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400 kV EFEHL— b OFEZE (Madunaghat — Matarbari ft)

230 kV =BV — F DL (LILO & Madunaghat — Old Madunaghat [#)
EEHFOLAT T MO, BB

RIRNEWROFAIZEE T 2 EHHE~E (Floraand Fauna)

PGCB 75 DOE ~~ IEER L' AR — F M S BEO AR HE 2 v —
DOE 7°% PGCB -~ IEER L'AR— R B3GR F ST PR AR o v —
HARER BE A A S (List of terrestrial Flora and Fauna)

MG & AATEME T 27 7 v a 7T

AR A OB M FE

1 3 TR — Y o iAok

QUAES ey

o3 SEE e R

Abbreviated Resettlement Plan (ARP)#zif%& L AR — K

Environment Impact Assessment (EIA) g #& L 7~ — |
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A Ampere

AAAC All Aluminum Alloy Conductor

ABT Availability Based Tariff

AC Alternate Current

AC Aluminum-Clad Core

ACSR Aluminum Conductor Steel Reinforced

ADB Asian Development Bank

ADP Annual Development Plan

AE Assistant Engineer

AFC Automatic Frequency Control

Ah Ampere hour

AIS Air Insulated Switchgear

ALDC Areal Load Dispatch Centers

AM Assistant Manager

BDT (tk) Bangladesh Taka

BERC Bangladesh Energy Regulatory Commission

BFD Bangladesh Forest Department

BFIDC Bangladesh Forest Industries Development Corporation

BPDB Bangladesh Power Development Board

BREB Bangladesh Rural Electricity Board

BSS/B. Com. Bachelor of Social Science, Bachelor of Commerce

BWDB Bangladesh Water Development Board

CCL Cash Compensation under Law

CCPP (CC) Combined Cycle Power Plant

CDM Clean Development Mechanism

CE Chief Engineer

CFPP Coal Fired Power Plant

CHT Chittagong Hill Tracts

CIF Cost, insurance and freight

CIGRE Conseil International des Grands Réseaux Electriques
International Council for Large Electric Systems (English)

C/P Counterpart

CO, Carbon Dioxide

COD Commercial Operation Date

CPGCBL Coal Power Generation Company Bangladesh Limited
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CPU
CR
DAM
DB
dBA
DC
DC
DESCO
DGM
DM
DOE
DOF
DPP
DPDC
DSM
ECA
ECC
ECNEC
ECR
EDC
EDS
EE
EGCB
EIA
EIRR
ELD
EMaP
EMoP
EMS
EN
EPCB
FC
FD
FGD
FIRR
FO
F/S
FY
GCB

Central Processing Unit

Critically Endangered

Department of Agricaltural Marketing
Database

A-weighted decibel

Deputy Commissioner

Direct Current

Dhaka Electric Supply Company
Deputy General Manager

Deputy Manager

Department of Environment
Department of Fisheries

Development Project Proposal

Dhaka Power Distribution Company Limited
Demand Side Management
Ecologically Critical Area
Environmental Clearance Certificate
Executive Committee of the National Economic Council
Environmental Conservation Rules
Economic Dispatch Control

Every Day Stress

Executive Engineer

Electricity Generation Company of Bangladesh
Environmental Impact Assessment
Economic Internal Rates of Return
Economic Load Dispatch

Environment Management Plan
Environmental Monitoring Plan
Energy Management System
Endangered

Environmental Pollution Control Board
Foreign Currency

Finance Division

Focus Group Discussion

Financial Internal Rates of Return
Fosil Oil

Feasibility Study

Financial Year

Gas Circuit Breaker

XiX
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GDP Gross Domestic Product

GEF Grid Emmision Factor

GHG Greenhouse Gas

GIB Gas Insulated Bus-bar

GIS Gas Insulated Switchgear

GOB Government of Bangladesh

GOJ Government of Japan

GPRS General Packet Radio Service

GRC Grievance Redress Committees

GSW Galvanized Steel Wire

GT Gas Turbine

GWL Ground Water Level

ha hectare

HFO Heavy Fuel Oil

H-GIS Hybrid Gas Insulated Switchgear

H.S.C. Higher Secondary Certificate

HSD High Speed Diesel

HQ Headquaters

HW Hardware

Hz Hertz

ICB International Competitive Bidding

IEC International Electrotechnical Commission

IEE Initial Environmental Examination

IFC International Finance Corporation

IKL IsoKeraunic Level

IMF International Monetary Fund

IPP Independent Power Producer

IPCC Intergovernmental Panel on Climate Change

IT InformationTechnology

IUCN International Union for Conservation of Nature and Natural
Resources

JAM Junior Assistant Manager

JICA Japan International Cooperation Agency

JPY Japanese Yen

kA Kilo-Amperes

kv Kilovolt

kW Kilowatt

kWh Kilowatt-hours

LAO Land Acquisition Officer
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LC

LFC
LILO
LIWV
LL-ACSR
LNG
M.B.B.S.
MCM
MIS
MOEF
M/P
MPEMR
M.S.C.
MVA
MW
N/A
NEMAP
NGO
NLDC
NO
NOx
Oo&M
ODA
OH
OPGW
PAP
PAX
PBS

PC
PCM
PD

PDH
PGCB
PIU
PLC
PMU

PP

PPA

PS (P/S)

Local Currency

Load Frequency Control

Line In Line Out

Lightning Impulse Withstand Voltage

Low Loss Aluminum Conductor Steel Reinforced
Liquefied Natural Gas

Bachelor of Medicine, Bachelor of Surgery
Milli-Circular-Mil

Management and Information System

Ministry of Environment and Forests

Master Plan

Ministry of Power, Energy and Mineral Resources
Master of Science

Mega Volt-Ampere

Mega Watt

Not Applicable

National Environment Management Action Plan
Non Governmental Organization

National Load Despatch Center

Not Threatened

Nitrogen Oxides

Operation and Maintenance

Official Development Assistance

Overhead

Optical Fiber Composite Overhead Ground Wire
Project Affected Person

Private Automatic Exchange

Pally Bidyut Samities (English: Rural Electric Society)
Power Cell

Pulse Code Modulation

Power Division

Plesiochronous Digital Hierarchy

Power Grid Company of Bangladesh Limited
Project Implementation Unit

Power Line Communication

Phasor Measurement Unit

Power Plant

Power Purchase Agreement

Power Station

XX1
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PSS Power System Stabilizer

PSS/E Power System Simulator for Engineering
PSMP2010 Power System Master Plan 2010
PWD Public Works Department

P&D Planning and Designing

ROW Right of Way

RPCL Rural Power Company Limited

RS Resource Scheduling

RTU Remote Terminal Unit

RUS Rated Ultimate Strength

RV Replacement Value

R&D Research and Development

SAE Sub Assistant Engineer

SCADA Supervisory Control and Data Acquisition
SCC Site Clearance Certificate

SCF Standard Conversion Factor

SDE Sub Divisional Engineer

SDH Synchronous Digital Hierarchy

SIE Super-Intending Engineer

SIPP Small Independent Power Plant
SIWV Switching Impulse Withstand Voltage
SLA Subsidiary Loan Agreement

SOx Sulfur Oxide

SPS Stand-alone Power Station

SS (S/S) Substation

S.S.C. Secondary School Certificate

ST Steam Turbine

ST™M Synchronous Transport Module

SPT Standard Penetration Test

TEPCO Tokyo Electric Power Company

T/L Transmission Line

™ Telemetry

TOR Terms of Reference

UFR Under Frequency Relay

UGS Ultra-High Strength Galvanized Steel Wire
UNO Upazila Nirbahi Officer

USD United States Dollar

UTS Ultimate Tensile Strength

VCS Verified Carbon Standard
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VPN Virtual Private Network

vQC Voltage Reactive Power Control

WACC Weighted Average Cost of Capital

WB World Bank

WTP Willingness To Pay

WZPDCL West Zone Power Distribution Company Limited
XLPE Cross Linked Polyethylene

3LGO Three Phase Line Grounding and Opening
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F1E FE

1.1 AEDER

N7 IF v aEHEAT T EBUFIIENT 2B HFFEICH ST D720 TR KI5 E

VAL =TT ] Q010 ) ERTE L, T v ¥ I BRI RIRA AR RE D ABRR O A
B ZER L, O AREERFIH LI RENT 28X L W <HBETH L, 4% T
v Z A EXIZEBT D FERM OILRN RIS 50, BEHMAG O 2 EHFEOE
By A~LERNTEEBT D 2 &0, I8 [HORHRRBEFEERICATRTH D, —T7.
BEAFD 230KV ¥ v 1 —F v Z T HERERITT v ¥ A EX THEIIN RIAEN 2 KE=
EXNERAMEBTHICEEFEERNARRLTEBY, |HRORELIT O P RBERSIT
(National Load Despatch Center:NLDC) & 43 IZHERE L TUWN R W2 D8 D2 E G 23
WEEZRRDUC D D . &y T —F v 2 3 O R R O B M O AR S AT O
WENEBOREL e o TS, FAIvAL—T T NIBNT S REEBROEN - JLiEE
T 5 REN BT ONTEY, ¥y —F v Z A MOmERREERITELE Y-
7 bO—2L LTETONTND, ERORWEZHE X, JICA 13X v —F v 2 AHO
EERBIEBIRIMRD 74—V VT A AXT o &{TH 2 % [N EBIFEAE LT,

1.2 XEXDBE

AREEOBEIIUTO LB TH D,

FEL N T IT V2l vy —F v 2 IR ERR L

FEAEN By —F v A EEHEEER B L, PRIGERTITzUET 52 &

WZHETHHLDOTH D,

M 400 kV EEHROBGEE (X v —F v T U/”)

400 kV /230 kV BT O HR%

230kV /132 kV ZEFTOHiak

230 kV and 132 kV O REERR OB

NLDC Df&

7 AE A T B E X O R i

AVINT 4T R GEMIEGE, ARLAHB, i TR A

x5 Hitdsk Xy NER, Fy A EFK

CED . REOENOLENMAEZK Y . LLCRIE OREF R M CRIEL B ORI

52 ffi A N T T T v 2 kEER S (Power Grid Company of Bangladesh Limited, DL

[PGCB] )
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FEOBE S > AT MEFEMERHE, EEAROEERE S L ORRFNE & Z OB IS Z 42
RENTMEIILTOLEY TH D,

T7x—X 1

o 400 kV LB O (Meghnaghat — Madunaghat [#1)

e 230 kV Meghnaghat Z8 T O HIF%

e 230 kV Madunaghat P PAPTHTR

e  Hathazari — Sikalbaha [} 230 kV LILO 25 & #RE%

TJx—X 11

400 kV EEMEGEE (Madunaghat — Matarbari fi)

400 kV Meghnaghat IR

#1400 kV Madunaghat 22 5 AT T

230kV T [RIFREEMAREGEE (BEE% Madunaghat 27T & #75% Madunaghat 28 B FT[H)
BER% 132kV Madunaghat ZZ #8577 D 230kV ~DH{FX

ER 72— oFTT7 =X TIZOWVWTE, o b TF v X I ~DEEEITH
72812, Matarbari X°> Moheskhali 8 FEATD L 9 72 KA EATOEHBIMEHT TH > TH FW
BB CEM L7 RV,
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‘ T T T ,':l ™y
£ % ’; Meghnaghat
E )
en I 0 ., 400/230KV
Hathazari = .
S 1400kVT/L
Madunaghat = @
Raozan 400/230 kVS/S:  :

sns‘ammnn

400 kV T/L

C...............O...O......:::)

Sikalbaha
Madunaghat
230/132kV S/S
Matarbari
2 x 600 MW

12-1 7udzy hRa—7
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1.3 BEEH

et o, A

KA TIX, 20144 H EAIXVESZBME L, 201549 A TAEIZZ 74 F /LR — b

FEOEGFRMIILL T D@ TH D,

ESE 8. | AFRELAT OIE 53 B Dt
L | KFEOHE 5 - RO 9. | By H—r3— NDOARFHTE
2. | %GR L OBERR i O BUK R A 10. | [N EBUFN OF SR T & O H
3. | AHEEDOEERDIRE Rl | A&7 g LR—1 (2014441 EA))
4. | KEEONE WERHESOBARSEM | R2| F7uZ LA LKR— |k (201446 H tF4))
A
5. AREEOBRHHRE R3| 427U LLKR—F (201449 H H4))
6. | REFEDREEA AR R4 | RT 7 F 774 F /L LAR—F (20144E11 A F147)
7| REEMEORE RS | 77 A F /L LaR— bk (201548 H T H))

1.4 RIBEMTEA

1.4.1 XPEBEEIZFT—

AIFREE I F—13, 20144FE 6 H 13 A~24 A2 Tz, BEYIZ, 400 kV K m 235E
. EBEI. £ L THRBERSFTICE T 5 Power Grid Company of Bangladesh Limited
(PGCB)D R )b TH 5,

I TLNILUTOEEY THL,

Date Program Site
June 14" .
1 (Sat) Departure from Bangladesh (Dhaka) - Flight: TG322 (13:35)
June 15™ . . .
2 (Sun) Arrival in Tokyo, Japan (Narita) - Flight: TG640 (08:10)
June 16® - Kick-off meeting - TEPCO HQ
3 (Mon) - Visit to 500 kV Underground SS - TEPCO 500 kV Shin-Toyosu Substation
- Courtesy Call on JICA Headquater (HQ) - JICA HQ
i)
4 Ju(rr}eug - Visit to LL Conductor Manufacturer - J-Power Systems
June 18 - Visit to 500 kV SS&500 kV Overhead (OH) T/L - TEPCO 500 kV Shin-Tama Substation
5 (Wed) - Visit to Central Load Dispatching Center - Central Load Dispatching Office of TEPCO
- Move to Nagoya - Nozomi 243
June 19 - Visit to Insulator Manufacturer - NGK Nagoya Factory
6 (Thu) - Visit to LL Conductor Manufacturer - VISCAS Numazu Factory
u - Move to Sendai - Kodama664, Yamabiko155
i}
7 Ju?sriZ)O - Visit to LL T/L site, 500kV-GIS SS, and CLDC - Tohoku Electric Power Company
June 21 - Move to Utsunomiya - Yamabiko 210
8 “(Seat) - Visit to T/L Testing Site - VISCAS Nikko Testing Site
- Move to Tokyo - Bus
9 June 22™
(Sun)
June 23 - Visit to SS Equipment Manufacturer - TOSHIBA Hamakawasaki Manufacturer
10 (Mon) - Visit to Thermal Power Plant - Thermal Power Plant of TEPCO
- Wrap-up meeting - Same as above
Ll
11 Ju(r"i?uif Transfer to Bangladesh (Haneda, 23™ midnight) - Flight: TG661(00:20)-TG321(12:10)
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=

1.4.2 T)X) ECOBMtsF+—

B T —13, 2014 42 11 A 5 BICX v 0 THfE S, SeEi3ke 2 &, Bk
HE | BAN Y A HEEBAPHR%fi (Gas Insulated Switchgear:GIS)<h%7-. & O th B E 2 O Fi A

T o7,

HEifreE I F—To7n 77 LFIUTOLEY ThH D,

<5™ Movember>
Qo00-5:20
2:20-9:30
9:30-9:40
S:40-10:00

10:00-10:40
10:40-10:45
10-45-11-25
11:25-11:30
11:30-12:10
12:10-12:20
12:20-12:00
13:00-14:00
14:00-14:10
14:10-14:50
14:50-15:00
15:00-15:40
15:40-16:00
16:00-17:20

Agenda

Registration

Opening Address from the PGCE Executive Director, Mr.Chowdhury Alamgir Hossain
Greetings from the PGCE Project Director, Mr. Yeakub Elshi Chowd hury

Mir. Kei Toyama, Senior Representative, JICA Bangladesh Office

NICA Project Introductions

Presentation of EHV 55 Equipment by HITACHI (Including O8A)

5 min break, changing companies to VISCAS

Presentation of Low Loss Conductor by WISCAS (Including Qu8A)

5 min break, changing companies to TOSHIBA

Presentation cn EHV 55 Equipment by TOSHIBA {Induding Q18.A)

10 min break, changing companies SUMITOMO Electric Industries (JPS)
Presentation on Low Loss Conductor by IPS [Including Q84

Praying and LUMCH BREAK

Preparation for the afternoon session

Presentation on EHV Substation Equipment by Mitsubishi Electric (including O8A)
10mnin break, changing companies to NGE Insulator

Presentation of Insulator by NGE Insulator [Including Q8.A)

Closing Address from Executive Director, Chowdhury Alamgir Hossain

All companies meeting with MD/ED/PD for 15 min each at JICA Bangladesh Office
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F2E N BBAEY 5 —0BERK

2.1 TR BBAEI 5 —DHE
2.1.1 RE.XEBRUEEDEE

() EoEE 7 22—, 1972 FOMNLICK, BRAZRRE L RIT TE 7, Yk E
REIX 200 MW &r“fa%ot WL, 2013 42 11 HIZHEREIL 10,213 MW £ TH X 72
ENFEINTND, TDOIHIH, BERED SSWIIEHIZLLZLOTHY ., HY D 42 %ITR
MIck2b0ThHD, N7 T7FT v 2 BN 2010 FICET LEZENRERRO—BRE L
T. B X% 2,300 MW O Eil (Heavy Fuel Oil :HFO) & 7 ¢ — B VHRFENEA SN0,
KIRT ANIEIR E LTEREHRTH V| FEED 64.50 %ILIKAT ALV FEbiLTns

Installed Capacity (MW) as of November 2013

DCoal
683 250 590 230 @ Import
1'9633_ :’. _\; OHydro
6,587 ONatural Gas
BHFO
ODiesel

Installed Capacity by Plant Type as of November 2013

D Reciprocating Engine
@Power Import
OHydro

Osteam Turbine

@ Combined Cycle

BGas Turbine

(fHi}: BPDB 7 =7 %A1 )
B 2.1-1 BB & REFTREEER DR EFEAE
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TFRIZ, 2011-12 FFED T3] ETORMEROEERE, FHBEEBEEEZTRT,

F 211 XU T TFT V2 TR BRERT

Plant Name Fuel Type Generation (2011-12)
(kWh)

60 MW Shikalbaha Gas 38,550,126
Shikalbaha 150MW PS Gas 313,326,759
Ashugonj 2x64 MW S.P.S (1,2) Gas 306,946,203
Ashugonj 3x150 MW ST (3,4,5) Gas 2,609,158,392
Ashugonj 90 MW CC Gas 316,044,350
Ashugonj 56 MW GT Gas 315,844,548
Ashugonj 50 MW Gas 394,250,928
Shiddirgonj 2X120 MW SPS EGCB Ltd. Gas 675,752,832
Shahazibazar GT 57 MW Gas 19,188,120
Shahazibazar 60 MW (8,9) Gas 414,179,764
Ghorasal 2x 210 MW ST (3,4) Gas 2,052,899,311
Ghorasal 2x 55 MW ST (1,2) Gas 312,782,856
Ghorasal 2x 210 MW ST (5,6) Gas 1,269,977,592
Haripur 100 MW GT Gas 353,686,580
Shiddirgonj 210 MW SPS Gas - 2,070,036
Tongi 109 MW GT Power Station Gas 434,191,565
Sylhet 20 MW GT Gas 13,250,190
Sylhet 150 MW GT Gas 101,985,761
210 MW Rauzan # 1 (Chittagong) Gas 507,983,964
210 MW Rauzan # 2 (Chittagong) Gas 104,860,720
Fenchugonj 90 MW CC Gas 527,326,240
Fenchugonj (Unit-2, 90 MW) Gas 440,327,175
Baghabari 71 MW GT Gas 362,487,535
Baghabari 100 MW GT Gas 733,417,871
Chandpur Combined Cycle Gas 91,558,285
Barapukuria Power Station Coal 883,302,714
Bera Peaking Power Station 71IMW HFO 68,496,206
Baghabari 50 MW Peaking PS HFO 95,846,605
Hathazari HFO 72,616,800
Sangu,Dohazari HFO 78,897,595
Titas 50MW Peaking Power Plant HFO 73,100,211
Isolated HSD 1,728,799
Khulna 110 MW SPS HFO 130,993,355
Khulna 60 MW SPS HFO 21,541,686
Bheramara3x20 MW GT HSD 55,718,983
Saidpur 20 MW GT HSD 19,109,890
Rangpur 20 MW GT HSD 20,045,183
Bhola (old) Diesel PS HSD 249,450
Barisal 2x20 MW GT HSD 40,168,158
Barisal Diesel PS HSD 93,856
Faridpur Peaking Power Station 50MW HFO 53,381,290
Gopalgang Peaking Power Station 100MW HFO 98,284,251
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Plant N Fuel T Generation (2011-12)
ant Name uel Type (kWh)
Private Sector /IPP
Rural Power Company Ltd.(RPCL) Gas 1,306,528,608
WESTMONT POWER Gas 241,766,400
Haripur Power Ltd. Gas 2,601,598,000
Meghnaghat Power Ltd. Gas 3,662,692,810
KPCL( Khulna Power Company 19*8 MW D) HFO 516,346,900
NEPC Consortium (8*15 MW GT) HFO 377,675,500
Rental Power

Bogra RPP (24MW) Gas 167,580,700
Energy Prima, Bogra 55 MW Gas 84,241,728
Ghorashal, Max Power 78.5 MW Gas 303,755,212
Doreen Power Ltd.(Tangail 22 MW)SIPP Gas 138,592,661
Doreen Power Ltd.(Feni 22 MW)SIPP Gas 159,618,420
Summit Purbanchol Po.Co. Ltd(Jangalia 33MW)SIPP Gas 214,637,197
Precision Energy Ltd (Ashuganj 55 MW ) Gas 420,192,863
Aggreko Int.B.Baria RPP (70 MW) Gas 508,908,110
Ashuganj (United Power Ltd.) (53 MW) Gas 419,662,387
Energyprima Ltd.[Kumargao] (50MW) Gas 267,446,540
*Sahzibazar RPP (86 MW) Gas 589,434,220
Energyprima Ltd.[Shajibazar] (50 MW) Gas 281,947,689
Desh Combridge Kumargaon Ltd.(10 MW) Gas 48,106,980
Barakatullah Elec Dyna.Ltd.(Fenchugang 51MW) Gas 304,429,342
Energyprima Ltd.[SOMW Fenchuganj) Gas 192,104,985
Regent Power Ltd.(Barabkundu 22MW)SIPP Gas 153,206,160
Malancha Gas 133,693,824
Venture Energy Resources Ltd.(Bhola 32MW) Gas 45,023,630
Ghorashal 45 MW (Aggreko) HSD 110,000,000
Gas 156,000,000

