phase current MV line

R 09— R 10I—

HDﬁ - 10—

1. ll—’ e 1 Olfb e

PO FOO

+ Unbalance line vbalance current
Reduction of line loss

o ssa
Jiea! 2]

©2013 The JICA TA TEAM. Al Rights Reserved.

1.7 Method of Loss Reduction for MV Line (6)

<Switching Optimization >

+ Leveling of the distribution load by switching at optimal point on the existing MV line
+ For Multi-interconnection MV line system

LA ©  ladB @ ladC @ Lowd
ciose ciose open

oo aamen W Ectuctonat load s

ladA O lade @ ladC © LoD
Close Open Close

- ©2013 The JICA TA TEAM. Al Rights Reserved.

Method of Loss Reduction for Medium Voltage Line

Criteria for Taking Countermeasures against Technical Loss
Reduction in the Medium Voltage System

1.8 Method of Loss Reduction for MV Line (7)

<Phase Increasing >

* Increase the phase number on the existing MV line
* For high operation ratio MV line

=)

L>1p
RE?> RI2

R L=

v High operation ratio ¥ Lower operation ratio

Reduction of line loss
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2. Criteria for Taking Countermeasures
against Technical Loss Reduction
in the Medium Voltage System
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2.1 Conditions of study on medium voltage system

Economic Evaluation Study 5 years / 15 years

Load Factor 0.57

Unit Price per kWh 5 PHP/kWh

Inflation Rate 3%
Annual Growth Rate 4%
Discount Rate 10%

kW Value of load loss 82,291 PHP(5 years) /
237166 PHP(15 years)
180,573 PHP(5 years) /
404,115 PHP(15 years)

The construction costs are calculated via the MATDX (FY2010)
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kW Value of core loss
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Criteria for Taking Countermeasures against Technical Loss
Reduction in the Medium Voltage System

Result of Study on Loss Reduction Project

2.2 Study example (Line Thickening)
—

Line Type : ACSR 2/0 |:> Line 1‘pr ACSR 410 or 336
Length : 1 km Length :
Operation Ratio : 40%

* The loss reduction value and the construction fee,

which include removable fee and O/M cost for 15 years

Loss reduction nstruction | Benefit (PHP)
value (PHP) fee (PHP)

Not change 0 0 0

Changing from
\CSR20 to ACSR4/0

448171 293,107 155,064

727,538 485,724 241,814

nging from

ACSR2/0 to ACSR336
The line thickening from the ACBR2/0 size line to ACSR336 size line
is most effective in this case.
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3. Result of Study
on Loss Reduction Project

o

3.1 Appropriate Line Thickening conductor sizes

"™\ [Suitable cond

* The loss reduction value and the construction
which include removable fee and O/M cost for 15 years
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Result of Study on Loss Reduction Project

3.2 Appropriate conductors sizes of parallel circuit

Result of Study on Loss Reduction Project

Result of Study on Loss Reduction Project

3.3 Appropriate phase number

Operation rate
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* The loss reduction value and the construction fee,
sas which include removable fee and O/M cost for 15 years
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[ Exinting conductor size] > [Appropriate phase mumber |

* The loss reduction value and the construction fee,
which include removable fee and O/M cost for

ars
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3.4 Appropriate voltage for newly installed transformer

Demand (MVA)
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'\[ iate voltage for newly installed

* The loss reduction value and the construction fee, which
include removable fee and O/M cost for 5 and 15 years
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4., Sample Analysis of Loss Reduction
for MV Line using SynerGEE at FLECO

Sample Ang] (gsm of Loss Reduction for MV Line
using SynerGEE at FLECO
4.1 Model of Sample Analysls 1)

‘Demand: 10,95%W (2009
Power factar: 85%

Sample Analysis of Loss Reduction for MV Line
using SynerGEE at FLECO
4.1 Model of Sample Analysis (2)
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Sample Analysis of Loss Reduction for MV Line
using SynerGEE at FLECO
4.2 Result of Sample Analysis before countermeasure
(Using SynerGEE Load Flow analysis)

Fecder| Feeder Name_[Subsiatior] oman [amper
Iy

z
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Line(kui)] Tr(aw)
Tio [ w5 |60 | o [ a8