Aggreko Int.Ashugonj (80MW) Gas 628,505,072
Ghorashal, 100 MW (Aggreko) Gas 347,000,000
HSD 266,000,000

Thakurgaon 50MW PS(RZ Power Ltd.) HSD 76,948,309
Aggreko Int.Khulna RPP (40MW) HSD 131,429,570
Khulna RPP 55 MW (Aggreko) HSD 133,388,170
Bheramara RPP (Quantum) HFO 257,386,483
KPCL( Khulna Power Company 115 MW) HFO 609,008,483
Khanjahan Ali 40 MW HFO 183,762,759
Quantum Noapara (105 MW) HFO 152,412,600
Pagla DPA Power Generation Int.Ltd. HSD 132,678,070
Desh Energy Shiddirganj,100 MW HSD 254,576,568
Summit Power Co. Ltd Madangonj (100 MW) HFO 413,851,725
IEL, Meghnaghat 100 MW HFO 436,030,135
Shiddirganj Dutchbangla 100 MW HFO 440,414,640
Energies Shikalbaha 55MW HFO 84,845,280
Amnura, Chapainababganj HFO 67,080,936
Power Pac mutiara Keranigonj HFO 73,382,880
Julda,Acron Infra.Service Ltd. HFO 74,135,370
Kata khali HFO 36,854,994
TOTAL 32,626,365,573

(H#: Department of Environment)
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2014 FEBIAE, T3] EOEEME 230kV & 132kV OEER) 139322km ICE Y | ELEME
(33 kV A FTORER) OEREIL34827km THD, £/, 4 ¥ KD OE AR EDIE
% BHIZ B 54.70 km @ 500 MW BN EER S,

(Hi4: PGCB)

X 212 XU 7I5F X EMHQRIBE12 H)

THRTIL, 2006 E~2012 F X TOENE 7 Z—DMETH D,
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£ 212 NUTFFV BRI F—DHE

ltems | 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11 | 2011-12
A. Electricity
Total Installed Capacity (MW) 5,202 5,201 5,719 5,823 7,264 8,716
Maximum Demand (MW) 3,718 4,130 4,162 4,606 4,890 6,060
Total Generation (GWh) 23,268 24,946 26,533 29,247 31,355 35,118
Total Sales (GWh) 21,181 22,622 23,937 24,860 26,652 29,974
Transmission Lines (km) 7,044 - 5,684 4,557 4,762 8,795
Distribution Lines (km) 271,144 - 29,174 31,362 33,366 33,879
(35 kV and below)
E lectrification (No.):
a. Thana 443 443 221 236 236 236
b. Village 3,495 3,495 4,204 4,792 4,792 4,810
c. Deep/Shallow & Low lift pumps 21,020 21,020 26,572 29,626 30,405 30,933

E— R OREREENPREL TWDHTD, EIARRITMEIRE LTERRETH D, F7-.
EBHFREORINIINT D720, BEFEEEMOML, IERAMLE L I, [N BEEE
7 H—DEHZDOBBIZBWTIE, ERREE L THE-o TV,

2.2 BhtH 2 —EMmEH
2.2.1 BhE/32—0&{BEEHABOBE

() EoE® 7 2 —03hEH 2 TRICE LD 5,

Ministry of Power, Energy and Mineral Resources

’ Power Division

Power Cell L

Generation BPDB ’ IPPs ‘ PBS

l |

BERC

Transmission PGCB BREB

Ea\l;)istribution ’BPDB‘ ’DESCO‘ ’DPDC‘ ’WZPDCH PBS ‘

W 221 AU TSI B H—DENGE

W X —IT= X — i, EIRE (Ministry of Power, Energy and Mineral Resources:
MPEMR) O /jJ7) (Power Division: PD) |2 KV EELI N TS,

BAROERFZENIIROBEY TH 5,
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® JE. EE. BEOEHE - B

° ﬁtﬁ&—@gxﬁ%&m&ﬁ%@iﬁ

° TEOHINZEW, FEIT K OEEEMORNEILR, WE, FHBimEA L Zh
%L%@ﬁéﬁ@#@k7m77A®%m

o NILEEITMZ, RREEEOREKROE B 04

o M FENKOFHAERMREZ R —OE AN LD BEMNEREOAETEKEOR L

o EHSHOMEEEE), HENADOENR

® BURKUOHERE., Hxlof o T 4 T AN = AL IR (R&D) #i@ L7
FAFRET 2L X —DE A L E T R OHEE
EAARE (Power Cell: PC) 1 13 EHEFIC AL AL, PD EEEDOMBCTHD . B

t?&~&$%ﬁof®&Jﬁ@%&iuT;iEb%ﬂ&

o EBhEIE—UHET 0T T LOFEREEONE

o Ehtrsr—OEMUE, BEKmEN L, KOEN ' 7 ¥ —OFi rl et 2 328
T2 DORKNR T v 7T LD FE

o JEHAMABE LI LTo, EE Y X —OIMEREOFER L B~
DI

o EHEIZ—Okkx 2B OSAL (Fe:corporatization) Bl D752

. %ﬁ&@%ﬁﬁﬁ$%®$%ﬁﬁ®%m

o FLEETHISY (ORI SRR = Sh RS [t Sie i) o 5 RV S

o ®WEht7s 5’ —IZBIT HEEE WY A7 2 (Management and Information System:
MIS) & &L (Information Technology: IT) + A7 ADBHFE & E A

. %ﬁﬁ%ﬁf@%ﬁﬁi’ﬁﬁﬂéﬁﬁﬁﬁ®%E&0%k//n7U—Aﬁ

LEIR 7 Z—DFEL
. WﬁT BRI NTZBIN I B—~ A —T T L DRE
o TRNF—HEFMOMEE T AT L

w7 X=X, N7 T T v 2B ZE B2 (Bangladesh Energy Regulatory
Commission: BERC) Z X V1T 5, FRZEELIL, 2003 4FITMNHERI & L TR S, £
IVE TOEI TITh I - BLHI B 2 5| 2 fk 72, BERC 1%, E& 7 % —LSNz, e
m%@ﬁﬁ%ﬁébfwé

BERC O&HENL 2013 423 A 13 HIZHIE SNz [ HESEBEICLVEDBNLTEY | N
ILLLT O D Th b,

® T AU ADFITLEGH, ARLEORIE L L DOUUE, B AR Ok fE it
DX R OBGE

® ZRHLRBEAHOMM, minE Y — e ARt BEHREORE, BB L OEEEOLE
PE, BADOHRGE, ftfa, FEMOBLS O

o RATHUSHE OMERDL & AT TR Z ZJE LI # Bl K O 7KGER
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® WEIZSUT, #E, £E, BHOMK

ANl

T A v ARGE T OREEN 72 B ERBE O

T )L F —FHIEDOREEIMED BT DEEE

%%%@%%\Kﬁ%&%ﬁ%@5ﬁ%%mﬂ¢6ﬁﬂﬁﬁ%%ﬁ@%&

’%%‘F’EJ&U“?E BSGE - MEFEBOMGE MR, hik

MT@%%W SEHEHEORE . N ﬁdvt&ﬁ@ﬂﬁmﬁ%

Izw#—-ﬁﬂ& BT 27— X ORUG LB, T — X X—ADOFKE, TRLF

—HEFDAFE

BB Z—TOY—ERAMER LD, 1TEIEE & KAEDORE & HIT

® T XNF—HEIMOFRELEEORE, TRNVF— « T—HF LRA R R NLF—
FIHORGEE, BEHRE OGHTIC L D Z O ] OPRGE

® VEIILEUT, ZOMOED

el

RGBT, ROEREICEY 2 BUR A~ O

2.2.2 RE, FBRUVEBORRK

[N E Tl BEREITREENRALTH LN 777 v 2B Z B2 (Bangladesh
Power Development Board:BPDB) & % O 123k, F 7213 8 E ¥ (Independent Power
Producer:IPP) & JHINZ L7zfldE 2RI K 0 ATHOI TS, IPP &3/ 0 I3 TH T, HulskE
NEAEDAT O HIE A LA~BIN L, BAL LAk CEHSHICEN e T o FEEZ D Z
L Thos,

BPDB [% 1972 4£ 5 H 1 BICERNLSNITIEEMAETH Y . ML 18] EE v 7 2 —
@%% o Tx7z, BIfE, BPDB (X [N) ENORELEEOKL P ZMHY L TND, F

. BEFEEATSETVICBOLTL, YU e NS — (HIET) o%EILR-LT
W5,

(3] EIZEBT % EAICIE, BPDB, BPDB f&fl, IPP &30 7T 5 v o M5B
Z:E %> (Bangladesh Rural Electrification Board: BREB)IZ 8 /) fitfs L CTu 2 /MRS EE F 3675 3
»%, BPDB & IPP |3\ 7T T v 2Rt (Power Grid Company of Bangladesh:
PGCB)ASEE L TV A IEEMICE 24546 L T\ b, PGCB IXEEMDO AL —X —TH 1 |
Z DI KEFEITBPDB Th 5,

PGCB X FRCORLERM 5 HICEN MG L TV D,

BPDB (M5 & EZH )

X A1l (Dhaka Power Distribution Company: DPDC) — %+ 51 DR

X J1 B 241 (Dhaka Electricity Supply Company: DESCO) — 4+ 51 D L6

FEEELEE =t (West Zone Power Distribution Company Limited: WZPDCL) — 7 /L Hii[X.

N 77 v 2 FENZE B2 (Bangladesh Rural Electrification Board:BREB) — FEA1H
BREB (T #1 7 &E L &4 > TV D IEEMIE TH 2, AT ORLE K OV E R OEN 1T
H 58 /1% (Palli Bidyut Samities: PBSICHIEE L CW D FAIZ K » TITHIL TV 5,
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2.2.3 UL — (BHEF) ETIL

) HEN®Z Z =T 70 A Y — (BMET) £E7 L0 T, #EINTEY,
BPDB [Z > 7L« XA ¥ —D&E # F7- LT\ %, BPDB (3 EINT-E N 2 E2EE VL
. 7o, BLESMEDEI L-EEHEEZET 5, TORAEZFIH L, Bl PGCB
LRI BRAITHK L TN EIT S,

ERELISMT, PGCB X8 /1 7 & — OBREHIRG | ORFE 21T > T\ %, K5 EREIT BERC
DRIE LT filits CRBEZ U 7)) OF, BB Z AT 5, BESHIIY 774 v — (B2
E/Hﬂ@ia/\ . PetroBangla) X W B ZHE A2 03, FEEOY 7T A ¥ —~D3H L BPDB
DTN, (AR 5 &40 % BSOS LTI Z LT o T D, (M
*@W%i\EE%EE@%%%%ALTV%EPT&&):@i@@%%?X?Aﬁ\
W7 2 —DRRIIR N & SHABIEDRREIC D72 23 %, TS, BEFERFE T AT A
DA RT,

________ + Fuel Suppliers ‘
i ; :
-------- ﬂ Generation Companies ‘
BPDP
single [ it PGCB BREB

o N N I I

........ » Distribution Companies ‘ \_PF

Consumers

Fuel e >
Electricity
Money [

X 222 VTN e RALF¥— « EFTILVTFOREF VAT L
2.3 )\ BEABICETHBEHFRDOERE

TROEFTIE, 1997 FE~2012FEFTO [N EOBNEROEE L T LD, EikEOF|
/% Maximum Load Shedding, 2% ¥, E/1O—KefligiE ik GHlifEdE) o7 —% T, kL
TWHEBNERT Y v 72RLTEY, ZTOX v v 72 TITERERBOR M & B4
IR EEEOMEREZERL TN D,
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# 231 REFEBLENEEDER

Year Installed Capacity]Installed Capacity] Demand Forecast] Maximum Peak | Maximum Load
(MW) (Derated) (MW) (MW) Generation (MW)] Shedding (MW)
1997-98 3,091 2,320 2,638 2,136 711
1998-99 3,603 2,850 2,881 2,449 774
1999-00 3,711 2,665 3,149 2,665 436
2000-01 4,005 3,033 3,394 3,033 663
2001-02 4,230 3,217 3,659 3,217 367
2002-03 4,680 3,428 3,947 3,428 468
2003-04 4,680 3,592 4,459 3,592 694
2004-05 4,995 3,721 4,597 3,721 770
2005-06 5,245 3,782 4,693 3,782 1,312
2006-07 5,202 3,718 5,112 3,718 1,345
2007-08 5,201 4,130 5,569 4,130 1,049
2008-09 5,719 5,166 6,066 4,162 1,269
2009-10 5,823 5,271 6,454 4,606 1,459
2010-11 7,264 6,639 6,765 4,890 1,335
2011-12 8,716 8,100 7,518 6,060 1,058

(Source: Statistical Yearbook of Bangladesh 2012, p. 192, Table: 6.02)

2020 FE TOBENEWRERE I v 7 A0 RBUIT FREOKD L H 1275,
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Demand Curve (High GDP Growth Forecast) vs. Planned Generation Capacity
Year: 2014 (March), 2021, 2023

——Summer 25,000
Demand
2023

H Hydro

M Renewable
= Summer 20,000

Demand
2021 B ING
——Summer 15,000 \ = Ol

Demand

2014 B Gas/Oil

=== Winter

O Gas
Demand
2023
TOHVDC
=== Winter
Demand  Coal
2021
B Nuclear
=== Winter 0 ~FrrrrrrrrTrTTrITITTTTTITTTTTTTITTTTTTTT
Demand 8888838888888
2013 3338333338883 2014 2021 2023
™ = o= - - AN NN

K 23-1BATREREII v 7 AORBEL

(Hi8: PGCB)

(X)) ENORKT AT 45 & FRENTWA =8, 2023 FEEITE O KESy
ITARKIBEFICL VR END L EZONTWD, 72, FEETIZ2 DDOJFTF /13

BT BRI SR H D,

2.4 IRILF— - Y 2 —DOBERBE

() BoEte 7 2 —BURIEL 12010 FOESI T AT L~ A% —77 ] (Power System
Master Plan 2010: PSMP 2010) @ F, SRE ST 5, PSMP2010 1%, #RFME., =F/LF
— AR OBRBER#E (Wb d, 3E) 2l U C, BREMRENRGZBEL WD, £
72, PSMP2010 |%, =D HIEZEMRT H1-D, TN 2a—T v 7 « T ERE L,
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£ 2412010 F=RNVF— « BT ¥ — RAF—T 5V OE

No. Value-Up Plans Targets Actions
; ; htai PR 0 1) Domestic natural gas development
1 Actively develop domestic | Maintain domestic primary energy supply over 50 % 2) Domestic coal development
primary energy Resources
; : . _ 500 _ 950 1) Construction of imported coal power stations
2 Establish the power system | Fuel mix by 2030: coal — 50 %, natural gas — 25 %, 2) Introduction of Liquefied Natural Gas (LNG) facilities
portfolio by fuel | others — 25 % 3) Construction of oil fired power stations
i ) ) 4) Import of electricity generated by hydro power from the
diversification neighboring countries or joint power plant development
5) Development of domestic renewable energy (wind and solar)
3 Realize a low carbon society | Improve thermal efficiency by 10 points on average 1) Higher efficiency gas power plants .
by introducing highly efficient 2) Development of domestic coal power stations
1 d low Carb 3) Review of the O&M scheme
power supply and low L.arbon 4) Energy conservation and demand side management
Dioxide (COy  emission
technologies
: : : : s 1) Construction of a deep sea port
4 Build  the infrastructure | Jointly build a deep sea port facility by the power, 2) Improvement of the power transmission system
necessary for stable power | industry and commercial sectors 3) Enhancement of gas transmission lines
.. 4) Construction of fuel centers
supply under Joint 5) Strengthening of domestic waterways
coordination  of  multiple 6) Strengthening of the railway system
sectors
5 Build efficient and effective | -  Establish an organization for long-term stable fuel | 1) Organization for coal procurement
supply
mechanisms, organizations | - Formulate regulations for compulsory regular | 1) Formulation of regulations for compulsory periodic inspection
i inspection of power stations under the leadership and repair of power stations
and regulations for stable of the government
power supply - Revise tariff structure to recover maintenance | 1) Introduction of a Power Development Surcharge into the power
costs and future investments for plants and tariff
equipment 2) Promotion of private investment to realize the Master Plan
3) Creation of effective and efficient power market
6 Reduce poverty through social | Promote local communities and mutual collaboration 1) Spread stable and sustainable power supply
2) Promote remote area electrification
and economic growth 3) Promote local industry, associated employment opportunities
and income increase
4) Promote collaboration between power stations and local

communities

(H444: Energy Sector Master Plan 2010)
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PSMP2010 [Z EHOBERLETH 278, T OEMITBEMERS . BaimE, [N EBIFO
Bhx IRBOREOERIZKE { i S D, PSMP2010 1 2011 AFICERIR S iz id, Dk,
PREMIHE DBORUUEIZ L 0 | RIERERENFA L, (3] HEUFIX, ke 2SR 7
glﬂ’%ﬁ%)ﬁ L7c BT, I ERNOARBIBZRS L, ARBAZITI LIRE L, £

(RS & REMIEEHEOMENLIEL 2D | BT VT N O AR b REWE
%%5167%@5#%5

PSMP2010 O %Ejifi| L /1J5 (Power Division:PD) D5 « DO NI fThivs, FrlFz

G, EENHE oY =7 MERE (Development Project Proforma/Proposal) % {E
JJ*ZL PD IZHFET DMENH D, PD IFIREEONAZMHR L, BE INTIREEL WS
J&3 (Finance Division: FD)ZHEH T 5, RO CIX, ##EEZDEFERF RS DOBITER
2 (Executive Committee of the National Economic Council: ECNEC) C&E S 41, KR Z&H2
D%, HFEBFEHE (Annual Development Plan: ADP) B & 15, ADP ~DBHNX, 7'm
Jx/ NEBORHREGETH S,

2.5 BhABEGH

(X)) EIZBWTIE, R, 58 L BEORMITFES & HE OFER] T BERC 12X
DIRIE S5, PSMP2010 (ZEHEEHIOSEEZ N 2 —T v 7« FF7 0 D—2 L LTHIF T
WD, ZOWEITELFEES N TWARNWELRTH D,

S O%E1L, BERC N ERE HBE ICHENF L LR LT, ENEEERT D, 2
& 21X, DESCO X%y = 70/ NN\ BN 10% E TRO LIV TWNDHH, L
SNDOENEFIIT V=T A —T 2 (0%HINF) I LRITIUZR 5720,

() ETIERHE O EMI 7 BRTHI X 70\ BB iR 0 BF A3 L B & f] i L 72

Grold, BHeEE R 2122 L, BERC 322 2HMICEET 5, BERC LDOET U 7T X
% & BEAEHE X BEHEORERZ 0T TR0, FIEBREOBRRZ RSN L T\ DT
O, EHEWRRA NS T 7T 4 AZELELTNDEDZ ETHD, £, 2008 4 9 HX v,
[R) EOFREREIT 130%E 1 L, BLEREIT 78%E L L=,

2.5.1 EHE

BEEHRIIRAH TH Y BERCICEVHENZ LIZED BILD, BELBITIZOOER
MO N> THRY | EUIEEFHATRENE (3% capacity availability) & FE & TH D, 4,
A RIRO T T 2010 FLCRICEAN SN H BT A L0 S0EHE L ED TS L)
BEENTEY, sEH2FIAE OEIEHEOHEIICER -T2 LB b D,

1 BERC & OH#RICE Y, W, @EOT—F% BERC IZIRFEH L7223, RAMO=®, HEMIIAFTTE R o7,
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2.5.2 EEEE (FEEH)

PGCB % /3] [E D EEM(400 Kilovolt (kV), 230kV & 132kV) ZiEH L TV D HE— D1
¥(Ths, PGCBIXEIDEHEZIT> TE 5T, BPDB L OEIESF L itk 22
%o BEFOFEEEHL 2004 FFICRE S L, £ D%, HH STV 2WBRTH 5,

#F 2.5-1PGCB DEFtE8

Transmission Line Type Wheeling Charges (BDT/kWh)
230kV 0.2291
132kV 0.2268
(His4: BPGC)

. PGCB 1L\ EHAEMITIEN D F—F —DXEOH & ML HHFEELEBL TRV,
WE DRI SNTWAD, BRI TIZZ0BE A Z 1T TE R0 E SN TV A5,
FEHICOWT, ROETHHT S,

2.5.3 BEEHE

EEESIT, TEOEY, BPDB 12X LT PGCB X VBl 7= FE /1% LTI
1795, GEMIZHOWT, (fHBEESMR)
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# 2.5-2 BLESHOBEE

Serial [ Customer class Agencies Wholesale Electricity Tariff
no BDT/kWh
1{Class: G-1 Dhaka Power Distribution
Company Limited (DPDC)
(a) 132KV 5.325
(b) 33KV 5.405
2|Class: I-1 Rural Electricity Development
Board (REB)
(a) 132KV 5.325
(b) 33KV 4.0325
3|Class: I-2 Dhaka Electric Supply Company
Limited (DESCO)
(a) 132KV 5.325
(b) 33KV 5.405
4|Class: I-3 West Zone Power Distribution
Company Limited
(a) 133KV 5.325
(b) 33KV 4.43
5|Class: I-4 Bangladesh Electricity
Development Board (PDB)
(a) 133KV 5.325
(b) 33KV 4.9775
6|Class: I-5 North West Zone Power
Distribution Company Limited
(a) 133Kv 5.325
(b) 33KV 4.9775
7|Class: 1-6 Future constructed power
distribution company
(@) 132KV 5.325
(b) 33KV 4.9775
(fHi#: BERC)

W1, 2014 4R (RSB B O T2 OICHUBFHE DN AGR S iz, GEIC W T B EEZSMH,)
F7-. BERC [HEAT A 0720 5114 E 50 Kilowatt-hours (kWhY HLL T DT A 75 A o -
Z U7 (J: lifeline tariff) ZEHA L, AESMICEENTRWIT IL—T~OREBEEMT 5
ZEEHBELTWD,
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BIE FEETE
31 BRREEDEHE
BLEESs L2 X 4y L= 2013 4R D 132 kV B EFT O i KA FEE A2 R EITR~T,

# 3.1-1 2013 4ED 132kV B EFT OB KA T EiK

(Unit: MW)
Area Maximum Area Maximum
Demand Demand

Comilla 1,028 | Dhaka REB 1,760

Ctg 850 DESCO 852

Khulna 1,123 DPDC 1,296

Bogra 1,296 Total 8,204
EE DR RTFEIL 2014 43 A 30 HICFRE S N7 7,536 MW TH D | ERDEEF 8,204 MW
XU b/hE, ERITREZ ODE&Z) CEMORRKHERIHERLTWVWDL D TH D, KE

T20144E 3 A0G 4 AT CoORRB O R KEE L2 RT,

#£ 3.1-22014 53 H-4 HADEEDGH

W5,

PGCB I3 132V EEBATORKEFELZHELTRBY ., ZDA
i/)/_(@jf/ifmnﬁﬁéﬂ(b‘

132 kV EEFT O KFE

132kV BEHREZRD 3 HO>OHT Y —
> i (FBIbEE 40%)

> Lk (B LR 80%)

> EhTE U (B AR 40%)
BLIR S L TV D A OO ITE L OFLER DA )74

T D,

SR & 0 AEE
WEBICLIVALDEHEEZNA S, EEEOERITIE 62% TH D 2021 HTiE
100% & RET 5,

Day Peak | Evening Peak | Irrigation peak
Name of Zone (MW) (MW) (MW)
. Dhaka 2,645 2,784 2,486
Dhaka Division ;
Mymensing 421 482 417
) o Chittagong 807 798 710
Chittagong Division -
Comilla 573 716 671
Sylhet 179 285 231
Rejshahi 668 793 582
Rabgpur 379 431 284
Khulna 654 871 719
Barisal 118 173 124
Total 6,444 7,334 6,225
F o X I UHIREFREITE A ET R TOHE CRRFEIIEBICRSFEIN TN D,
2 REBE

B A EERKOFEE L AR LT
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HHICBR SN D TRIC LD RBERENEELZZET D,
%ﬁ@ﬁﬁﬁ®ﬁﬁimm DPDC, DESCO 72 EF OEESEN D OE#HZ H & 128 132
V BB O ERBEROU Y X WREMELEE L T\ D,

400 kV EBEMROBRMNHOBIEFEE TS D5 —EOREICOBL TSI T (L LLIX
400kV E BT HHFE L TV D FEEO BRI TOME NFEE» L —RIEE SN D,
L L., APHAE CTORMAHNT TIL PGCB 12X 5 132 V BB O KFEATE K NZEDOEF
EEHEHRT 5, iaﬁﬁw%@mﬁi\ﬁﬁ%®%® WZHE L IS OFTEEE T2 <,
FHEEE 21T 5 BUR TITEH O 5k TIRIBERN 2 B E XN/ 72D Th D,

(X)) [EHo 132 kV BEFTOBEFREDE ﬁ%l321 VIR E oA 322102
Y, 2013 DFNE 2013 FTFLER S N e RS E I 2~ T, A FHE 2020 4T 18,585 MW,
TROBIROMELL ISR D & FPHREND, 132 kV BEFOR KEE 2 Rk 3.2-1
MHE 32-8 T, F v &AL HIOEFHFFEEDOMHOEIL 2014 4T 13%, 2015 4T 14%
ETHINTWD, Xy L% Br & IR OFEOMOEIL 10%LL B2/ 5,

Total

35000

30000 —

25000 e

20000 i

15000 =

10000 5 ==

5000
0
2010 2015 2020 2025 2030

& 32-137 553 2D 132 kV BEFOZRRKAHKOEE

9000
8000

7000 3 o Dhaka (REB)
6000 ’,‘ = Comilla
5000 '0 ‘: Chittagong
4000 R xfon Khulna
P X an x Bogra
3000 i ab o ® Dhaka North (DESCO)
2000 oS xin " gge® + Dhaka South (DPDC)

1000 |—gosase®

0
2010 2015 2020 2025 2030 2035

X 3.2-2 132 kV BEFORZ KA OHUIRF DS
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K 32-1 HRARTEAE (Hghl)

Area 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Dhaka (REB) Max.Load 1,760 | 1,973 | 2,214| 2,419 2,721 3,111| 3,547 | 4,003| 4,276
Incr. Ratio 12% 12% 9% 12% 14% 14% 13% 7%
Comilla Max.Load 1,028 | 1,147 1,255| 1,399| 1,560 | 1,739 | 1,938 | 2,159 | 2,309
Incr. Ratio 12% 9% 11% 12% 11% 11% 11% 7%
Chittagong Max.Load 850 963 | 1,097 | 1,220| 1,357 | 1,510| 1,680 | 1,871 | 2,029
Incr. Ratio 13% 14% 11% 11% 11% 11% 11% 8%
khulna Max.Load 1,123 | 1,251 | 1,395| 1,554 | 1,732 1,944| 2,151 | 2,397 | 2,555
Incr. Ratio 11% 11% 11% 11% 12% 11% 11% 7%
Bogra Max.Load 1,296 | 1,445 | 1,611 | 1,795| 1,999 | 2,226 | 2,477| 2,756 | 2,929
Incr. Ratio 11% 11% 11% 11% 11% 11% 11% 6%
Dhaka North Max.Load 852 899 986 | 1,081 | 1,189 | 1,273| 1,400 | 1,540 | 1,640
(DESCO) Incr. Ratio 6% 10% 10% 10% 7% 10% 10% 7%
Dhaka South Max.Load 1,289 | 1,483 | 1,640| 1,834| 1,935 2,218| 2,430| 2,684 | 2,847
(DPDC) Incr. Ratio 15% 11% 12% 6% 15% 10% 10% 6%
Total Max.Load 8,197 | 9,162 | 10,197 | 11,302 | 12,494 | 14,020 | 15,623 | 17,410 | 18,585
Incr. Ratio 12% 11% 11% 11% 12% 11% 11% 7%
Area 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Dhaka (REB) Max.Load 4,565 | 4,873| 57232| 5585| 5962| 6,363| 6,793 | 7,252| 7,742
Incr. Ratio 7% 7% 7% 7% 7% 7% 7% 7% 7%
Comilla Max.Load 2,401 | 2,565| 2,738 | 2,928 | 3,134| 3,354| 3,590 | 3,841| 4,110
Incr. Ratio 4% 7% 7% 7% 7% 7% 7% 7% 7%
Chittagong Max.Load 2,189 | 2,371| 2,568 | 2,778 | 2,995| 3,230| 3,484 3,699 | 3,962
Incr. Ratio 8% 8% 8% 8% 8% 8% 8% 6% 7%
Khulna Max.Load 2,724 | 2,904 | 3,086| 3,284| 3,500| 3,731| 3,975| 4,237| 4,516
Incr. Ratio 7% 7% 6% 6% 7% 7% 7% 7% 7%
Bogra Max.Load 3,113 | 3,308 | 3,505| 3,719 | 3,950 | 4,196 | 4,455| 4,732 | 5,026
Incr. Ratio 6% 6% 6% 6% 6% 6% 6% 6% 6%
Dhaka North Max.Load 1,746 | 1,902 | 1,997 | 2,067 | 2,201| 2,344| 2,496 | 2,657 | 2,829
(DESCO) Incr. Ratio 7% 9% 5% 4% 6% 6% 6% 6% 6%
Dhaka South Max.Load 3,020 | 3,204| 3,399| 3,647 | 3,869 | 4,090| 4,340| 4,605| 4,888
(DPDC) Incr. Ratio 6% 6% 6% 7% 6% 6% 6% 6% 6%
Total Max.Load 19,757 | 21,127 | 22,524 | 24,007 | 25,611 | 27,307 | 29,133 | 31,024 | 33,072
Incr. Ratio 6% 7% 7% 7% 7% 7% 7% 6% 7%
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# 3224 v (REB) ®132kV EBFOHEREBEMAE

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Kabirpur 209 236 266 236 266 141 159 103 110 118 126 135 144 154 110 118 126 135
Safipur 95 102 109 116
Nabinagar 81 91 103 110 118 126 135 144 84 90 97 104 111
Dendabor 80 86 92 98 105
Dhaka EPZ 77 82 88 94 100 107 105 112 120 128 137
Ashulia 79 89 100 107 115 123 131 141 101 108 115 123 132
Akrain 80 86 92 98 105
Mirjapur 66 74 83 92 103 91 97 104 111 119 127 136 146 156 167
Deldwar 70 74 79 83 88 94 99 105 112 118
Kodda 52 66 80 69 85 91 97 104 111 119 127 96 103 110 117
Savar 90 102 115 97 110 124 94 106 113 121 129 138 148 128 137 147 127 136
Dhamrai 54 61 68 77 87 93 100 107 114 122 91 97 104 111 119
Hemayetpur 77 87 93 100 107 114 122 131 140 150 100 107
Hemayetpur-2 90 96
N kganj 79 87 97 87 96 60 67 74 79 85 91 97 104 86 92 98 105 113
Singair 65 70 74 80 85
Aricha 47 52 58 61 65 69 73 77 82 87 92 97 103
Joydevpur 184 208 235 106 119 72 82 92 99 106 113 67 72 77 82 88 94 101
BRRI 74 79 85 91 97 104 111
Sreepur 89 101 114 129 145 95 102 109 117 125 134 143 153 129 138
Sreepur-2 82 88 94 100 107 115 123 132 106 113
Barmibazar 70 75
Rajendrapur 62 70 79 65 69 74 79 85 91 97 104 111 119
Boardbazar 65 74 79 85 91 97 104 111 119 127 136 145
Tongi 69 78 88 99 112 126 105 119 127 136 146 96 102 110 117 125 134 144
Tangail 120 133 148 131 145 112 125 138 97 102 109 115 92 97 103 109 116 123
Sakhipur 62 66 70 74 78 83
Ghatail 65 73 81 85 91 96 102 76 80 85 90 96 102
Jamalpur 104 75 83 93 103 80 89 99 105 111 118 100 106 112 87 92 98 104
Baksiganj 50 53 56 60 63 67 71
Sherpur 41 45 50 56 62 69 76 81 85 91 71 75 80 85 90 95 101
Dhanbari 72 76 81 86
Mymensingh 139 154 111 123 136 101 98 109 116 89 96 102 94 101 108 116 124 132
Ishwarganj 68 72 76 81 86 91 96 102 108
Bhaluka 60 68 77 87 98 111 119 127 136 145 95 102 109 117 125 134
Trisal 75 80 86 92 98 105
M.gacha 67 75 83 88 93 99 105 111 118 85 90 95 101
Phulpur 33 36 38 40 43 45 48 51 54 57 61 64
Netrokona 57 63 70 77 86 95 87 96 102 98 104 68 72 77 81 86 91 97
Purbadhala 42 45 47 50 53 56 60
Kishoreganj 52 58 64 71 79 60 66 74 78 60 63 67 71 76 80 85 90 95
Bajitpur 51 56 62 66 70 74 79 83 88 94 99 105 111
Ghorasal 80 89 98 109 68 69 77 86 91 96 102 108 84 90 95 101 107 113
Shibpur 81 87 93 99 106 114
Pubail 53 60 68 77 82 88 94 80 86 92 98 105 113 121
Norshingdi 84 94 106 120 136 112 126 143 90 96 102 110 106 114 122 130 139 149
Pachduna 63 67 72 77 83 88 95 101 108 116
Marjal 76 85 96 103 110 118 126 95 102 109 117 125 133
Bhulta 145 163 184 167 189 151 171 135 70 75 80 86 92 98 105 112 120 129
Kanchon 74 79 85 91 97 104 111 119 127 136
Rupshi 73 83 93 105 119 127 136 146 106 113 121 129 139 148 159
Rupshi-2 94 101 108 115 123 132 141
Araihazar 62 70 79 85 91 97 94 100 107 115 123 132 141
Madobdi 75 80 86 92 98 105 112 120 129 138 147
Haripur 85 96 108 89 101 114 96 108 116 124 133 108 115 123 117 125 134 143
Sonargaon 53 60 68 76 86 97 87 98 105 112 120 128 137 147 97 104 111 119
Sonargaon-2 88 94 101 108
Bandor 75 84 90 97 103 111 118 127 121 129 138 148
Munshiganj 59 65 72 80 72 80 89 99 106 113 121 68 73 78 83 89 95 102
Tongibari 62 66 70 74 78 83 88
H, bad 152 172 194 204 88 99 112 79 84 90 96 103 110 118 126 90 97 103
Abdullapur 48 51 54 58 62 67 71 76 82 87 93
Nawabganj 51 56 62 69 73 78 82 87 93 98 104 110 117 124
Keraniganj 59 66 75 84 90 97 103 111 118 127 136 100 107 115
Hasnabad-2 90 96 103
Sreenagar 51 56 62 69 74 79 85 91 97 104 111 119 127 136
Area Total 1760 1973 2214 2419 2721| 3111| 3547| 4003| 4276| 4565| 4873| 5232| 5585| 5962| 6363| 6793| 7252| 7742
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# 3.2-3 Comilla D 132 kV BEEFORKEEAE

'S\Il;l:::atlon 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Sylhet 147 165 159 106 120 84 94 106 116 126 68 74 80 88 96 104 114 124
Sylhet© 70 76 82 88 95 103 111 120
Beanibazar 33 36 40 45 50 55 59 63 68 72 70 75 80 86 92 98
Darbosto 60 64 69 74 79 84
Sylhet (N) 72 80 89 96 104 112 121 81 88 95 102 110 119
Sylhet (S) 83 94 85 95 107 116 125 70 76 82 88 95 103 111 120
Biswnath 60 64 67 71 76 80 85 90
Chhatak 42 47 22 24 27 30 33 37 39 41 44 47 49 52 55 59 62 66
Sur j 30 33 37 41 46 51 54 57 60 64 68 72 76 81 86 91
Fenchuganj | 54 41 40 33 37 41 46 51 54 57 60 64 68 72 76 81 86 75
Kulaura 31 34 38 42 47 52 58 61 65 69 73 77 82 87 92 97 60
Molovibazar 55
Srimongal 42 36 40 44 49 45 50 56 60 64 68 73 78 84 90 96 102 110
Shahajibazar| 56 62 68 76 84 56 62 68 73 77 81 86 92 97 60 64 67 71
Madovpur 50 53 56 60
Nabiganj 47 52 58 61 65 69 73 77 82 75 80 84 89
B.baria 61 68 75 83 93 75 83 92 98 60 64 67 71 76 80 85 90 96
Nabinagar 63 67 71 75 80 84 89 95 100
Ashuganj 62 69 77 85 94 55 61 67 72 57 61 65 70 75 80 86 92 98
Comilla (N) 58 64 71 79 88 86 95 106 113 100 107 114 90 96 103 110 118 126
Maynamoti 80 87 95 104 113 123
Muradnagar 79 87 97 103 60 64 67 71 76 80 85 90 96
Comilla (S) 148 166 123 139 157 110 124 140 100 109 119 130 90 98 107 87 94 103
Lalmai 60 64 69 74 79 84 90 96 103 110
Miarbazar 70 76 82
Chaddugram 64 71 79 62 69 76 81 87 93 100 107 114 122 91 97 104
Daudkandi 68 76 86 97 109 75 84 93 99 106 114 72 77 82 88 94 100 107
Homna 50 54 57 61 66 70 75
Gazaria 48 54 61 68 76 85 96 107 120 78 87 98 110
Jamaldi 60 67 75 84
Chandpur 79 87 82 52 57 64 71 78 83 88 93 99 105 111 118 125 80 85
Matlob 50 53
Kachua 39 44 49 54 60 64 67 71 76 80 85 90 96 101 107
Ramganj 57 64 71 79 87 97 103 109 115 60 64 68 72 76 81 85
Laxmipur 62 66 70 74 78 83 88
Chowmubhani| 107 118 89 99 110 69 77 85 91 98 104 112 120 68 73 78 83 89
Sonaimuri 60 64 67 71 76
Sonapur 52 58 65 68 73 77 81 86 92 97 103 109 116
Feni 105 117 105 116 129 143 87 96 104 112 121 76 82 88 95 103 111 120
Feni-3 70 75 80 86 92 98 105
Feni-2 73 81 85 91 96 80 85 90 95 101 107 113
Chandina 51 58 65 60 64 69 74 79 84 90 96 103 110
Laksham 52 58 65 68 73 77 81 86 92 97 103 109 116

Area Total 1028| 1147| 1255| 1399| 1560( 1739| 1938| 2159 2309| 2401| 2565| 2738 2928| 3134| 3354 3590 3841 4110
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% 324 FoXIALD132kV BEFOREKREEEE

Substation Name| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Hathazari 77 86 59 66 75 85 95 107 115 123 82 87 93 100 107 114 122 51
Fatikchari 50 53 56 60 63 67 71 75
Raozan 80

Khagrachari 27 30 34 37 42 46 49 52 55 58 62 65 69 73 78 83
Baroirhat 41 46 51 56 62 69 74 79 85 91 97 104 111 119 97 104
Mirsharai 60 65
Baroaulia 95 107 104 72 82 92 83 93 103 113 124 86 95 105 115 127 94 104
Kumira 80 88 97 106 117 94 103
Batiari 80 88
Sitakundu 45 51 58 65 74 81 89 98 78 86 95 104 115 96 106
Khulsi 163 178 127 96 105 114 88 96 104 112 121 80 86 92 98 105 112 120
Nasirabad 80 86 92 98 105 112 120
Agrabad 68 74 81 89 97 106 113 121 90 95 101 107 114 120 90 95
Agrabad-2 80 85 90 95 101 107 113 120
Rampur 78 86 94 102 112 120 128 90 95 101 107 114 120 100 106
Halishahar 122 138 155 118 134 89 100 113 124 80 88 97 104 111 119 127 105 112

Halishahar-2 80 85
Patenga 65 70 76 82 88 96 103 111 120

F.hat 59 66 72 80 88 96 103 110 118 126 100 107
Newmooring 62 70 79 86 70 76 83 89 95 102 109 100 107
Sholoshah 50 55 60 65 71 77 83 90 67 72 78 84 91 98 106
kuli 105 115 125 60 65 71 78 85 93 101 110 120 81 87 93 99 106 114

Kalurghat 49 55 62 70 79 86 94 103 112 85 91 97 104 111 119
Bakulia-2 70 75 80 86 92 98

Madunaghat 32 36 40 44 49 54 60 67 72 77 82 88 94 100 107 115 123 100

Chandraghona 37 41 29 32 35 39 44 48 51 54 58 61 65 69 73 77 82 87

Rangamati 27 30 34 37 42 46 49 52 55 58 62 65 69 73 78 83
Sikalbaha 47 54 60 68 77 74 83 94 104 114 125 70 77 85 93 102 100 110
Bhoalkhali 70 76 83 91 99 108 117

Shahmirpur 6 25 28 32 36 41 46 52 57 63 69 76 83 92 101 111 100 110
Juldah 21 24 27 31 35 39 44 50 55 61 67 73 81 89 98 108 90 99

Sikalbaha-2 70 77
Dohazari 64 71 79 88 98 79 87 97 104 111 119 127 95 102 109 116 85 91

khali 45 48 51 54 57 60

Bandarban 40 42
Patiya 43 48 53 58 64 71 70 76 83 91 99 108 117
Kaptai 16 17 19 21 24 26 29 32 34 36 38 41 43 46 49 51 55 58
Cox'bazar 64 71 79 55 61 67 75 83 90 97 105 113 112 76 82 89 96 103
Teknaf 45 49 52 57 61
Chakaria 52 57.2 63 69 76 84

Moheskhali 57 66 75 87 100 115
Matarbari 33 37 41 46 51 58 70 84 101 33 37 41 46 52 58

Area Total 850 963| 1097| 1220/ 1357| 1510| 1680 1871| 2029| 2189| 2371| 2568| 2778 2995 3230 3484| 3699 3962
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7% 3.2-5 Khulna ® 132 kV BZEFOE KR EEEE

Substation Name| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Barisal (N) 66 74 84 94 88 99 106 113 121 79 85 91 97 104 111 119
Gournadi 70 75 80 86 92 98 105