5 [ 20 [109| 7 15

FI_|Pagsanan | Lombant
2 Lumban | Lumbanz
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Sa.mple Anal; s:.s of Loss Reduction for MV Line
using SynerGEE at FLECO
4.3 Necessary countermeasure for loss reduction
(Line Thickening base on manual)

cede] Fecder tame | 4o Ure] Percertage ercenage

Loadng _| P15

NewLine
Size

Length

iotoronce 3 Totworenc) |
Fageanan | Z0ACSR [ about0-44 | ree Sbout 1923 | 3537
Lumban AcsR |_abowzo | oo 5 5
Kalayaan | V0 ACSR | sbout nge
Gavni AcsR | abouts | tree
Pacterpail | 20 ACSR | about
Pangl AcsR | about1s | tree 5 -
[F7 [ SrioanFamy | 210 ACsR | abou 34-37 | tnee |33 ACSA| aboun 1720 | 1425
Fg | MebiaciSa 2ACSR about 4345 | three | 410 ACSR | about 23-24 189

— ©2013 The JICA TA TEAM. Al Rights Reserved.

Sample Analysis of Loss Reduction for MV Line
using SynerGEE at FLECO

4.4 Result of Sample Analysis after countermeasure
(Line Thickening base on manual)

Focder | Feeder Name |Subsiatior] eman [Ampere 055
Var [ wa | A | T 5 Juneaw] o
FL | pagsanjan | Lumbant 2363 Tio [0 Jam | a3 | a7
2 Lumban | Lumbanz | 1001 5 | 20 |10 | 7 13
3 | Kalayaan | Lumbanz| 770 57
7] Cavini__| Lumbanz| 786 65
5 | pasterani | pani 1579 )
s Pad_| 727 & | 245
7| Snioan/Famy | wabitac | 2030 104 54
o Mabitac | 1,665 a0 [ a0
Towl_[10941] 6,784 [12.874 Py 217
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Sample Analysis of Loss Reduction for MV Line
sing SynerGEE at FLECO

4.5 Effect of countermeasure for loss reduction (Line Thickening)

® Cost for Measure

Construction Fee : 4/0 *  189m 85,515 PHP
336 * 4,959m 3,739,974 PHP
Removal Fee : 2 * 189m 2,758 PHP
2/0 * 4,959m 120,285 PHP

Construction Fee : 4/0(3-phase) 452,458 PHP/km
336(3-phase) 754,179 PHP/km

Removal Fee :  2(3-phase) 14,590 PHP/km
2/0(3-phase) 24,256 PHP/km

® Amount of Money for Loss Reduction (result from SynerGEE)
Loss Reduction © T5kW 17,787,450 PHP
Before: 489kW *Total loss reduction value:237,166PHP/kW
After: 414kW Subtotal : 17,787,450 PHP

Total Effect : 13,838,918 PHP
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Sample Analysis of Loss Reduction for MV Line
using SynerGEE at FLECO

4.6 Necessary countermeasure for loss reduction

Sample Analysis of Loss Reduction for MV Line
using SynerGEE at FLECO

4.7 Result of Sample Analysis after setting Capacitor

(Capacitor Settmg usmg SynerGEE Ca pacitor Pl ) Feeder| Foeder Name [Substaton] — Demand— Jhper o
et | Fectm e  copsno ] Vo | P X | oo oGl 6w
& T [ 2369 0 o
. T
[T Y Tor L
o T )
[ EF)
TP 2m
o Shioanramy EYEN
[ [Smomeam |25 S e TN T
r [ | e | o | oo | = o
p— )
The result of ier Coumiermossre
Capacitor Placement = =
b, = 5
s
- 5
:
7
- oen
o) 7
s Tiea’ [1] 52013 The JICA TA TEAM, All Rights Reserved,

©2013 The JICA TA TEAM. Al Rights Reserved.

Sample Analysis of Loss Reduction for MV Line
sing SynerGEE at FLECO
4.8 Effect of setting Capacitor
® Cost for Measure

Construction Fee : 150var * 1 60,083 PHP
300var * 1 72,61
450var * 6 483,480 PHP

Subtotal : 616,164 PHP

Construction Fee : 150var(3-phase) 60,083 PHP/set
300var(3-phase) 01 PHP/set
450var(3-phase) 80,580 PHP/set

® Amount of Money for Loss Reduction (result from SynerGEE)
Loss Reduction * 49kW 11,621,134 PHP
[Bol.m. o J *Total loss reduction value:237,166PHP/KW

After:  440kW Subtotal : 11,621,184 PHP
Total Effect : 11,004,970 PHP
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Thank you for your attention!
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