Gangni 60 66 74 78 83 88 83 88 93 99 105 111 118
Barisal 95 107 69 77 87 98 86 97 104 111 119 77 82 88 94 101 108 116
Bakerganj 50 53 56 60 63 67 71
Madaripur 73 81 50 55 62 68 76 84 89 95 100 81 86 91 97 103 109 115
Jalokati 44 48 51 54 58 61 65 69 73 77 82 87
Shariotpur 26 29 32 36 39 44 46 49 52 55 59 62 66 70 74 78
Patuakhali 68 75 53 59 66 49 54 60 64 67 71 76 80 85 90 96 101 107
Bhola 30 33 37 41 46 51 54 57 60 64 68 72 76 81 86 91
Kalapara 36 39 44 46 49 52 55 59 62 66 70 74 78
Bandharia 31 34 38 43 47 41 46 51 54 57 60 64 68 72 76 81 86 91
Faridpur 75 84 93 103 89 65 73 81 85 91 96 102 108 114 80 85 90 96
Boalmari 55 58 62 66
Rajbari 49 54 60 67 71 75 80 84 89 95 100 107 113 120
Gopalganj 38 42 46 52 57 52 58 65 68 73 77 81 86 92 83 88 93 99
Bangha 45 50 55 59 62 66 70 74 78 83 88 93 99
Kustia 91 101 112 124 115 80 89 99 106 113 121 90 96 103 110 118 94 101
Mirpur 67 71 75 80 85 90 95
Bheramara 38 42 46 52 57 64 71 78 83 88 93 82 87 92 98 103 110 116
Chuadanga 37 41 45 50 56 62 54 60 64 67 71 76 80 85 90 96 101 107
Islamic Univ. 62 66
Jhenaidah 58 64 71 79 88 97 66 74 78 83 88 93 99 105 111 118 95 100
Kaliganj 62 69 73 78 82 72 77 81 86 91 97 103
Magura 26 28 31 35 39 43 48 53 56 60 63 67 71 75 80 84 90 95
Jessore 123 137 114 126 123 99 89 99 106 113 121 85 91 97 104 81 87 93
Churamonkati 55 58 62 66 69 74 78
Benapole 38 43 47 52 58 65 68 73 77 81 86 92 97 103 109 116
Narail 44 49 54 60 64 67 71 76 80 85 90 96 101 107
Noapara 53 59 66 73 54 60 66 74 79 84 90 97 103 111 118 95 101 108
Rupdia 61 65 69
Kesabpur 56 62 69 73 78 82 87 93 98 104 90 96 101
Satkhira 50 55 62 68 76 65 73 81 85 91 96 102 108 114 121 89 94 100
Assasuni 59 63 66
Khulna (C) 88 99 112 127 143 120 94 106 114 124 83 90 97 105 114 86 92 100
Goalpara 47 52 57 64 71 79 68 76 82 89 76 82 73 79 86 92 100 108
Sonadanga 70 76 82 88 95 103 111 120
Gall i 47 54 60 68 77 87 98 111 120 65 70 76 82 88 96 103 111 120
Lobanchura 64 69 75 81 87 94 102 110 118
Rupsha 69 77 85 92 99 107 116 75 81 88 95 102 111
Terokhada 60 65 70 76 82 88
Phultola 61 69 74 80 86 93 101 109 118 92 99 107
Fhulpur 72 78 84
Bagerhat 56 62 68 76 84 65 73 81 85 91 96 102 108 114 121 93 98 104
Pirojpur 76 81 85
Mongla 30 34 39 44 50 56 63 71 76 82 87 93 100 107 114 82 88 94
Area Total 1123| 1251 1395| 1554| 1732 1944| 2151 2397 2555 2724 2904 3086 3284 3500 3731| 3975| 4237| 4516
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# 3.2-6 Bogra M 132 kV ZEFTOBRREEMHE

Substation Name| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Pirganj 65 73 81 85 91 96 102 108 114 83 88 94 99
Puthia 51 56 62 66 70 74 79 83 88 94 99 105 111

Bera 56 62 69 73 78 82 87 93 98 104 110 117 94
Panchagarh 31 34 38 43 47 52 58 65 68 73 77 81 86 92 87 92 98 104
Thakurgaon 64 71 79 88 98 71 79 88 93 98 104 111 117 124 82 87 92 97

Thakurgaon-2 60 64 67 71
Purbasadipur 78 86 96 106 118 103 114 69 73 78 82 87 93 98 84 89 94 100
Birganj 58 61 65 69
Dinajpur 58 61 65 69 73 77 82 87 92 97 103
Saidpur 78 86 62 68 76 84 93 76 81 85 91 96 102 108 114 85 90 96
Parbatipur 55 58 62
Jaldhaka 34 38 42 47 52 58 61 65 69 73 77 82 87 92 97 103
Barapukuria 38 42 46 52 57 64 71 78 83 88 93 99 105 111 88 93 99 105
Hakimpur 67 71 75 80
Rangpur 88 99 112 126 95 107 120 94 101 108 115 123 82 88 94 100 107 115
Pirgacha 70 74 79 83 88 94
Mithapukur 57 64 71 78 83 88 93 99 80 85 90 95 101 107
Paglapir 69 73 78 82 87 93 98 104 90 95 101
Palashbari 56 62 68 76 74 82 91 62 66 70 74 79 83 88 89 94 100 106
Gaibandah 39 42 44 47 49 52 56 59 62 66 70
Lalmonirhat 50 55 62 30 34 37 42 46 49 52 55 58 62 65 69 73 78 83
Kurigram 38 42 47 52 58 61 65 69 73 77 82 87 92 97 103

Bogra 167 188 154 113 128 78 88 100 108 116 66 71 76 83 89 96 104 112

Dupchachia 60 64 67 71 76 80 85 90
Mahastanghar 57 64 71 79 87 97 103 109 115 122 60 63 67 71 75 80
Matdali 70 74 79 83 88 94
Sherpur(Bogra) 61 67 75 83 92 99 106 113 121 129 138 98 104 110 117
Bogra (New) 65 73 81 86 92 99 106 113 121 100 106 114 122
Sultanganj 80 86 92 98
Naogaon 78 86 96 106 118 79 87 97 103 109 115 122 90 95 101 107 113 120
Atrai 55 58 62 66 69 74
Joypurhat 39 43 48 53 59 65 73 81 85 91 96 102 108 114 89 94 100 106
Niamotpur 56 62 68 76 84 77 85 94 100 106 113 119 126 94 100 106 112 119
Mahadevpur 70 74 79 83 88
Patnitola 69 77 85 90 96 102 108 114 91 96 102 108 115
Sirajganj 62 69 77 85 94 71 79 88 94 100 107 115 68 73 78 83 89 95
Belkuchi 55 59 63 67 72 77
Ullapara 34 37 41 44 47 49 52 56 59 62 66 70 74
Natore 73 81 90 100 111 94 66 74 78 83 88 93 84 89 94 100 106 112
Bonpara 37 41 44 47 49 52 56 59 62 66 70 74
Shahajadpur 54 60 67 74 83 51 56 62 66 70 74 79 83 88 94 99 105 111
Pabna 67 74 82 91 67 60 66 74 78 83 88 93 99 105 111 118 125 99
Madhupur 63
Bangura 34 37 42 46 49 52 55 58 62 65 69 73 78 83
Ishurdi 36 39 44 49 54 60 66 74 78 83 88 68 72 77 81 86 91 97
Bagha 65 69 73 77 82 87 92
Rajshahi 96 108 65 73 83 80 90 101 109 116 124 78 83 89 96 102 109 117
Rajshahi (N) 58 65 73 76 86 97 103 111 118 77 82 88 94 101 108 115
Tanore 70 75 80 86 92 98 105
Chapai 88 59 66 73 81 90 100 65 68 73 77 81 86 92 97 103 109 116
Chowdala 46 49 52 55 58 62 65 69 73 78 83
Amnura 38 42 47 52 58 64 71 76 80 85 75 80 84 90 95 101 107
Area Total 1296 1445| 1611 1795 1999| 2226| 2477| 2756| 2929 3113| 3308| 3505/ 3719| 3950 4196 4455| 4732 5026
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% 3.2-7 Xy »dLEE (DESCO) @ 132 kV BEBFFORKEEHE
Substation Name | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Mirpur 149 | 102 | 112 | 92 | 101 | 88 97 | 106 | 111 | 116 | 122 | 128 | 135 | 142 | 149 | 106 | 111 | 117
Pallabi 98 103 | 108
Gulshan 153 | 137 | 150 | 106 | 116 | 92 | 100 | 109 | 115 | 121 | 127 | 133 95 99 104 | 110 | 115 | 121
Gulshan-2 94 99 104 | 109 | 114 | 120
Bashundhara 175 | 191 | 209 | 99 109 96 105 | 114 | 122 | 131 | 140 | 150 85 91 98 105 | 112 | 120
Bashundhara-2 75 80 86 92 98 105
Uttara-VI 90 96 103 | 110 | 118
Uttara 113 | 123 | 134 | 125 | 137 | 109 | 94 | 103 | 111 | 118 | 127 | 135 | 145 | 105 | 112 | 120 | 129 | 138
Tongi New 78 88 99 | 112 | 127 | 115 | 100 | 113 | 120 | 129 | 138 | 118 | 126 | 135 | 144 | 154 | 165 | 176
Kallayanpur 185 | 95 | 104 | 113 | 124 | 95 | 104 | 114 | 122 | 131 | 140 | 149 | 100 | 107 | 114 | 122 | 131 | 140
Agargaon 72 79 86 94 78 85 93 98 102 | 108 | 113 | 119 | 124 | 131 | 137 | 144 | 151
Dhamal Koat 90 98 68 74 81 88 96 103 | 110 | 118 | 126 | 135 | 145 | 155 | 118 | 126 | 135
Uttara-3rd Phase 52 57 62 68 74 79 85 91 97 104 | 111 | 119 | 128 | 136 | 146
Dumni 54 59 65 71 77 82 88 94 101 | 108 | 106 | 113 | 121 | 129 | 138
Purbachal 35 40 45 50 57 61 65 70 75 80 85 91 98 105 | 112
Purbachol-2 42 45 48 51 55 59 63 67
Aftabnagar 58 65 74 83 94 101 | 108 | 115 | 124 | 132 | 141 81 87 93 100
Badda 70 75 80 86
Banani 80 87 96 | 104 | 114 | 122 | 131 | 140 | 150 | 111 | 119 | 127 | 136 | 146 | 156
Mirpur-Ii 62 68 75 78 82 86 91 95 100 | 105 | 110 | 116 | 122
Airport 68 75 82 88 94 100 | 107 | 115 93 99 106 | 114 122
United City 48 53 58 62 66 71 76 81 87 93 99 106 | 114
Uttarkhan 55 60 65 69 74 79 85 91 97 104 | 111 | 119
Area Total 852| 899 986 1081| 1189 1273 1400| 1540| 1640| 1746 1902| 1997| 2067| 2201| 2344| 2496| 2657 2829
* 3.2-8 Xy WEEEE (DPDC) D 132 kV BB OB ANBEEHE
Substation Name| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Ullon 142 | 115 | 126 | 138 91 99 108 | 118 | 124 | 130 | 137 | 144 | 151 | 103 109| 114 120| 126
Banasree 80 84 88 93 97
Maghbazar 149 | 162 | 178 | 194 | 124 86 94 102 | 107 | 113 | 119 | 124 | 111 | 116 122| 128 135| 141
Md.pur 100 | 105 110 116 122| 128
Maniknagar 79 66 72 59 64 70 77 84 90 96 103 | 110 | 118 | 126 135 114 122| 131
Konapra 76 81 87
Dhanmondi 161 | 176 | 192 82 89 98 107 | 117 | 123 | 129 | 135 | 142 | 149 | 106 112| 117| 123| 129
Azimpur 85 89 94 98 103
Kamrangirchar | 139 77 84 92 100 | 109 80 87 93 100 | 107 | 114 | 122 | 131 140| 150 100| 107
Hazaribagh 60 64
Narinda 96 105 | 115 71 77 84 92 101 | 106 | 111 | 117 | 122 | 129 | 135 142| 109 114] 120
Bangsal 90 95 99
Shyampur 145 | 163 | 184 99 112 86 97 110 | 117 | 126 | 135 | 144 | 154 | 140 150 112 120] 128
Rayerbazar 95 102 109 116 125
Pagla 88 94| 101
Bangabhaban 61 67 73 40 44 48 52 57 60 63 66 69 73 76 80 84 88 93
Matuail 54 61 69 78 88 69 78 88 95 101 | 108 | 116 | 124 | 133 142| 112| 120| 128
Sitalakhya 97 110 | 124 | 100 | 113 82 93 105 | 112 | 120 | 128 | 137 | 147 | 107 115 123 131] 140
Sitalakhya-2 85 91 97| 104| 111
Siddirganj 99 112 | 127 | 113 78 88 99 112 | 119 | 128 | 137 | 146 | 157 | 100 108| 115| 123] 132
Godnail 90 96| 103 110| 118
Madanganj 84 95 60 67 76 67 75 81 86 92 99 106 | 113 106| 113 121] 130
Satmasijit 70 77 84 91 100 79 87 93 99 106 | 113 | 101 | 109 116| 124| 133] 142
Madertek 34 60 66 72 60 66 72 79 84 90 97 103 | 111 | 118 127| 119| 128| 137
Lalbagh 34 55 60 66 72 78 86 94 98 103 | 109 | 114 | 120 | 111 116| 122| 128| 135
Charsaidpur 48 54 61 69 78 83 89 95 102 | 109 | 116 124 133 143] 152
Fatullah 78 88 74 84 95 102 | 109 | 116 | 124 | 133 | 107 115  123] 132] 141
Kazla 80 87 96 104 | 114 | 122 | 131 | 140 | 150 | 160 | 131 141| 120] 129| 138
Postogola 81 89 97 106 | 116 | 121 | 127 | 134 | 141 | 148 | 125 131| 138 145| 152
Motijheel 60 66 72 78 86 90 94 99 104 | 109 | 115 120 127| 133] 139
New Ramna 74 81 88 97 106 | 111 | 116 | 122 | 128 | 135 | 142 149| 106 111] 117
Zigatola 68 74 81 89 97 102 | 107 | 112 | 118 | 124 | 110 116| 121 127| 134
Panthapath 70 77 84 88 93 98 102 | 108 | 113 119| 124| 131] 137
Ctg Road 70 77 84 90 96 103 | 110 | 118 | 126 135 145 155| 166
Khilgaon 76 83 91 100 | 105 | 111 | 116 | 122 | 128 | 109 115 121 127| 133
Basila 70 77 82 88 94 101 88 94 100 107| 115| 123
Khanpur 70 79 89 95 102 | 109 | 117 | 125 | 111 119| 127/ 136| 145
Tejgaon 60 66 72 75 79 83 87 91 96 101| 106 111 117
Demra 50 56 64 72 77 82 88 94 101 | 108 116| 124| 132| 142
Area Total 1289| 1483| 1640 1834| 1935 2218| 2430| 2684| 2847 3020| 3204 3399| 3647 3869| 4090 4340| 4605 4888
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SF4E BHRAHEE

4.1 BRFDOREM

BEFOFRERTEZER 4.1-1 LY £ 412177, FIHATHEZR R ER EIL de-rated capacity L
FEIEAL 9,508 MW Tdb 2723, EMI AR, EMGIZ K D15 1L, K OREEBR OB OHIKIC
FERIITZNL Y b HLIRBREDOHIREZIT 5, W< DDDOFEFTILS BT LI P“
TETH D, RFIRT LT v & T Mtk de-rated capacity DA EHEI 710 MW TH 5,
—F., T FIUORREZEIL S0 MW THHT-H, KV ONE L 72 2% 713 o #ilik,
Frloy nmbiiashs b bd, bLLRE2=y b | ARRENOHET S L1
DT v X T B FESEERITIT 200 05 300 MW FRE MR RID Z &1l D,

£ 4.1-1FK F v ¥ T HIRD Derated Capacity

Name of Power Station Unit Derated Capacity
Chittagong Raozan ST 1 ST-1 210
Chittagong Raozan ST 2 ST-2 210
Raozan 25 MW 25 MW 25
Sikalbaha ST ST 40
Sikalbaha GT GT 150
Sikalbaha Energis 53
Barabkunda 22
710
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* 412 BE

BRIEFT/2)

Installe [Derated Grid Modified -
. . - R L Commissioning .
Power Station Name Unit District d Capacit |Fuel |Connecte |Commissioning Date Entity | Producer
Gapacit |y MW d Voltage |Date

Ghorasal ST1 &2 ST1 Dhaka Norshingdi 55 39| Gas|132 kV 16-Jun-74 16-06-1974 Public BPDB
Ghorasal ST1 & 2 ST2 Dhaka Norshingdi 55 39 132 kv 13-Feb-76 13-02-1976 Public BPDB
Ghorasal ST 4 ST4 Dhaka Norshingdi 210 210, Gas|230kV 14-Sep-86 14-09-1986 Public BPDB
Ghorasal ST 3 ST3 Dhaka Norshingdi 210 210| Gas|230 kv 18-Mar-89 18-03-1989 Public BPDB
Ghorashal 100 MW 100 MW Dhaka Norshingdi 100 100, Gas|132 kv 28-Feb-12 28/02/2012 Private Aggreko
Ghorasal ST 5 STS Dhaka Norshingdi 210 210| Gas|230kV 15-Sep-94 15-09-1994 Public BPDB
Ghorasal ST 6 ST6 Dhaka Norshingdi 210 210 Gas|230 kV 31-Jan-99 31-01-1999 Public BPDB
Ghorashal 45 MW 45 MW Dhaka Norshingdi 45 45| Gas|33kV 28-Feb-12 28/02/2012 Private Aggreko
Ghorashal MAX Ghorashal MAX Dhaka Norshingdi 78 78| Gas|132kV 27-May-11 27/05/2011 Private Max Power
Haripur SBUGT 1,2 &3 GT-1 Dhaka Narayanganj 32 20| Gas|132 kV 31-Oct-87 31-10-1987 Public BPDB
Haripur SBUGT 1,2 &3 GT-2 Dhaka Narayanganj 32 20| Gas|132 kv 15-Nov-87 15-11-1987 Public BPDB
Haripur SBUGT 1,2 &3 GT-3 Dhaka Narayanganj 32 20| Gas|132kV 2-Dec-87 02-12-1987 Public BPDB
Haripur NEPC 1-8 Dhaka Narayanganj 110 85| HFO|132 kV 30-Jun-99 30-06-1999 Private Pendekar
Haripur P. Ltd CCPP GT Dhaka Narayanganj 240 240/ Gas|132 kV 23-May-01 Private Pendekar
Haripur P. Ltd CCPP Steam Dhaka Narayanganj 120 120 132 kv 23-May-01 Private Pendekar
Haripur EGCB 360 MW 360 MW Dhaka Narayanganj 412 412 Gas|230kV 01-12-2001 Public EGCB
Meghnaghat P.Ltd CCPP CCPP (3) Dhaka Narayanganj 450 450| Gas|230 kv 26-Nov-02 26-11-2002 Private Pendekar
Meghnaghat IEL Dhaka Narayanganj 100 100| HFO|132 kV 8-May-11 2011/8/5 Private IEL
Meghnaghat Summit Dhaka Narayanganj 350 335| HSD On test Private
Madanganj 102 MW Dhaka Narayanganj 102 102| HFO|132 kV 1-Apr-11 2011/1/4 Private Summit Power
Keraniganj 100 MW Dhaka Dhaka 100 100| HFO|132 kV 27-Mar-12 27/03/2012 Private Power Pac
Narshingdi 22 Dhaka Norshingdi 22 22| Gas|33kV 21-Dec-08 21-12-2008 Private RPCL
Siddhirgonj ST ST Dhaka Narayanganj 210 150| Gas|230 kV 3-Sep-04 03-09 2004 Public BPDB
Siddhirgonj GT-1, 2 GT 1,2 Dhaka Narayanganj 210 210| Gas|132 kV 5-Feb-12 2012/5/2 Public EGCB
Siddhirganj 100MW 100 MW Dhaka Narayanganj 100 96| HSD|132 kV 17-Feb-11 17/02/2011 Private Desh Energy
Dutch Bangla 100 MW 100 MW Dhaka Narayanganj 100 100| HFO|132 kV 21-Jul-11 21/07/2011 Private Dutch Bangla
DPA Power 50MW 50 MW Dhaka Narayanganj 50 49| HSD|33 kv 24-Nov-10 24/11/2010 Private | Primordial Energy Ltd.
Summit Power (Dhaka) Dhaka Dhaka 150]  146| Gas|33kv 9-Jun-09 rpany 9m o0 | private Summit Power
Gazipur RPCL Dhaka Gazipur 50 50| HFO|33 kV 12-Jul-12 Private RPCL
Tongi GT GT Dhaka Dhaka 105 105| Gas|132kV 28-Mar-05 28-03-2005 Public BPDB
Chittagong Raozan ST 1 ST-1 Chittagong Chittagong 210 210| Gas|230 kV 28-Mar-93 28-03-1993 Public BPDB
Chittagong Raozan ST 2 ST-2 Chittagong Chittagong 210 210| Gas|230kV 21-Sep-97 21-09-1997 Public BPDB
Raozan 25 MW 25 MW Chittagong Chittagong 25 25| HFO|33 kV 3-May-13 2013/3/5 Private RPCL
Kaptai Hydro unit 1,2,3,4 & 1 Chittagong Rangamati 46 220 0132 kV 26-Feb-62 26-02-1962 Public BPDB
Kaptai Hydro unit 1,2,3,4 & 2 Chittagong Rangamati 46 132 kv 8-Jan-62 08-01-1962 Public BPDB
Kaptai Hydro unit 1,2,3,4 & 3 Chittagong Rangamati 50 132 kv 8-Jan-82 08-01-1982 Public BPDB
Kaptai Hydro unit 1,2,3,4 & 4 Chittagong Rangamati 50 132 kv 11-Jan-88 11-01-1988 Public BPDB
Kaptai Hydro unit 1,2,3,4 & 5 Chittagong Rangamati 50 132 kv 11-Jan-88 11-01-1988 Public BPDB
Sikalbaha ST ST Chittagong Chittagong 60 40| Gas|132kV 24-Apr-84 24-04-1984 Public BPDB
Sikalbaha GT GT Chittagong Chittagong 150 150| Gas|132kV 18-Aug-10 18-08-2010 Public BPDB
Sikalbaha Energis Chittagong Chittagong 60 53| HFO|132 kV 6-Jun-11 2011 Public Energis
Hathazari 100 MW Chittagong Chittagong 100 0| HFO|132 kv 23-Dec-11 23-12-2011 Public BPDB
Dohazari 102 MW Chittagong Chittagong 102 0| HFO|132 kv 1-Jan-12 2012/1/1 Public BPDB
Juldah Chittagong Chittagong 100 0| HFO|132 kV 26-Mar-12 26/03/2012 Private | Acorn Infra Service Ltd
Malancha,Ctg EPZ Chittagong Chittagong 40 0| Gas|33kV Private United Power
Barabkunda Chittagong Chittagong 22 22| Gas|33kV 23-May-09 23-05-2009 Private Regent
Ashuganj ST 1 &2 1 Chittagong | Brahmanbaria 64 128| Gas|132kV 17-Jul-70 17-07-1970 Public APCL

2 Chittagong Brahmanbaria 64 Gas|132 kv 8-Jul-70 08-07-1970 Public APCL
Ashuganj ST 3 3 Chittagong Brahmanbaria 150 390| Gas|230kV 17-Dec-86 17-12-1986 Public APCL
Ashuganj ST 4 4 Chittagong Brahmanbaria 150 Gas|230 kv 4-May-87 04-05-1987 Public APCL
Ashuganj ST 5 5 Chittagong Brahmanbaria 150 Gas|230 kv 21-Mar-88 21-03-1988 Public APCL
Ashuganj CCPP CCPP-146MW Chittagong Brahmanbaria 146 91| Gas|132 kv 15-Nov-86 28-03-1984 Public APCL
Ashuganj 50 MW TSK 50 MW Chittagong | Brahmanbaria 50 53| Gas|132 kV 30-Apr-11 30-04-2011 Public APCL
Ashuganj Precision Precision Chittagong | Brahmanbaria 55 55| Gas|132 kV 7-Apr-10 07/04/10 Private Precision
Ashuganj Aggrekko Aggreko Chittagong | Brahmanbaria 80 80| Gas|132kV 31-May-11 31/05/2011 Private Aggreko
Ashuganj UP-53 MW Up-53 MW Chittagong Brahmanbaria 53 53| Gas|132 kV 22-Jun-11 22/06/2011 Private United Power
Ashuganj Midland Chittagong | Brahmanbaria Gas Private Midland Power
Brahmanbaria 70MW Chittagong | Brahmanbaria 68 68| Gas|132 kV 6-Mar-11 2011/6/3 Private Aggreko
Daudkandi 50 MW Chittagong Comilla 50 52| FO|132kV 29-Oct-11 29-10-2011 Public BPDB
Chandpur CCPP CCPP Chittagong Chandpur 150 0| Gas|132kV 1-Jul-12 July-12 Public BPDB
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Installe [Derated Grid Modified .
) - B L Commissioning .
Power Station Name Unit District d Capacit |Fuel |Connecte |Commissioning Date Entity | Producer
Gapacit |y MW d Voltage Date
Feni Chittagong Feni 20 22| Gas|33kV 16-Feb-09 16-02-2009 Private Doreen
Mahipal,Feni Chittagong Feni 10 11| Gas|33kV 22-Apr-09 22-4-2009 Private Doreen
Jangalia Chittagong Comilla 34 33| Gas|33kV 25-Jun-09 25-06-2009 Private Summit Power
Summit Power (Comilla) Chittagong Comilla 25 25| Gas|33kV 2-Jun-01 Private Summit Power
RPCL CCPP,Mymensingh 1-4 Dhaka Mymensingh 210 185, Gas|132kV 20-Nov-99 Jan 000ct. 00,Dec.00)| Private RPCL
Tangail Dhaka Tangail 20 22| Gas|33kV 12-Nov-08 39793 Private Doreen
Fenchugonj CCPP (old) GT-1 Sylhet Sylhet 30 30| Gas|132 kV 24-Dec-94 24-12-1994 Public
Fenchugonj CCPP (old) GT-2 Sylhet Sylhet 30 30| Gas|132 kV 31-Jan-95 31-01-1995 Public
Fenchugonj CCPP (old) Steam Sylhet Sylhet 30 30| Gas|132 kv 8-Jun-95 08-06-1995 Public
Fenchugonj CCPP (new) CCPP-2(New) Sylhet Sylhet 104 104| Gas|132kV 26-Oct-11 26-10-2011 Public
Fenchugonj BEDL 51 MW Sylhet Sylhet 51 51| Gas|132 kv 18-Oct-09 18-10-2009 Private BEDL
Fenchuganj Prima 50 MW 50 MW Sylhet Sylhet 50 0| Gas|132kv 15-Feb-12 15-02-2012 Private Energyprima
Hobiganj Sylhet Habiganj 11 11| Gas|33kV 10-Jan-09 10/01/09 Private |Saiham Power Plant Ltd
Shahjibazar GT 8,9 Unit-8,9 Sylhet Habiganj 66 66| Gas|132 kV 28-Mar-00 25-10-2000 Public
Shahjibazar 86 MW 86 MW Sylhet Habiganj 86 86, Gas|132kv 9-Feb-09 09-2- -2009 Private Power Co. Ltd
Shahjibazar 50 MW 50 MW Sylhet Habiganj 50 50| Gas|132kV 39765 13-11-2008 Private Energyprima
Sylhet 150 MW 150 MW Sylhet Sylhet 150 150 Gas|132kV 28-Mar-12 28-03-2012 Public
Sylhet GT GT(Gas) Sylhet Sylhet 20 20| Gas|132kV 13-Dec-86 13-12-1986 Public
Sylhet 50MW 50 MW Sylhet Sylhet 50 50| Gas [132 kV 23-Jul-08 23-07-08 Private Energyprima
Sylhet 11 MW 11 MW Sylhet Sylhet 11 10| Gas|33kV 15-Mar-09 15-03-2009 Private Desh Energy
Shahjahanulla 25MW Sylhet Sylhet Gas Private
BheramaraGT 1,2 &3 GT-1 Khulna Kushtia 20 46| HSD|132 kV 28-Jul-76 28-07-1976 Public
BheramaraGT 1,2 &3 GT-2 Khulna Kushtia 20 132 kv 27-Apr-76 27-04-1976 Public
BheramaraGT 1,2 &3 GT-3 Khulna Kushtia 20 132 kv 19-Jan-80 19-01-1980 Public
Bheramara 105 MW Khulna Kushtia 105 105| HSD|132 kV 31-Dec-10 31-12-2010 Private Quantum Power
HVDC C/B Interconnector Khulna Kushtia 0[230 kv Private
Khulna ST 110MW ST 110 MW Khulna Khulna 110 55| FO|132kV 25-May-73 25-05-1973 Public
Khulna ST 60MW ST 60MW Khulna Khulna 60 30| FO|132kV 7-Jul-84 07-07-1984 Public
Khulna 40 MW 40 MW Khulna Khulna 40 40| HSD|33 kv 12-Jun-08 12-06-2008 Private
Khulna 55 MW 55 MW Khulna Khulna 55 55| HSD|33 kV 10-Aug-10 10-08-2010 Private Aggreko
KPCL ,Khulna. Khulna Khulna 110 110| HFO|132 kV 12-Oct-98 12-10-1998 Private Summit Power
KPCL ,Khulna.(new) Khulna Khulna 115 115/ HFO|132 kv 1-Jun-11 40549 Private Summit Power
Khulna 150MW Khulna Khulna HSD{132 kV Private
Faridpur Dhaka Faripur 54 54, FO[132kV 4-Nov-11 40644 Public BPDB
Gopalganj 110 MW Dhaka Gopalganj 110 109{ HFO|132 kV 16-Nov-11 16-11-2011 Public BPDB
Noapara (105 MW) Quanta 105 MW Khulna Jessore 105 101| HFO|132 kV 26-Aug-11 26-08-2011 Private Quantum Power
Noapara (40 MW),KZA 40 MW Khulna Jessore 40 40| HFO|33 kV 29-May-11 29-05-2011 Private _han Jahan Ali Company Lt
Barisal Diesel HSD Barisal Barisal 2 2 132 kv Public
Barisal GT 1 & 2 GT 1&2 Barisal Barisal 40 32| HSD|132 kV 5-Aug-87 5-08-198404-10-1987|  public
Bhola Barisal Bhola 33 33| Gas|33kV 12-Jul-09 40154 Private Sinha Power
Baghabari GT 1 GT1 Rajshahi Sirajganj 71 71| Gas|132kV 4-Jun-91 04-06-1991 Public
Baghabari GT 2 GT2 Rajshahi Sirajganj 100 100/ Gas|132kV 25-Nov-01 25-11-2001 Public
Baghabari 50 MW 50 MW Rajshahi Sirajganj 50 52| HFO|132 kV 29-Aug-11 29-08-2011 Public
Baghabari Westmont Westmont Rajshahi Sirajganj 70 70| Gas|132 kV 26-Jun-99 26-06-1999 Private
Bera 70 MW Rajshahi Pabna 70 71| HFO|132 kV 28-Oct-11 28-10-2011 Public
Amnura 50 MW Rajshahi Nawabganj 50 0| HFO|132 kv 13-Jan-12 13-01-2012 Private Sinha Power
Katakhali NPS 50 MW Rajshahi Rajshahi 50 0| HFO|132 kv 22-May-12 22-05-2012 Private NPSL
Katakhali PPP 50 MW Rajshahi Rajshahi 50 50| HFO|132 kV 1-Dec-12 December , 2012 Public
Sirajganj 150 MW Rajshahi Sirajganj 150 150/ Gas|132kV 3-Feb-13 Public BPDB
Santahar 50 MW Rajshahi Naogaon 50 50| HFO|132 kV 1-Dec-12 December , 2012 Public
Bogra GBB Rajshahi Bogra 21 21| Gas|33kV 11-Apr-08 11-04-2008 Private GBB Power Ltd.
Barapukuria ST 1 ST1 Rajshahi Bogra 125 125| Coal|230 kv 31-Jan-06 31-01-2006 Public
Barapukuria ST 2 ST2 Rajshahi Bogra 125 125| Coal|230 kv 31-Jan-06 31-01-2006 Public
Bogra 20MW Rajshahi Bogra 20 20| Gas|33kV 12-Nov-11 12-11-2011 Private Energyprima
Summit Power (Ullapara) Rajshahi Sirajganj 11 11| Gas|33kV 2-Mar-09 02-03-2009 Private Summit Power
Rangpur GT Rangpur Rangpur 20 20| HSD|132 kV 16-Aug-88 16-08-1988 Public
Sayadpur GT Rangpur Nilphamari 20 20| HSD|132 kV 17-Sep-87 17-09-1987 Public
Thakurgaon Rangpur Thakurgaon 47 47| HSD|132 kV 2-Aug-10 2-08-2010 Private RZPL
Rajlanka 52 MW Rajshahi Natore 52 52| FO Private RLPCL
Total 6691 9508
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Name of Power Station Type of COD Date tnstalled

Fuel Capacity
Sikalbaha 225 MW CCPP Gas/ F. Oil 1-Mar-2017 225
Anowara, Chittagong 1000 MW CCPP LNG 1-Dec-2019 1000
Matarbari 1200 MW Coal Power Plant (CPGCBL) | Imp. Coal 1-Jun-2021 1200
Moheskhali 1200 MW Coal Power Plant Imp. Coal 1-Jun-2022 1200
Moheskhali G-to-G 1000 MW Coal Power Plant Imp. Coal 1-Jun-2022 1000

(Hi#: PGCB)
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Existing Generation Capacity

SL . . . . COD Date Voltage l“sm".ed Derat.ed
No. Name of Power Station/ Location Ownership | Grid | Type of Fuel (DDMM/YY) | Level KV Capac’ny Capacity
MW) W) |
1|Karnaphuli Hydro 2 Public East |Hydro 8-Jan-1962 132 40| 40| Chittagong
2|Karnaphuli Hydro 1 Public East [Hydro 26-Feb-1962 132 40 30| Chittagong
3|Karnaphuli Hydro 3 Public East |Hydro 8-Jan-1982 132 50 50| Chittagong
4|Karnaphuli Hydro 4 Public East [Hydro 11-Jan-1988 132 50 50| Chittagong
5|Karnaphuli Hydro 5 Public East [Hydro 11-Jan-1988 132 50 50|chittagong
6|Ghorasal (Polash, Norshindi) 210 MW ST3 Public East |Gas 14-Sep-1986 230 210 180|phaka
7|Ghorasal (Polash, Norshindi) 210 MW ST4 Public East |Gas 18-Mar-1989 230 210 180|phaka
8|Raozan (Chittagong) (210 MW) 1 Public East |Gas 28-Mar-1993 230 210 180|chittagon:
9|Ghorasal (Polash, Norshindi) 210 MW ST5 Public East |Gas 15-Sep-1994; 230 210 190|phaka
10|Raozan (Chittagong) (210 MW) 2 Public East |Gas 21-Sep-1997 230 210 180 Chittagong
11|Ghorasal (Polash, Norshindi) 210 MW ST6 Public East |Gas 31-Jan-1999 230 210 190|phaka
12|RPCL (Mymenshing) (210 MW) Private East |Gas 20-Nov-1999 132 210 197|phaka
13|Haripur Power Ltd. (360 MW CC) Private East |Gas 23-May-2001 230 360 360|phaka
14|Meghnaghat power Ltd. (450 MW) (Norshindhi) Private East |Gas 26-Nov-2002 230 450 450|phaka
15|Siddhirganj (210 MW) ST Public East |Gas 3-Sep-2004 230 210 150|phaka
16|Tongi (105 MW) (Dhaka) Public East |Gas 28-Mar-2005 132 105 105|phaka
17|Summit Power ( REB) Private East |Gas 16-Dec-2006 33 105 105
18| Tangail SIPP (Doreen) Private East |Gas 12-Nov-2008; 33 22 22|Dhaka
19|Narsindi SIPP (REB) (Doreen) Private East |Gas 21-Dec-2008 33 22 22|Dhaka
20|Hobiganj SIPP ( REB) (Confi-Energypac) Private East |Gas 10-Jan-2009 33 11 11
21|Shahjibazar 15 Yrs RPP Private East |Gas 9-Feb-2009 132 86 86| Comilla
22|Feni SIPP (Doreen) Private East |Gas 16-Feb-2009: 33 22 22| Comilla
23|Ullapara SIPP ( REB) (Summit) Private West |Gas 2-Mar-2009 33 11 11|Bogra
24|Kumkargoan, Sylhet 15 Years RPP ( Desh Energy) Private East |Gas 15-Mar-2009 33 10| 10
25|Mahipal, Feni SIPP (REB) Private East |Gas 22-Apr-2009 33 11 11|comilla
26|Mouna, Gazipur SIPP (REB) Private East |Gas 12-May-2009 33 33 33|Dhaka
27|Barobkundo SIPP (Regent Power) Private East |Gas 23-May-2009: 33 22 22
28|Rupganj , Narayanganj SIPP ( REB) Private East |Gas 9-Jun-2009 33 33 33|Dhaka
29|Jangalia, Comilla SIPP (Summit) Private East |Gas 25-Jun-2009 33 33 33| Comilla
30|Bhola, SIPP (Venture) Private West |Gas 12-Jul-2009 33 33 33
31|Fenchuganj 15 Years RPP ( Barakatullah) Private East |Gas 18-Oct-2009 132 51 51| Comilla
32|Shikalbaha 150 MW Peaking PP Public East |Gas 18-Aug-2010 132 150 150 Chittagong
33[SIDDHIRGANJ 2x120 MW #2 EGCB Public East |Gas 14-Oct-2010 132 105 105
34|Ashugonj 50 MW Public East |Gas 30-Apr-2011 132 53 51| comilla
35|Baghabari 50 MW Peaking PP Public West |F.Oil 29-Aug-2011 132 52 52|Bogra
36|FENCHUGANJ CC (104 MW) 2 nd Unit Public East |Gas 26-Oct-2011 132 104 104|Bogra
37|Bera 70 MW Peaking PP Public West |F.Oil 28-Oct-2011 132 71 71|Bogra
38|Titas, Doudkandi 50 MW Peaking PP Public East |F.Oil 29-Oct-2011 132 52 52| Comilla
39|Faridpur 50 MW Peaking PP Public West |F.Oil 4-Nov-2011, 132 54 54
40|Gopalgonj 100 MW Peaking PP Public West |F.Oil 16-Nov-2011 132 109 109
41(SIDDHIRGANJ 2x120 MW #1 EGCB Public East |Gas 1-Dec-2011 132 105 105
42|Hathazari 100 MW Peaking PP Public East |F.Oil 23-Dec-2011 132 98 98 |Chittagong
43|Sangu, Dohazari 100 MW Peaking PP Public East |F.Oil 1-Jan-2012 132 102 102 |chittagong
44/Sylhet 150 MW Power Plant Public East |Gas 28-Mar-2012 132 142 142 omilla
45|Gazipur 50 MW Power Plant RPCL Public East |F.Oll 1-Jul-2012 132 52 52| Dhaka
46|Chandpur 150 MW CCPP Public East |Gas 1-Jul-2012 132 163 163 Comilla
47|Sirajganj 150 MW GT (China Mechinaries EXIMCO) Public West |Gas/ HSD 1-Sep-2012 132 150 150|Bogra
48|Santahar 50 MW Peaking Power Plant Public West |F.Oil 1-Dec-2012 132 50 50(Bogra
49|Katakhali 50 MW Peaking Power Plant Public West |F.Oil 1-Dec-2012 132 50 50|Bogra
50|Raozan 25 MW Peaking PP Private East |F.Oil 3-May-2013 33 25 25| Chittagon
51|Haripur 360 MW CCPP Public East |Gas Test Run 132 412 412|phaka
52|Khulna 150 MW GT Public West |HSD 23-Sep-2013 132 150 150|Khulna
53|Ashugonj 51 MW (Midland) PP Private East |Gas 6-Dec-2013 132 51 51| Comilla
54(Shajahanullah Power Com. Ltd. Private East |Gas 1-Nov-2013 33 25 25
55|Power IMPORT from India Public West 1-Nov-2013 400 500 500
56[Natore 52 MW Power Plant (Raj Lanka Power) Private West |F.Oil 24-Jan-2014 132 52 52|Bogra
5962
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Generation Capacity installed from May-2014 to the end of 2023
Installed Derated
SL . . . . . COD Date Voltage . .
Name of Power Station/ Location Ownership [ Grid | Type of Fuel Capacity | Capacity
No. (DDMM/YY) | Level KV| =l W) |aren
57|Sirajgonj 150 MW PP Conversion (NWPGC) Public West |Gas/ HSD 1-May-2014 75 75(Bogra
58|Ghorashal, Narsingdi 100 MW PP Private East |Gas 1-May-2014 108 108|phaka
59|Baraka-Patanga, Chittagong 50 MW PP Private East |F.Oil 1-May-2014 50 50| Chittagong
60|Gogonnagar, Narayangonj 100 MW PP Private East [F.Oil 1-May-2014 102 102|Dhaka
61|Potiya, Chittagong 100 MW Power Plant Private East |F.OIl 1-May-2014 108 108 chittagong
62| Kathpotti, Munshigonj 50 MW Power Plant Private East |F.Oil 1-Jun-2014 53 53| Dhaka
63|Meghnaghat 300-450 MW CCPP (2™ Unit) Private East |Gas/ F.Oll 1-Oct-2014 335 335|phaka
64|Alir Tak, Narayangonj 50 MW Power Plant Private East |F.OIl 1-Dec-2014 53 53| Dhaka
65[Nababgonj 55 MW PP Private East [F.Oil 1-Dec-2014 55 55[Dhaka
66|Bosila, Keranigonj 108 MW PP (CLC Power) Private East |F.Oil 1-Dec-2014 108 108|phaka
67|Manikganj 55 MW PP Private East |F.Oil 1-Mar-2015 55 55(phaka
68|Jangalia, Comilla 52 MW PP Private East |Gas/ F.QOil 1-Mar-2015 52 52[Comilla
69|Ashugonj 225 CCPP Public East |Gas 1-Jun-2015 225 225|Dhaka
70|Ashuganj (South) 450 MW CCPP Public East |Gas 1-Jun-2015 373 373|Dhaka
71|Keranigonj 100 MW Power Plant (Relocate from Khulna) |Private East |F.Oil 1-Jun-2015 100 100(phaka
72|Bosila, Keranigonj, (Dhaka West) 108 MW PP Private East |F.Oil 1-Jun-2015 108 108|phaka
73|Jamalpur 100 MW Power Plant Private West |Gas/ F.Oil 1-Jun-2015 95 95| Dhaka
74|Gabtoli, Dhaka 108 MW PP Private East |F.OIll 1-Jun-2015 108 108|phaka
75|Ashugonj 195 MW Modular PP Public East |Gas 1-Jun-2015 195 195|Dhaka
76|Fenchugonj 50 MW Power Plant Private East |Gas 1-Jun-2015 50 50| Dhaka
77[Bhairab, Kishorgonj 50 MW PP Private East |F.Oil 1-Aug-2015 50 50[Dhaka
78|Kodda, Gazipur 150 MW Power Plant Public East |F.Oil/ Gas 1-Sep-2015 150 150(phaka
79|Sylhet 150 MW PP Conversion Public East |Gas 1-Sep-2015 75 75| Comilla
80|Up gradation of Khulna 150 MW to 225 MW (NWPGCL) |Public West |Gas/ HSD 1-Sep-2015 75 75|Khulna
81|Siddirganj 335 MW CCPP Public East |Gas 1-Dec-2015 335 335|Dhaka
82|Bhola 225 MW CCPP Public West |Gas 1-Dec-2015 195 195|Khulna
83|Kaptai Solar Public East |Solar 1-Dec-2015 8 8|Chittagong
84|Hatiya Hybride Public East |F.Oil/ Solar [ 1-Dec-2015 7 7
85|Madangonj 50 MW Peaking Plant(Re. from Shantahar) Private East |F.Oil 1-Dec-2015 50 50|Dhaka
86|Barisal 100 MW PP (Re. from Syedpur) Private West |F.Oil 1-Dec-2015 100 100|Khulna
87|Sorishabari 3 MW Solar Private West |Solar 1-Dec-2015 3 3
88|Dhorola 30 MW Solar Park Private West [Solar 1-Dec-2015 30 30[Bogra
89|Bibiana 300-450 MW CCPP (2™ Unit) Private  |East |Gas 1-Jan-2016 341 341|phaka
90|Munshigonj 50 MW PP Private East |F.OIl 1-Jun-2016 50 50| phaka
91| Satkhira 50 MW PP Private West |F.Oil 1-Jun-2016 50 50|Khulna
92|Fenchugonj 163 MW CCPP Private East |Gas 1-Jun-2016 163 163|phaka
93|Chapai Nababganj 104 MW PP Public West |F.Oil 1-Jun-2016 104 104|Bogra
94|Bagabari 100 MW PP Conversion Public West |Gas 1-Jun-2016 50 50|Bogra
95|Shajibazar 70 MW PP Conversion Public East |Gas 1-Jun-2016 35 35[Comilla
96/Bibiana #3 CCPP Public East |Gas 1-Dec-2016 400 400|phaka
97|Shajibazar CCPP Public East |Gas 1-Dec-2016 332 332|comilla
98|Chittagong 65-85 MW CCPP Private East Naphtha/ 1-Dec-2016 65 65| . .
Gas Chittagong
99|Wind Private East |Wind 1-Dec-2016 100 100|Chittagong
100|Ashugonj (North) CCPP Public East |Gas 1-Jan-2017 381 381|phaka
101|Ghorasal 3" Unit Repowering (Capacity Addition) Public East |Gas 1-Jan-2017 206 206|Dhaka
102|Bheramara 360 MW CCPP (NWPGC) Public West |Gas 1-Jan-2017 360 360(Khulna
103|Ghorasal 363 MW _CCPP Public East |Gas 1-Mar-2017 363 363|Dhaka
104|Shikalbaha 225 MW CCPP Public East |Gas/F.Oil | 1-Mar-2017 225 225| Chittagong
105|Sirajganj 300-450 MW CCPP Private West |Gas/ HSD 1-Mar-2017 367 367|Bogra
106|Sirajgonj 225 MW CCPP (2™ Unit):(NWPGC) Public West |Gas/ HSD | 1-Apr-2017 220 220|Bogra
107|Barapukuria 275 MW (3rd Unit) Public West [Coal 1-Jun-2017 274 274|Bogra
108|Ghorasal 6" Unit Repowering (Capacity Addition) Public East |Gas 1-Sep-2017 206 206|Dhaka
109|Bibiana South 300-450 MW CCPP Public East |Gas 1-Dec-2017 450 450|Comilla
110|Sirajgonj 150-225 MW CCPP (LANKO) Private West |Gas 1-Dec-2017 218 218|[Bogra
11 Magwa, Munshiganj 522 MW Coal Fired Power Project Private East |Imp. Coal 1-Dec-2017 522 522
(Orion) Dhaka
112|Khulna 630 MW Coal Fired PP (Orion) Private West [Imp. Coal 1-Jan-2018 630 630
113|Ghorasal 4th Unit Repowering (Capacity Addition) Public East |Gas 1-Jun-2018 206 206
114 g'r';iz C Rampal, Khuina 1300 MW Coal Fired Powerlpypjc |west [imp. Coal | 1-Dec-2018 1320 1320
115|Anowara, Chittagong 1000 MW CCPP Public East [LNG 1-Dec-2019 1000 1000|Chittagong
116|Power import Public West | Import 1-Dec-2020 500 500
117|Matarbari 1200 MW Coal Power Plant (CPGCL) Public East |Imp. Coal 1-Jun-2021 1200 1200(chittagong
118|Ruppur Nuclear 1000 MW (BAEC) 1st Unit Public West [Nuclear 1-Dec-2021 1180 1180|(Khulna
119|Moheskhali 1200 MW Coal Power Plant Public East |Imp. Coal 1-Jun-2022 1200 1200|Chittagong
120|Moheskhali G-to-G 1000 MW Coal Power Plant Public East |Imp. Coal 1-Jun-2022 1000 1000(Chittagong
120|Ruppur Nuclear 1000 MW (BAEC) 2nd Unit Public West |Nuclear 1-Dec-2023 1180 1180|Khulna
18384
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(t#: PGCB System Planning)

X 5.1-1 (8] EOBERF 230 KU 132 kV R#t
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(Hi8k: PGCB)

X 5.1-2 400,230 XU 132 kV EERHEETE - TEH K OFHE)
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5.2 Fy A dUHMBOBATK/ANTI VR
5.2.1 FYAIVAADEHBEFRNTUA

T 5 THBECIEA TS A KAFBIOMICT A 22w BN TR E DI AKFIF
EHMEES L TNB S OOF v & = DBEAFETHS NS v 172 L DA 230
kV X OV132kV EEMRZE U THE SN TS, T v ¥ T TIEFTFEOL2E RO A £
NTEY XY KFD L D e R ERRRETORE . 5 TN DT v X Do~
HEREORNMAZIThARVE Stk T3] EdEmnoF v X 2 ~DOEEBERENTET 5,

K 5.2-11CK v b F v 5 3 ~OBRO R 27T,

To Ashuganj

To Bibiyana

Meghnaghat

Daudkandi (2020)

52 MW O 0

O Existing 230/132 kV Substation

Comilla North ~ Future 230/132 kV Substation

O

Existing 230 kV Transmission Lines

| Chandpur 33 MW

162 MW
Existing Power Station to be still used for 2021
Feni (2018)
Raozan
360 MW )
Kaptai
i O O 220 MW
Chittagong O
Sikalbgll;la Dohazari
ISOMW 1 102 mw
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132 KV RAHEUC & o TG SN D AR OBEFE 132 kV LLEOREEDRFICHR S 5 5
WAL DAL, 2023 £ETOX v I ROF v & T HIMOFTAR AT o ZAORIL %
Baf Uiz, HEHOMNNT, BT XA KNIHLFETERD 40%, F v F 2 DA AKIIFE
BITIEY DA ERETAREDOTDZIE L TS ERE LTz, > 14738 E 150 MW D
95 50 MW H3iElE, T v ¥ T ORSIIE 100 MW JEE LT 5 E0E LTz, BEFED k136 EFT
1% 2023 AFE CTITNERBEIE SN D & LT, MOREFTILRHEERO THEN 8% & 725 X9
WZEIESND & LTs, RBICHEEINDFERNT LV AZRT,

F o X I ORREFETZT CICHBROEEEO G2 il L AR & 2015 005 2018
FEZHF T 500 225 600 MW (2T 5,

—J7. MHIEN S F o F T A~NEBAIN TV A EERRIL Comilla North & U Hathazari [
D 230 kV 2 [} OV 132 kV2 [RIFRCZ I E O R R 1T 143.8 Mega Volt-Ampere (MVA) x 2 &
O 3462 MVAX 2 THHH, 1 [BIREFEIE L BIER T2 BET 5 &, ANTHE b F v &2 3
VDT S VD ESJHIRIE 500 - 600 MW EHEE S 41D, RFLIEIRAZITHORVNE | 2015 4F
25 2018 FFETNT TZ DORBESITH LG 25 Z S ITWEE L 72 5,

2019 4F-2> 513 1,000 MW @ Anowara F8 BT 23 EHE S 4L D T2 OFFFAN/NT U AT DT 503,
ORI RBHTH D, Anowara DIEIET H T v X T DBEBNARRIT~ X NV KTJ3TE
Hn 2 BAAAT 2 2021 FEE TITNT THERT D, LIRS TH v DL T v & T ~DikER
DOFED DT, F v X T DOKIFEENOREZOREN 2021 FEFE TITHLE LD,
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Derated capacity is over 132 kV power supplier

- =
— —

FHIRES NG

CAERAE N

FB2REE 202 FETTF v ¥ IO EBEIICES

ﬁ%ﬁékttf%y&:/m® e D A i LT,

Bogra 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 1296 1445 1611 1795 1999 2226 2477 2756 2929 3113 3308
Derated Cap. Total *0.92 870 934 882 971 1911 1858 1805 1752 1700 1647 1594
Existing operated in 2023 373 373 373 373 373 373 373 373 373 373 373
Existing not operated in 202 573 515 458 401 344 286 229 172 115 57 0
New Cap. 0 127 30 154 1079 0 0 0 0 0 0
Accumlation new Cap. 0 127 157 311 1390 1390 1390 1390 1390 1390 1390
Supply Cap - Max. Dem (426) (511) (730) (825) (89) (368) (672) (1004) (1229) (1466) (1714)

Chittagong 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 850 963 1097 1220 1357 1510 1680 1871 2029 2189 2371
Derated Cap. Total *0.92 441 573 560 699 893 880 1787 1774 2865 4876 4863
Existing operated in 2023 340 340 339 339 339 339 339 339 338 338 338
Existing not operated in 202] 139 125 111 97 83 70 56 42 28 14 1]
New Cap. 0 158 0 165 225 0 1000 0 1200 2200 0
Accumlation new Cap. 0 158 158 323 548 548 1548 1548 2748 4948 4948
Supply Cap - Max. Dem (409) (390) (537) (521) (464) (630) 107 (97) 836 2687 2492

Comilla 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 1028 1147 1255 1399 1560 1739 1938 2159 2309 2401 2565
Derated Cap. Total *0.92 1596 1501 1522 2446 2765 2670 2575 2480 2385 2289 2194
Existing operated in 2023 646 647 647 647 647 648 648 648 648 649 649
Existing not operated in 202] 1037 934 830 726 622 519 415 311 207 104 0
New Cap. 51 0 127 1108 450 0 0 0 0 0 0
Accumlation new Cap. 51 51 178 1286 1736 1736 1736 1736 1736 1736 1736
Supply Cap - Max. Dem 568 354 267 1047 1205 931 637 321 76  (111) (371)

Dhaka 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 3900 4356 4840 5333 5845 6602 7377 8227 8762 9331 9979
Derated Cap. Total *0.92 3674 4317 5953 6043 7480 7564 7457 7351 7245 7139 7032
Existing operated in 2023 2872 2868 2865 2862 2859 2855 2852 2849 2846 2842 2839
Existing not operated in 202 1122 1010 897 785 673 561 449 337 224 112 0
New Cap. 0 814 1894 213 1678 206 0 0 0 0 0
Accumlation new Cap. 0 814 2708 2921 4599 4805 4805 4805 4805 4805 4805
Supply Cap - Max. Dem (226) (39) 1113 709 1635 962 80 (876) (1517) (2192) (2946)

Khulna 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 1123 1251 1395 1554 1732 1944 2151 2397 2555 2724 2904
Derated Cap. Total *0.92 1096 1047 1337 1333 1615 3359 3309 3719 4755 4705 5741
Existing operated in 2023 0 0 1] 0 0 0 0 0 0 0 0
Existing not operated in 202] 542 488 433 379 325 271 217 163 108 54 0
New Cap. 650 0 370 50 360 1950 0 500 1180 0 1180
Accumlation new Cap. 650 650 1020 1070 1430 3380 3380 3880 5060 5060 6240
Supply Cap - Max. Dem (27) (205) (58) (220) (117) 1415 1157 1322 2200 1981 2837

Total 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Max. demand at 132kV 8197 9162 10197 11302 12494 14020 15623 17410 18585 19757 21127
Derated Cap. Total *0.92 7677 8371 10254 11492 14664 16330 16933 17076 18949 20656 21425
Existing operated in 2023 4231 4228 4224 4221 4218 4215 4212 4209 4205 4202 4199
Existing not operated in 202] 3413 3071 2730 2389 2048 1706 1365 1024 683 341 0
New Cap. 701 1099 2421 1690 3792 2156 1000 500 2380 2200 1180
Accumlation new Cap. 701 1800 4221 5911 9703 11859 12859 13359 15739 17939 19119
Supply Cap - Max. Dem (520) (791) 57 190 2170 2310 1310 (333) 364 899 298

-7% -9% 1% 2% 15% 14% 8% -2% 2% 4% 1%
5.2-2 BTN T VADBE

TN
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522 FyEIUAOBAKMBORBLAEXICET 594

KD 2 DO —A%RE LI, FEEFOGHEFREIIMr —ALbIZFELEL, £Fr—R
DR TIPSR AR 72 & ORI EH OET RNV ERE LT,

A A B INSTF v X T ~DEERROFRNER

AT FHy FEE Ry Ay NEBFTORO 400 kV EERHF %2 2017 HF1259647 LT 230 kV
CTHEIRT 57— R

r—2ZAB: F v XA ~DBEAL VR EORE

Xy Ah L<iEa I THIICEB STV AREBEFTORB L LTF v I ~ORAL
VENTAR = EHRET D — A

Anowara K JJFEEFTY 2020 FFE TITEIRZ MG LR T, Fy ¥ T OENARRIE
2017 4EN 5 2020 FE2HMT 500 MW 55 1,100 MW (232 L, Comilla North & Hathazari.[f] @
230 kV TN 132 kV R BARIC £ D BEHG 2 FRVO T, Z OB T v # 2~ 3O T 300 MW O
%ﬁﬁ@ﬂﬁﬂ%%gkﬁékﬁi%ﬂé
T—ABIZBTLX b LTI ZICBWGRIET 2 REHTOMEEIT 1 R
47»kﬁ% B L UE LTc, ZAUIRRITRT KO ICar A v R AKT), BEFD X
TV NI Y T ROARKSIOFHNE 7 Pa I ZIZFEINTEY, 2 biEE8
BREDH AL = BRI SEEEDN NS WD TH D, BIET HIEET O EH T
FIRA A AT D72 A v KA 7 L DEEE TH 5 917 USD/Kilowatt (kW)
ERE LT, *1)

BREHA AL — v kIR EFTO 2 A ME PGCB OEFIERICE S BADOL v ¥ L 3E
AT OIS C b % 16.5 USD/KW-month & iUE L 7=,

*1)Hi&: Updated Capital Cost Estimates for Utility Scale Electricity Generating Plants, April

2013, Energy Information Administration, U.S. DOE

£ 52-1 2ITROF v A D 2017 H5 2023 )T TORBEEHE

Name Fuel COD | Capacity(MW) | Area
Bibiyana South 300-450 MW CCPP Public | Gas | 1-Dec-2017 450 | Comilla
Ashuganj (North) CCPP Public | Gas 1-Jan-2017 381 | Dhaka
Ghorasal 3™ Unit Repowering (Capacity Addition) Public | Gas 1-Jan-2017 206 | Dhaka
Ghorasal 363 MW CCPP Public | Gas | 1-Mar-2017 363 | Dhaka
Ghorasal 6™ Unit Repowering (Capacity Addition) Public | Gas | 1-Sep-2017 206 | Dhaka
Maowa, Munshiganj 522 MW Coal Fired Power Imp.

Private 1-Dec-2017 522
Project (Orion) Coal Dhaka
Ghorasal 4th Unit Repowering (Capacity Addition) | Public | Gas 1-Jun-2018 206 | Dhaka
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WEICHEREZRT, 7T—AADBEEEIZIT—AB LV 220, 7—A A DA EHILr—
A2 B LV HENWEEZZ HND, BROFHEZEELTT 5 Z EIFHENTIER WO TREET S
L — A B CIHBIMARIEE AT AL = O —2 A L0 a2 MRS,
L7zmoT, F—AADOHEHIANMNITF—AB IV r—XAAFRBRBENESZOND,

2017-2021 Case A Case B

Combined

J

Peaking PP Rental
(2017-2020)

Combined Cycle Power Plant in Dhaka: 300 MW x Peaking Power Plant in Chittagong:
917 USD/kW 300 MW x 16.5 USD/kW-month
400 kV Designed Transmission Line: 206 million

usb

230 kV switching stations x2: 24 million USD

2021 Case A Case B

Combined Combined
Cycle Cycle
@) @)

Coal PP

400 kV Transformers & bays: 96.7  peaking Power Plant in Chittagong: abolished
million USD Combined Cycle Power Plant in Dhaka: 300
MW x917 USD/kwW
400 kV Designed Transmission Line: 206
million USD
230 kV switching stations x2: 24 million USD

400 kV Transformers & bays: 96.7 million USD

X 523 Foh—F v ZIUREBROF —AROF v & I IEEHARBHRE
DIr—RDE#E
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K522 FoN—FyFAVHMEEROT—AROTF v & I HEAFKEBERED T —

A D HBHER
Case A
. Capital Incremental
Year | Project Investment | Capacity
Combined Cycle Power Plant in Dhaka: 300 MW x 917 USD/kW 275.1 300
2017 | 400 kV Designed Transmission Line: 206 million USD 206
230 kV switching stations x2: 24 million USD 24
2018
2019
2020
2021 | 400 kV Transformers & bays: 96.7 million USD 96.7
Total 601.8 300
Net Present Value (Discount Rate 10%) Total 571
Case B
. Capital Incremental
Year | Project Investment | Capacity
2017 | Peaking Power Plant in Chittagong: 300 MW x 15 USD/kW-month | 59.4 300
2018 | Peaking Power Plant in Chittagong: 15 million USD/month 59.4
2019 | Peaking Power Plant in Chittagong: 15 million USD/month 59.4
2020 | Peaking Power Plant in Chittagong: 15 million USD/month 59.4
Peaking Power Plant in Chittagong: abolished -300
Combined Cycle Power Plant in Dhaka: 300 MW x 917 USD/kW 275.1 300
2021 | 400 kV Designed Transmission Line: 206 million USD 206
230 kV switching stations x2: 24 million USD 24
400 kV Transformers & bays: 96.7 million USD 96.7
Total 839.4
Net Present Value (Discount Rate 10%) Total 618
5.3 XEM®R
PGCB (2 L WEM SN TV 2 BURDEERRE TRITRT,
# 5.3-1 BEBRER
[400 kV T/Ls]
SN Name of Lines Length in Length in No. of Ckt. Conductor Date of Commissioning
Route km Ckt. Km
Name Size
1 HVDC Bheramara-Baharampur 27.35 54.70| Double Twin Finch 1113 MCM 5th October 2013
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[230 kV T/Ls]
SN Name of Lines Length in Length in No. of Ckt. Conductor Date of Commissioning
Route km Ckt. Km
Name Size
1 Ghorasal-Ishurdi (1st EWI) 178.00 356.00| Double Mallard 795 MCM
2 Tongi - Ghorasal 27.00 54.00| Double Mallard 795 MCM
3 Ghorasal - Ashuganj 44.00 88.00| Double Mallard 795 MCM
4 Raojan - Hathazari 22.50 45.00/ Double [Twin 300 sg.mm
5 Ashuganj - Comilla North 79.00 158.00| Double Finch 1113 MCM
6 Ghorasal - Rampura 50.00 100.00| Double Twin Mallard 2x795 MCM
7 Rampura - Haripur 28.00 56.00| Double Twin Mallard 2x795 MCM
8 Haripur - Meghnaghat 12.50 25.00 Double Twin Mallard 2x795 MCM
9 Meghnaghat - Hasnabad 26.00 52.00/ Double Twin Mallard 2x795 MCM
10 Comilla North - Hathazari 150.00 300.00| Double Finch 1113 MCM
11 AES, Haripur - Haripur 2.40 4.80| Double Finch 1113 MCM
12 Comilla North - Meghnaghat 58.00 116.00| Double Twin Mallard 2x795 MCM
13 Hasnabad - Aminbazar - Tongi 46.50 93.00| Double Twin AAAC 37/4.176 mm.
14| Siddhirganj 210 MW P/S - Haripur 1.50 1.50 Single ACSR 600 sg. mm.
15 Ashuganj - Sirajganj (2nd EWI) 143.00 286.00| Double Twin AAAC 37/4.176 mm. 23rd November 2007
16 Khulna - Ishurdi 185.00 370.00| Double Twin AAAC 37/4.176 mm. 30th June 2008
17 Bogra-Barapukuria 106.00 212.00| Double Twin AAAC 37/4.176 mm. 28th June 2008
18 Sirajganj-Bogra 72.00 144.00| Double Twin AAAC 37/4.176 mm. 31st December 2008
19 Ishurdi-Baghabari 55.00 110.00| Double Twin AAAC 37/4.176 mm.
20 Baghabari-Sirajganj 38.00 76.00| Double Twin AAAC 37/4.176 mm. 24th April 2009
o . 05-10-2012 Single ckt.
21 Fenchuganj-Bibiyana 33.19 66.37| Double Twin Mallard 2x795 MCM 31-08-2012 Single ckt.
22 Bibiyana-Comilla(N) 153.55 306.00| Double Twin Mallard 2x795 MCM 24-10-2012 Single ckt.
23 HVDC Double Circuit LILO 4.50 9.00| Double Twin AAAC 37/4.176 mm. 5th October 2013
24 Aminbazar-Old Airport (O/H) 3.58 7.15| Double 19-Nov-13
25 Aminbazar-0ld Airport (U/G) 4.01 8.03| Double XLPE 2000 sq. mm. 19-Nov-13
[132 kV T/s]
SN Name of Lines Length in Length in No. of Ckt. Conductor Date of Commissioning
Route km Ckt. Km
Name Size
1 Siddhirganj - Shahjibazar 138 276 Double Grosbeak 636 MCM
2 Shahjibazar - Chhatak 150 300 Double Grosbeak 636 MCM
3 Siddhirganj - Kaptai 273 546 Double Grosbeak 636 MCM
4 Kulshi - Halishahar 13 26 Double Grosbeak 636 MCM
] Linnet + (336.4 + 636)
5 Comilla South -Chandpur 61 122 Double Grosbeak MCM
6 Comilla North -Comilla South 16 32 Double Grosbeak 636 MCM
7 Ashuganj - Jamalpur 166 332 Double Grosbeak 636 MCM
8 Madanhat - Sikalbaha 13 26 Double Grosbeak 636 MCM
9 Sikalbaha - Dohazari 35 70 Double Grosbeak 636 MCM
10 Sikalbaha - Julda 5 5 Single AAAC 804 sq.mm
11 Julda-Halisahar 8 8 Single AAAC 804 sg.mm
12 Kulshi - Baraulia 13 13 single Grosbeak 636 MCM
13 Khulshi-Abul Khair 9 9 single Grosbeak 636 MCM
14 Abul Khair-Baraulia 4 4 single Grosbeak 636 MCM
15 Madanhat - Kulshi 13 13 Single Grosbeak 636 MCM
16 Madanhat - Kulshi 13 13 Single Grosbeak 636 MCM
17 Kaptai - Baraulia 58 116 Double Grosbeak 636 MCM
18 Dohazari - Cox's Bazar 87 174| Double Grosbeak 636 MCM
19 Feni - Chowmuhani 32 64 Double Grosbeak 636 MCM
20 Baraulia - Kabir Steel 4 4 Single Grosbeak 636 MCM
21 Mymensingh - Netrokona 34 68 Double Grosbeak 636 MCM
22 Goalpara - Ishurdi 169 338 Double AAAC 804 MCM
23 Ishurdi - Bogra 103 206 Double AAAC 804 MCM
24 Bogra - Saidpur 140 280 Double AAAC 804 MCM
25 Saidpur - Thakurgaon 64 128 Double AAAC 804 MCM
26 Goalpara - Bagerhat 45 45 Single AAAC 804 MCM
27 Barisal - Bhandaria - Bagerhat 80 80 Single HAWK 477 MCM
28 Bagerhat - Mangla 31 31 Single HAWK 477 MCM
29 Barisal - Patuakhali 37 37 Single Grosbeak 636 MCM
30 Bheramara - Faridpur - Barisal 225 450 Double HAWK 477 MCM
31 Rajshahi - Natore 40 40 Single HAWK 477 MCM
32 Ishurdi - Baghabari - Shahjadpur 57 57 Single HAWK 477 MCM
33 Ishurdi - Pabna - Shahjadpur 56 56 Single Grosbeak 636 MCM
34 Bogra - Sirajganj 66 132 Double Grosbeak 636 MCM
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35 Sirajganj-Shahjadpur 34 34 Single Grosbeak 636 MCM
36 Rajshahi - Nawabganj a7 94| Double Grosbeak 636 MCM
37 Rangpur - Lalmonirhat 38 38 Single Grosbeak 636 MCM
38 Bogra - Noagaon 52 104| Double Grosbeak 636 MCM
39 Kabirpur - Tangail 51 102| Double Grosbeak 636 MCM
40| Tongi - Mirpur - Kall.pur - Hasbad 49 98| Double Grosbeak 636 MCM
41 Tongi-New tongi 0.5 1| Double
42 Hasnabad - Shyampur - Haripur 40 80| Double Grosbeak 636 MCM
43 Siddhirganj - Ullon 16 32| Double Grosbeak 636 MCM
44 Siddhirganj -Matuil- Maniknagar 10 10 Single Grosbeak 636 MCM
45 Siddhirganj - Maniknagar 10 10 Single Grosbeak 636 MCM
46 Maniknagar - Bangabhaban 3 6| Double Cu.Cable 240 sq.mm
a7 Maniknagar - Narinda 5 10| Double Cu.Cable 240 sq.mm
48 Ullon - Dhanmondi 5.5 11| Double Cu.Cable 240 sq.mm
49 Ullon - Dhanmondi 5.5 11| Double XLPE 800 sq.mm
50 Tongi - Kabirpur - Manikganj 56 112| Double Grosbeak 636 MCM
51 Ullon - Rampura -Tongi 23 46| Double Grosbeak 636 MCM
52 Rampura-Mogbazar 4.5 9| Double Grosbeak 636 MCM
53 Ghorasal - Joydebpur 26 52| Double Grosbeak 636 MCM
54 Baghabari - Shahjadpur 7 14| Double Grosbeak 636 MCM
55 Chandpur - Chowmuhani 75 150/ Double Grosbeak 636 MCM
56 Barapukuria-Rangpur 45 90| Double Grosbeak 636 MCM
57 Barapukuria-Saidpur 36 72| Double Grosbeak 636 MCM
58 Madaripur-Gopalganj 45 45 Single AAAC 804 MCM
59 Khulna(C)-Khulna(S) 9 18| Double Twin AAAC 37/4.176 mm.
60 Khulna(S)-Satkhira 56 56 Single AAAC 804 MCM
61 Rajshahi - Natore 40 40 Single Grosbeak 636 MCM
62 Matuail In-Out from Hari-Manik 5.5 11| Double Grosbeak 636 MCM
63 Rampura-Gulshan U/G Cable 3.3 6.6 Double XLPE 800 sq.mm
64 Sikalbaha-Bakulia 4 8 Double Grosbeak 636 MCM
65 Julda-Shahmirpur 7 14| Double Grosbeak 636 MCM
66| Kamrangirchar In-Out from Has-Kal 3 6| Double Grosbeak 636 MCM
67 Kulshi-Bakulia 15 30| Double Grosbeak 636 MCM
68 Haripur-Maniknagar 12 12 Single Grosbeak 636 MCM
69 Joydebpur-Kabirpur 15 30| Double Grosbeak 636 MCM
70 Sikalbaha-Shahmirpur 9 18| Double Grosbeak 636 MCM
71| Kulshi-Halishahar (Open at Kulshi) 13 13 Single Grosbeak 636 MCM
72 Bogra Old-Bogra New 3 6| Double Twin AAAC 37/4.176 mm.
73|  Ashuganj-Shahjibazar Single Ckt. 53 53 Single Grosbeak 636 MCM 31st August 2009
74 Khulna (S) - Gallamari 4.2 8.4| Double Grosbeak 636 MCM 16th November 2009
75 Noagaon-Niamotpur 46 46 Single AAAC 804 MCM 2nd January 2010
76 Aminbazar-Savar 15.8 31.6| Double Grosbeak 636 MCM 23rd April 2010
77 Jhenaidah-Magura 26 26 Single Grosbeak 636 MCM 11th June 2010
78 Jhenaidah-Chuadanga 39 39 Single Grosbeak 636 MCM 15th October 2010
79 Naogaon-Joypurhat 46 46 Single Grosbeak 636 MCM 9th November 2010
80 Thakurgoan-Panchagor 45 45 Single AAAC 636 MCM 25th Dec 2010
g1| Megnaghat /S topgﬂegnaghat Rental 5 10| Double Grosbeak 636 MCM 15th March 2011
gp| Shiddhirgan; to Siddhirganj Dutch 24 24| sinlge Grosbeak 636 MCM 26th June 2011
Bangla PP
In-out at Ashuganj-Shahjibazar 132 kV
83 . A 111 44.4 Four Grosbeak 636 MCM 11 th feb 2011
line to B.Baria
gq| M-outat Haripur-Daudkandi 132 kv 10.26 41.04|  Four AAAC 636 MCM 31th dec 2010
line to Meghnaghat
In-out at Megnaghat-Comilla(N) 132
85 . . 19.5 78 Four AAAC 636 MCM 31th June Dec 2010
kV line to Daudkandi
gg| Coalpara-Khulna (c) 132 kv U/G 24 24| single 22th march 2011
Cable
87 Noapara PP to Noapara Ss 1.6 1.6 single 30th Jan 2011
88 Daudkandi PP to Daudkandi ss 1.2 1.2 single 1st july 2011
89 Gopalganj PP to Gopalganj ss 1.2 1.2 single 25th july 2011
90 Sh'ddh"g;ggsﬁsgz;”igy PPto 25 25| single 26th july 2011
01 Faridpur pp to farldpur -bheramara 1 1 single 9th july 2011
132 kV line.
92 Bera pp to bagagari -ishridi line 4.5 4.5 single 8th july 2011
93 Amnura pp to Rajshahi-chapai 12.6 12.6 single 9th july 2011
91 In-out of Hasnabafi»ka!layanpur line to 75 30 Four 15th july 2011
keraniganj pp
95| Madanganj-Munsiganj 132 kV line 4 8| Double
96 Old Airport-Cantonment (U/G) 6.99 13.98| Double XLPE 800 sg.mm 19-Nov-13

(HH4#: PGCB)
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5.4 EERFEORENK

BIAE, PGCBIZCATAE L CWAEEITE - REDEBZ Fitllnd, 1FE A EOEERNX
BFEMEE 2, [DPHGL A TREIREN TV D,

# 5.4-1 PGCB T OE BT HEH

230/132 kV 132/33 kV 66/33/11 kV

Year Total Total Total

Number Capacity Number Capacity Number Capacity
[MVA] [MVA] [MVA]

2006-07 10 5175 70 7219 25.6

2007-08 12 5850 71 7526 25.6
2008-09 13 6075 71 7399 - -
2009-10 13 6300 75 7844 - -
2010-11 13 6675 81 8437 - -
2011-12 13 6675 83 8737 - -
2012-13 15* 6975 84 9705 - -

*15 in total (including two switching stations)

(Source: Annual Report 2012-2013)

Flo, ol - Fo 23 ) TRNOEEBEROIRT —F# 2 LI FISRE#T 5,

# 542 Foh - FoxIr ) TREERNT —%

230/132 kV 132/33 kV 66/33/11 kV
Total Total Total
Number Capacity Number Capacity Number Capacity
[MVA] [MVA] [MVA]
12 5625 36 5249 - -

(Source: Web Site of PGCB)
TREICHIFT D 230 kV Meghnaghat BAEAFT 72 & TN 132 kV Madunaghat Z &P, W2 EHT
O E A7~

[BER% Meghnaghat BAPAFT]
v EEJEMERL: 230 kV BABAPRT. 2 DD EATN R STV D.
v 230kV REHRERE: UL T RoN—T
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(a) BERZ 230 kV & HBAPARR I (b) BER% 230 kV JEWT 2R
5.4-1 BEZX Meghnaghat BEEAFT B E

HRT & Z Lz, BIED 230 kV REFRETA RIT 1800 Ampere(A) TH ¥ . 2T DOLER
FHIEWr 2R EAS B A & 1800 A, FLFRF[H A& AN 40 Kilo-Ampere (kA) Tixal & T 5,
ATyl MIBEREMEZHFERT L2 ERET DL, ZNLOERABIIRF SN D HLE
AE T, 230 kV EEERE O SN EEN NI L 72 5,

5-13



N T TT v alH v h—F v & 3 R BRI T YA
77 A4 FILLAR— |

[BEEx Madunaghat I FE T
v ERgHk: 132/33 kV AT
v 132kV BEIERE: U TR

(b) BHINIZH 5 BERX 132 kV Hathazari

Ean L rh g gru i
(a) BER% 132 kV & i EE PR ——

(c) BERR =5 I HALES (d) BERN= 7 il AE AR
X 5.4-2 BEE% Madunaghat 2EFTEERE

PGCB DO BTkt AR FE OB L 0 T A% BHPARAR (GIS) & v [ #EtxbE A
Az —L LT D, 2WREMHICE L TiX, OPGW IX{RFEHERR @IS B NLDC ~

DIFRIEZEFEE LTI S TWD, £, FERSIIHEA T WEEICHLED S
7. PR AR 1T PEIZ numerical types IZHEHT STV 5,
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5.5 IR

ﬁENmBTE;@ﬁéﬂfwéLﬁﬁﬁ®ﬁ¢i%774A*&@%ﬁﬁLET%éo
BERMOMEREEMIZILL T TH 5, BIEREILLFTOV—E R EIR iy A G AP

HEahEl#R (telephony(Voice))

Data acquisition (Supervision)
Tele-operation (Supervisory Control)
Sfitri# (Tele-protection)

EARMIZ, ERY—v A%, T4 _X— Ry b —=ZIC Lo TRt D, LaL,
WL OMDOZEFTIL, SCADA IZAMRIERL D GPRS(General Packet Radio Service) % Fi|H L T
Wb,

(1) 77 A" —@fEH

Je[RI#HR X 2005 4F1C Tongi — Aminbazar — Hasnabad [} CEA Sz 3 E A EDIHT 7 A
—/7—7/LZ OPGW T, BEDHERIL 5,050 km TIZIXT X TOEHELEEMN OPGW TH
N—ZI TV 5, (Lalmonirhat ZZ 87T, Sirajgnj 132 kV 28771, Bhulta 132 kV S/S, Gopalganj
S/S, Norshingdi S/S, Matuail S/S |ZIXBL{E OPGW [RIFRMH TN TUNRYY,)

ﬁ@@mmB@%774A~3/%U 7 %LU FORIZRT, PGCB OIBfE#{wIL 5 2
OV T TRSFER STV b, FEEE Khulna =V 7 (PR . Bogra =V 7 (¥
J6#6) . Dhaka-1 = U 7 (& » & HU0ED). Dhaka-2 = U 7 (& 1 2> 5 AL HER). Chittagong = Y
T(F v Z TN E > T %, Dhaka-1 =V 7 LY EEO= Y 7 (Bogra = Y 7 } ) Khulna
T U T)E DERILOPGW 3 1 /b— h LW, ~ A 7 a fR[aiRZ /Ny 7 7 v 7 [alfR
ELTHER LTS,




N T TTF v aElE v —F v & 3R ERR L FEE A
77 AF LR — bk

(Hi84: PGCB)
5.5-1 PGCB .7 7 A N—ig{E#8

5-16



N T TT v alH v h—F v & 3 R BRI T YA
77 A4 FILLAR— |

(2) LBV AT A
FAREEEE T, I 2005 FFICEBRREH I8 A Sz ABB UG REEEE & 2009 210
NLDC %% SCADA %3 A4 2 ERIZ3E A L7~ Huawei OGRS E TR STV D, RFO
i 305K FEE | X8 7 STM-4 (622.080 Mbps) & 72 > T 5,
FOX v NU—27 DV AT AL Ry NI —F7 KEZNZX 552 £ 5.5-3 12
AT, NLDClER Y NU—27 DV AT AL Ry NI =7 K EZNZENIX 5.5-4 &
5.5-5 12”7,

(Hi#: PGCB)
X 5.5-2 FOX-515 Y AFbLaxsray
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(H14: PGCB)
5.5-3 PGCB @ FOX EfE#8
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55-4 NLDC BEv AT LhaRxy v ay
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(H14: PGCB)
5.5-5 NLDC BB v AT LEEH
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() A 7 o EEEEE S 2T 4

Manikganj 2% FT & Faridpur £2E AT O~ A 7 v AR T Khulna & Bogra ' — 2 D/ v
77y TR TCH D, FAiE Khulna & Bogra ¥ —> & Dhaka ¥ —> DY TRy hU—7
ZAERL L CU %, Ashuganj & Sirajganj ZEFTHONARE S AT L3 7 LT84 Khulna
& Bogra ¥ — 1 SCADA @5, EaEDTZDITHEH SN D, L FORIZY A 7 v EEFARE S
AT L OHRRE R,

# 551 v A 7 nERBE Y AT LM

Item Description
Frequency 6GHertz (Hz) band (U6)
Bandwidth 40MHz
Channel STM-1 (S1.1 optical interface)
Diversity Space Diversity
Antenna 1.8m antenna
Tower 70m at both ends
Supervision SNMP through the SNMPC network management software
Availability 99.99%
Polarization Vertical (V)
Manufacturer Harris

({8 PGCB)

(4) PLC AT A

T2 PLC O &K %777, PLC ITHADBEBLRFEE TIEHEVHEH I TR,
PGCB IX OPGW DO/Ny 77 o 7R E LT, 1ZEFRTOEEIIEAL TS, PGCB @
F» NU—27 T ABB #® PLC #LART L D EAH L TV | BIfEIX LAN [BIfR & BHEE C
&% ABB #L ETL600 3 A L C\W5, X 55-7 X O 5.5-8 IZPGCB ® PLC * v h U —7
MR % T,

Substation Line trap Line trap Substation
Transmission Line

e [

Coupling capacitor __ [

Dﬂ&mpling Device Coupling DeviceE—D
PLC PLC

Coupling capacitor

Equipment - Equipment

X 5.5-6 EEHIZEBITD PLC VAT A

UTFD2o0HIZE T, PGCBIZEBIT S PLCHBIEME =T,
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(Hi4t: PGCB)

5.5-7 PLC Bf3# (FMl—D 7)
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(Hi#l: PGCB)

X 5.5-8 PLC i@fEM CREI=V 7)
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(5) GPRS (General Packet Radio System)(Z-2\ T

LLFIZ PGCB @ GPRS(General Packet Radio System)iZ X %1152 A7 A&7~ 9, PGCB T
I3 12 DFEFTA VPN Zffi 572 GPRS 8T SCADA ([ZHfit STV 5, LarL, GPRS [IA
REFETH Y, FHEF AT L EREIREZIAE LTV D, o T, BEMNLEX2 VT«
EDYV R BRIEL TV D,

SCADA SCADA ISR Server
Senver 1 Server 2 VVith External Memaory
SCADA
LAN Switch 1
SCADA
LAN Switch 1
FEP FEP Addtionsl FEF|  [AdditionalFEP]  [On CelCentral
Server 1 Server 2 Server 1 Server 2 ZUET T PUATE
FEP FEP
Switch 1 Switch 2
Firewall Firgwall
With NIPS With NIPS
G BN G G
1))
GPRS Mobile Internet
GPRS Modem GPRS Modem GPRS Modem GPRS Modem
+VPN Router +VPN Router +VPN Router +VPN Router
Y [ [ [ [
= Transducers & Transducers & Transducers & Transducers &
= Relays Relays Relays Relays
RTU Racks RTU Racks RTU Racks RTU Racks
ULLAPARA NARSINGHDI NARAYANGA MAWNA
SUMMIT NJ SUMMIT

2 NS NS W N NS N N

GPRS Modem GPRS Modem GPRS Modem GPRS Modem GPRS Modem GPRS Modem GPRS Modem GPRS Modem

+VPN Router +VPN Router +VPN Router +VPN Router +VPN Router +WPN Router +VPN Router +VPN Router

Transducers & Transducers & Transducers & Transducers & Transducers & Transducers & Transducers & Transducers &

Relays Relays Relays Relays Relays Relays Relays Relays

RTU Racks RTU Racks RTU Racks RTU Racks RTU Racks RTU Racks RTU Racks RTU Racks
ASHULIA BARABKUNDA BHOLA COMILLA HABIGANJ] MADHABD! MAHIPAL MALANCHA
SUMMIT SUMMIT SUMMIT SUMMIT REB SUMMIT REB

(Hi8h: JICA FHA )
X 5.5-9 3Ef@ PS SCADA ¥ A5 AD7T-%HD GPRS
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(6) PR

PRI 2 7 MIRERERET HIEFICEEREE 2o T D720, BERRRIT
TLRAERCE T D MENH D, 230kV LU T DIEEMUIZ OV TIL OPGW A L[R2 2 [A]
BT 5, 774~ VAT Teleprotection 2 &E O YGEHEHEGEIM TH Y . B Z VA
#1% SDH /1 L7=[H#E Td 5, 400kV LL EDOEBROLEAIL, XAy 7 7 v FlEfEE L
TPLC Z 5, (RERIE S 2T 20i@E RS O 42 LT ORISR,

SDH Secondary (2¢) SDH
RELAY  — Tele Primary (2c) Tele RELAY
protection protection

‘ Backup (more than 400kV) \
PLC PLC

(H#i: JICA FR#ARA)

(7 %ﬁ%@t@@ C=AI

PLUFIZ PGCB 128 2 BEHERY A7 LAOMEX %2 /R7, @EHERY AT L3y
T U —. E‘E%E‘%\ EMAEZEICIDER SN TS, WEEEOBIILEG (Direct
Cmmrmyﬁv%ﬁmﬁé HmB@mﬁ%ﬁ X2 L BEREBRDO Ny 77 v 7RI
10 F¥fH To 5, PGCB IZHT Dl OEENICKIT /3y 7 U — D% &% 100 Ampere hour
(A THhH D, LaL, _MEODWE‘i%n%ﬂ@ﬁﬁfﬁw M52 DOV EEFE T K o TE
IZHRETT 20BN B D,

(HHih: PGCB O EJE & T JICA 2 M CTHERK)

X 5.5-10 @IEREOBIRMEIR S X T &
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(8) SCADA

LLFDIZ PGCB I231F % SCADA 3 25 LADT — & DifiiuZz 74, SCADA I b
{§ v A7 LIL SDH ¥ A7 A & PDH(Plesiochronous Digital Hierarchy) >/ 2 7 2 @ 2 T CHEAK,
SNb, UL, PDH X SDH v A7 AMINAE SN TWNDH 728, Jfnikdk{E L SDH O AT
HbH, TNETNOEETIIHE S5 RTURemote Terminal Unit)ix 2> DET L& FF- T
Y, —2IL RAMPURANLDA & SDH [RI#f %> CHifE4 L CTH Y . & 9 —>i% BHABAN
\2d D37 7 w7 NLDC & PDH [ml#f & ffi - Cilfg % LT\ 5,

BIDD.BHABAN
RAMPURA NLDC Backup NLDC

RAMPURA RAMPURA Backbone
NLDC1 NLDC2 Router

VLAN link
IP routing
link

| N A \

| |

! |

! |

! |

! |

! |

! |

! |

! |

| I

Lo

Collocated PDH-Router
o] Collocated SDH @ u
Ethernet board
F"q Ethernet switching process O Ethernet over SDH
A~ board on Backbone Network access network

—— RTU

(Hig: PGCB)
X 5.5-11 SCADA ¥ —4& 71—
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FoE BIFPRIGERTH

N7 TT v a2@ligE L % —NLDOWE [N [HOREHE AR A2 ER, BERSE
fToTW%, NLDC CTl3EE@BRHDZENDI=DIZ SCADA/EMS v AT LEEALTZH D
D, WEEEREESCAMBENZ T2 <ATo TWDH X I RBURICH D, Z D79 JICA IZ
THEDRFIEHOBURHEZITV, LEREHL—LVOWE - BE% SCADA/EMS ¥ AT
LDOEHIZOW TR EIT o7,

6.1 )\ BREEADHTERIZCDOINT
BIEITON TWD RFIEAIZOWTHEEZI T2 & 2 A EERBEEOMONE R T

DHRWERBOTOICEIT JHBEHROEH EHIZZ U vy Ra— RIZED LIV TWHHEIFH %
BXTERER->TEY, LHEETOBEBNE LIRS RENBD BV,

(Hi#: NLDC’s study document on Availability Based Tariff)

6.1-1 AEEEE L EHEEL—T DF

Frequency During April 24 - May 15 (every 1 minute)

5000

Average: 50.2833
4500

4000 —

3500 1 —1

3000 o i e R

2500 — o e s e O

2000 — —

1500 — —

1000 — —

———iHHHAHHEHG

»

R T A L L P SR R P L PN

(1 #: NLDC’s study document on Availability Based Tariff)

6.1-2 TN EizB T 5REEEE#HHA 201444 A 24 H—-5H15H)
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NLDC {28115 2014 44 A 24 H—5 A 15 B D 1 453[EkE O 8B hitsk 2 T Lk
F. EHIRE A B S0 E 50.2833 Hz, HEHE(R 1L 0.50997 Hz Th b, —F, HEOFEE
(E. PEIE S 50.0 Hz, FEHERAIZ 0.1 HZ LR TH Y | BAMBEICRES RERD D D,

Hz —— Mhin System

. — Islands 99.976
03 51,20z 100
50.4f
50,3 90
N m 5
501}
) (5]
w0 2\70
49 9| \U_/ c>\O 60
Nr
29,81
9.7} g,so
’ 13 minutes ©
L + 40
e 47.63Hz n
9sb— L . . @ 30
13:40 1342 1344 1346 1348 1350 1352 1354 13:56 i= |
Time I: 20 .
||
10 =
0.001 0.0229 -
0 . .

over 0.2Hz 0.1~0.2Hz under 0.1Hz

(Hi8k: TEPCO’s Operational Record (not disclosed to the public))

X 6.1-3 HRESHORBEEEEOF] (KEMERREFEROF]) ROBEEEEE L
A NI T A

JEBEED AL E & 72 D RERERINL, BB FFORE S TR I 2 Ic K2 LT
V. NLDC (2% S 7= ME— D FBIT“ARTEN LN Z & Th D,
7o, BE IR O R EEEE RS K E WD, RHFE SR ICAMIER 217 5 Under
Frequency Relay (UFR) U L — DR EIZ HHFIAE L TR Y | EHRMOLEM A HIQD ERK
D—DEipo>TND,

# 6.1-1 BAFEEETY v—oai/ERBERE

JER K A faf BE BT A

49.1 Hz OMVA

49.0 Hz OMVA

48.9 Hz 20MVA

48.8 Hz 150MVA

48.7 Hz 240MVA

48.6 Hz 240MVA

48.5 Hz (UFR 2% R Y » )

Flo, EEMROEBEREDPAE L THDHIHIRICE W T, EAREERTNBELTE
D BRRCITERRELED 80%LL FIIK T2 20 H 5, 132 kV ALERFHEOE LRI E FX
IZRT,
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105%-110%
100%-105%
95%-100%
90%-95%
8R04-0N0A

Typical Voltage Map (132kV) Summer 2012
"Northern Zone"

Time

(HH NCDC EMS system Teport data ( Voltage & time))

X 6.1-4 X2 755 2 132kV LB RHICR T B BEERN
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6.2 ENFELEETRERDOHFRE

() EOBESZBHOERIREZ 55T D728, 2013 £ NLDC R EFEET — X %
TEL, 2k, BEINRETHERZR EE20H LT,
TERIZ NLDC TRk STV B3 EER A ol 2=,

POWER GRID COMPANY OF BANGLADESH LTD.
SUMMARY OF DAILY EI_'ECTRICITY GENERATION

Month : Jul-2009 Day: #REF! Date : 24-Jul-09
Probable Maximum Generaion (a) At Day Peak Hour : 5295 MW (b) At Evening Peak Hour : 6310
Water Level of Kaptai Lake at 06:00 AM (a) Yesterday : 7533 ft (b) Today:  75.48 ft (c) Rule Curve:
Sl. Wme Power Station Fuel | Producer Instslled Capacity Del Actual Generation ]Available Geneneration [ Ev. Peak Gen.Shortage
/ Present On 23-Jul-09 On 24-Jul-09 for Fuel ifor Plants S/D
Capaci DayPeak : Ev. Peak §Day Peak |Ev. Peak Limitation | or M/C prob.
MW MW MW MW MW MW MW MW
la{Ghorasal ST 1&2 Gas PDB 2X55 110 78 40 40 40 40 38
1bGhorasal ST 3 Gas PDB 1x210 210 180 0 0 0 0
1c{Ghorasal ST 4 Gas PDB 1x210 210 180 180 180 180 180
1d|Ghorasal ST 5 Gas PDB 1x210 210 190 190 190 190 190
1e{Ghorasal ST 6 Gas PDB 1x210 210 190 0 0 0 0 190
2{Ghorashal 100 MW Gas | QRPP 3yrs | 128X0.85 100 100 100 100 98 100
3Ghorashal 45 MW Gas QRPP 3yrs | 50X0.85 45 45 46 46 43 415
4{Ghorashal MAX Gas RPP 4x19.6 78 78 76 76 78 78
5 Haripur SBUGT 1,283 | Gas | SBUPDB | 3x3& 96 60 20 20 20 20 20 20
6 Haripur EGCB 360 MW Gas EGCB 0 0 0 0
7{Haripur NEPC HFO IPP 815 110 110 95 109 97 110
8Haripur P. Ltd CCPP Gas IPP 235+125 360 360 265 346 324 346
9{Meghnaghat P.Ltd CCPP Gas PP 3X150 450 450 451 450 450 450
10{Meghnaghat IEL HFO RPP 12x8.9 100 100 92 92 92 92 8
11/Madanganj 102 MW HFO | QRPP 3yrs | 6x17.08 | 102 100 62 64 78 78 36
12|Keraniganj HFO RPP 8x14.4 100 100 103 102 103 100
13{Narshingdi Gas | SIPPREB | 8X2.90 22 22 3
14a|Siddhirgonj ST Gas PDB 1x210 210 150 H 40
i sanmanariz | s || ACtUal Generation
15/Siddhif 96 2
16/Dutch 1 1 8
sownl - Power station o} for Day Peak and
18/Summ a0 . 146 o
ceand  Specification 5 Evening Peak
Tongi 105/
a Area Total I TRAST | 3952\ 2100 2417 J 2293 2429 230 370

X 6.2-1 FEEE: HHOH

BHEBEOE— 71X K 21:00 EHIZHEA L, I RFETOETEE LS50 TH S,
NLDC Ti&, HEIREHZ1T 5 %, B 12:00 OB e — 7&&2Hm@&ﬁt 7PD2D
DE—7 i e LTEHZIT> TWD, IROKIZ, FERlRKENFAEBIZBIT S AR
HifR CH 208, RSBEOLNIH DX, BEIRBICHEOVAGER 21T > o B 2R LT

FENONRE LTiE, XR—RERIITAKNBPHSTEY, BEIA NS ZEM
RERTH D, TR EESNISCCHAZHET 5 I FAERSE LTI, AN R#H- T
BY, BEIARXMILCPLEWERE > TWVD,
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Daily curve of 24/Jul/2013 with Maximum
Demand of 6,900MW

TOEA ENETgy geTT L3357 IVIKNVV AT SHORTAGE
7000 Energy not served 7.09 MKWHT
6500 Energy requirement 142.46 MKWHr
_—
6000 PR e s N _ --dfgggggg 2
5500 YEAS8 sSSP 2955259952

g ;__,,__-‘—-.,.\9#""_‘ . _ - ""——!'//
B e #9UTT VIPPRPIIIS Iy

5000
4500 A P.GEN(OIL).

4000
3 3500 fEEEEEEEESSS
= 3000 {

2500 §: :

2000 £ —

1500 \\

1000 \

S @QQ S e ,\690 @QQ \NQQ \@QQ \%90 q,Q"QQ f{)}& rp“‘gg
HOUR
| BGAS BOP.GEN(GAS). OP.GEN(OIL). BCOAL BHYDRO oolL B SHORTAGE |

X 6.2-2 ) HIZRIT2HEAMFOLE (FFHBRREHFER)

WORNX, T —Z o EiTo -8k 7 v —%5R7,

BISEITL, ERBERELT > TWVDEHDD, B ORESLLRSE SR AT LY .
FEEICHRETE DRENIER I VIELS 2o TRV, EWIEAEEREN L LTEHRIATWS,
(8] [H T, ZOEIEAEERE NI, ERBERED 94%L > TW\5D,

fE H OB TIE, YHEBETHREIREOA N7 7 Mc kb BEINEITK
T oEEIZH-T-, RFHETIEZ. ZOFHIN T RWREFTOEEFHIESEZH T
T, BEHTOE TR, BT OB K O E )RR - THEHE S iz Ao
FEIEE % 2013 0 1 D720 oHr L=,
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Image of Data Analysis on NLDC’s Daily Report

Installed
Capacity

De-rated
Capacity

—QZMeI Shortage
(94%) g S

Maximum
Daily
Generation
Capacity

e Studied 365-day data in 2013

e Compared Maximum Demand with Generation
Capacity

e Counted frequency and amount of load shedding

K 6.2-3 2013 &7 — X IZESW=REBWRE L ©—7 B ORBEK

TREDEIZ, 2013 £ D HRIKE € — 27 OFERET — 4 (A BALORKAE, FHME, HK/IME)

%if;i%—éio

Power Demand of 2013 in PGCB system

[MwW]

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Max Power Demand of 2013:

Demand by Month of 2013

Feb Mar Apr

Jan

May Jun Jul

Aug  Sep  Oct  Nov  Dec

= Max of
demand

M Average of

demand

2013
year

6,900[MW]

Average Power Demand of 2013:5,911[MW]

6.2-4 ARDOEREE —7 ODRRES
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X)) EizBWTid, ERMoRKENX. 7A»S 9 ADORYEICRAEL, 2013 £33
BIE. 6,900 MW Thb, —H. 12 Hnb 2 Aid, Ho&E L0, HEREEITKD
Lo TW5, FEMOEKEIOELEIX, 5911 MW TH 5,

AARIZE T 2R FEH ORI S HWrT25 &, BHAxOREIO THEFIL, 8%N5 10%%
Eﬁ%ﬁé_k@%isz L LR s, 8] HicBW T, EMIchz 08BN
LTEY, ZORXRFERIZ, %350, BENOBEER VRN ENET
Sy

WX, 2013 FEORME — 27 OEEDAG T 7 7 Th D, ZORMNE, 3] HOE
ORI E LT, T ICHEBMNEZ ORBEFT > TWDL Z EnEF 55, 5,600 MW
73 5 6,200 MW O KE I OIEOHIZ, FEMD 60%D ANER LTS, ZDZ L, fl

ZIE, 3E ﬁ%6ﬂmeuL%%T%hi R D 80%D H X, Al 2 [BhiEd 25 2 &
NAREL 72, —KOBESEICLE > TL, BEEOWENEL LD L s,

Load Profile (Evening Peak)

Histgram of Demand
80 120%

70
. 4 100%

[=2]
o
T

1 80%

[$2]
o
T

60%

Frequency
S
o
Il

w
o
T
|

4 40%

N
o
T

4 20%

—_
o
T

I a |,

4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000
Demand (MW)

B 6.2-5 B —7 DERE R N T A

WL, 2013 4R80T B AR o 506 B 5 & A mriElrE ) 2R3, A oA B
X, 175 BISEL TRV, FHO 48% D H T, AMER THOITEY, 2 HIZ 1 ElOH
ATEENIBELTCVDLIEREIIHD, ZOLIREBIORLE S X, ERMbE i T
DRTEHETHLRERTE RNV TH D, ARGERT D 1 [812 72 0 OFEEERE TI1X.372 MW
ThHY., PWEEEND 63%IELTEBY, REEGLELoTnD,

— 5. REFEEZD L, BEROBEIFEEL 10% 2155 Z ERAARE L Ze il KERD D%

BHARZITMHE L., AMERZERT 52N TELI LD, ZOX D RBLEND,
WO CIIREFTOBBEO G ZITHI Z L T 5,

QL= =
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Number of Load Shedding and its amount
Power shortage of 2013 in PGCB system

doys Days of shortage
N Days of shortage in
= | 2013: 175 days
= (48% in year)
12 : W Days of shortage
° Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec
[Mw] Shortage power by month Average of
shortage power:
372[MW]
o (6.3% to demand)
200 | m Max of shortage
B Average of shortage
° Jan Feb Mar Apr Dec
16

6.2-6 AT DR FhE H £ & AT EETE ) D Ei&

EFEAT 93 FWATICOWT, K E— 7 FHCBIT 2 K REFMOB@BFEZFHE LR 2K
X T,

BHE— 7 BB T A28 BEHFOBEBRIT, BHLEMEEHET D L TR EERE
FThHD, E—7RBHFICEBWTIE, 2 TOREINIFE C B0 ICE DR % ik KIRFf#
T, BHFEBEICATREBENEHET D ZENRO L., 2T X > TARFHEERT £ [0k
TEH2LERD,

BEEOFFEIL, TroRickvRdi,

TR TR 2R %)
365451&51: &H#@%& BE T 9258 EE S IIMW ]
— +365%100
{Z T B FTREE MW ] } *
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P/S Availability sorted by Evening peak

P/S Availability for Evening Peak

100

% No of P/S =903
= ANV U UL 1 TJ 7
80
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60
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X 6.2-7 B — 7 RIZBIT 3R EFTOBEHE—&

BEROEHWEER TIE. BERIT 0% &2 B2 TNnDHEZA08H0, 273 v )L
(Ghorashal MAX) FFEHT<°/ 773U (Baghabari GT2) FEMNEWBEFE L 72> TW\D,
—J5. FBEBHTON, 455D 11%, BHIEN 50%% FEI-TEBY, REQRBELEZLND,

PEIRBEERIL, 61%IZIEE > T Y, —NREEEORETH D 80%0 5 90%IZ L~
THEIBENL L TH D,

LEDZ L0t BEROBEENMIN ER, TN BOEN'7 ¥ —38icBiT 5K
ERWETH DL LB, BREMIEOMRKLNE) 2 2 FOEREEZ K> T L 7212,
FEBMOBERG AR KD SN D,

WHIE, BEE— 27 RSB T 2 8B OBEROIE L ~T, B E— 7 KO
B#RIT, 45%TH Y, KEE—27 D 61%IZL~ 16%IEKL 2> T\ 5, ZOHERKIE, W<
OPDFETA NDEWAMKIICH A X — kL, BRI L, ®E O A lisd
HIeHTH S,

LML S, BEFODRELGRZEZE L TH, BEE— 7 BEHOBEE 45%1%, K
WLULIZIEE > TRY , RBER T ZMHET D ETH, KV OREHVBEH T
HTEN, METHD,
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Day availability [%]
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53225 Tt g 3 2 8 3 S 8 ¥ >
2 E O £ R 5 E & [G)
£ < 5} c )
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X 6.2-8 Bt — 7 RHFORETEEER—K

WK, K e — 7 RfE & B ©— 7 R O S BT BB =R O AR & 7~ 5,
N=ZAFPOKNFEEIE, KEE—27 KORHE—7 L bBRBFIE, 22 P&
WE—Z B EENT, KR E—7 OBR@RNE L BRE—7 OBRBRMENZ &
Bonb, £lo. MR T 4 —BAFEIL, BREIEPENI L6, JHEKTRR &
Hio, BOBERTH D,
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Availability of Evening peak V.S. Day peak

Day peak(%] Evening peak V.S. Day Peak
100 //_\
90
[ e
80 . i‘ Base load P/S
( el J
70 **, <
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‘e
60 *
\\\\$::j170 +
*
50 * # Evening peak V.S. Daily Peak
40 | High cost P/S hd
A ’ N\
30 *
[+ - )
20 +— o2 Peak load P/S
% * * \ /
10 * * +* +*
M . * Q\L ‘M Evening peak[%]
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X 6.2-9 &M — 7 BefEH & BR ©— 7 BefR O K H R ETBREROMHEEX

WD & LTIE, NLDC OFEIRAMIZIBN T, FEHT O T EIMEILDJRK 2 53 5,
FHEITOFEILHB & LT—FRE R DI, BETH DT A KA TR OBREIARIT L D%
BIFIETHD, 2208 E LTI, BEHOHE b7 7V EOHHEIC L5 PESMEIER BT
LD, LATFIZ, FEATORERE IZE D JRK 2 5 o0 5,

PREFR R ;é% AT O IR A . IRBUT R T,

PRER R K B3 EE IR, Y 936 MW IZH--> TRV | FEMOFEHRKE
5911 MW D 16%% 5 5 KX 7eElH L7g> T b,

ZOZENS, BHOREMBEMHET D-DI01F, 5%, Kb EESEL, £k
BV EHERT 22 ThDH, LLRRb, BREHEIRO/L S IX, T3] Hokhs - BRE2R
DOREX/HETHY, EL_NVOZ VX —HIKIFRDLBORETH DL EE X L, H
FEHI2 B0 AR B D,
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Shortage of Fuel

Generation Cap. Reduction Due to Fuel Shortage

lAverage Cap. Reduction: 936MW]

2500

2000

1500

(MIN)

0€/21/€102
91/21/€102
c/cl/€10e
8L/11/€102
¥/11/€102
1¢/01/€102
L/0L/€102
€2/6/€102
6/6/€10¢

9¢/8/€102

= ClL/8/€102

62/L/€102
G1/L/€102
L/L/€102

L1/9/€102
€/9/€10¢

0¢/6/€10¢
9/6/€102

¢e/v/€10¢
8/v/€10¢

G¢/€/€102
L1/€/€102
6¢/2/€102
L1/2/€10¢
8¢/1/€102
vL/1/€102

1€/21/2102

500

days

X 6.2-10 2013 FEDOREIRENIRR & 72 o - REBEIEDFERE

6-12



N TFT v a@lF v —F v & 3 Rk Eipsa b 2 R A
77 A F N LAR— b

Fuel Shortage Curtailment: Average and Dist.

Histgram for Generation Cap. Reduction
Due to Fuel Shortage
80 120.00%
0 F 100.00%
60 I _ //’/#
| 0,
§,50 | RIE 80.00%
()
340 i ] Average: 936 MW - 60.00%
3 _
< = i Std 1 241MW
w30 ' v 1 40.00%
20 g
| 0,
10 & g H 20.00%
0 L L L L L L L L L L = 1M1 el L L L L L L 0'00%
Q O O N O O O O O OO O D
*Sb Q§5 ¢§) ASD c§b N:S) *S§) ~f§) N:fb *Sﬁb q;S) f{éb c§§)
(MW)

K 6.2-11 REARENEROBEEILEDE R RNT T A

WIZ, FEAT OB N7 7L « fHEICHE S BEE LOFEE THIC, FEERELOE R N
7T KNEWRKNTRT,

2013 SEDKERE + T 7L - MIEITLE S BESEILIX, 1,451 MW ICKATEY . ZHUTREIR
A KB FEEIE 936 MW D 1.5 5L 7> T\ 5D,

2R N T 7L« fIEICHE O EE IR, PR KFEENIO 24%I2E L TE Y, Al
WrafE<ixb RERFKNE S 25, NLDC OAFEAICK T DIRKOFEL s> T b,

ZOZ kb, NLDC & LTIE, BEFROBMEREEZ LT 57200414 2T 0 7035
TX A OENOHAS « FIEEZE L7 Z—ICBATHZENNELEZ 5,
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(MW)
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Generation Reduction Due to Trouble & Repair

Generation Cap. Reduction Due to Machine Trouble
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Average Cap. Reduction: 1451MW]
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Trouble & Repair Curtailment: Average and Dist.

Histgram for Generation Cap. Reduction
Due to Machine Trouble

50 120.00%
45 L Average:1451MW .
Stdev : 332MW
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(MW)
X 6.2-13 BB T T - HECIAREELEDE R NS T L

NLDC D RAFEEMAERE T — XIS R LA E LD L, UTFTDEBY THD,
€)) iéﬁiﬂﬁi 2 HIZ 1 HISEBISNTEBY, EENEBEICHEAL TS, AfriElr
X DEEEINL. TBEEIO 1% KATND

(2) 3‘\"’5 FT OB HRIT ) 61%IZ1EE->TEY | EFITBEN L~z H D, FEEHTD
BB R MENZ &, BHIARRDORERERO—D L7725 TND,

B) WEARRERDIERE L TUE, KEL 2ODOFRNET LNDL, —DiE, EA72
BEIRRICEAHDOTHY, b5 —2DFEIE, FHEHTOMEE 7 7L - gl X
LHEBEEILETHD, BREMRE LS N7 70 - fliBl ié%ﬁ%ti BHHRED
M%Libfkw\_n%mﬁﬁé EWN IR HOBHEZ Z—ICBWTERbLE

EREEEZ D, BEMEEZHEE L, o, BRFEHNR LT —(E s 2T L%
RS L T BT, ﬁﬁ@f@%%wﬁ ZEFTWL o, KX RA L P TH
ZDO

4) 5. R TOREHNEE 1% LT, FHESNOIEEE L Z P0IBT E X, 58
EATOBEFN 80%E Tl LT 5 Z ENWIFRFCTE, ZHIC KV BENARICL S1E
BT, KRlCSGEESN D,

ZDOX DB NLDC (X, BEFOBRERZN LS00 2T
4 T EMETHHEED T A TWH S BERH S, BARIIZIE, 4> R TEA
STV D@ =RIZ I DB/l > (“Availability Based Tariff <) 3 AZ-DUY
T, BRI HBOFHEEE & i 2 D TV 2 ENEEND,

WOXKIE, BEFTOERIEEH ) EBBEROMEBEX %2 ~7,
B Lichiz-> T, KoEoEy, 100 MW L EOREEBEHT OB R Z LiF Tu
SZEREDITHD, HIOTD/NSWEEFTOBEEEZ EIFTH, ZRMEfics x5 228013
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DI Teh FONLMR B DN Linn | BERKORNE RIEEF 25 L LIgh®
HIZRARZE D 2R L TS BER S D,

P/S generation power V.S. Availability

/S capacity V.S. Availability o

P/S availability e aiiaby ]

shall beimproved |~ s

s |byintroducing |

0 -| “Availability based |

BN lee R Tariff” A Ba_ld_avail:ai::fllity_l’/fs e
- . :

6.2-14 EEFTEKRFEEBH N L BEROHAMX
6. 3 NLDC A o O R iR Bl 1 D SR e vl RETE AR B

Al L7238 EEOAEITI A NLDC 1383 OBl AIRF I3 T e & 9
WA 2 CRBY , BRESEABARAD 1 OFICHLESKERLDO Lo TND,
ZOMEERRT 572 DICHLEREERE (A= 7 P —7) (22T NLDC ~t ¥
VT B R LTS R LT O X D A B — 7 TR FTRETTH U, ek
/) 7,000 MW OFAIZ, 0.1 Hz OJEREEGHEEIZRT LT, 22 MW OFEIEEDNLETH
HT DR TE,

T, BEORBERIZBW T, AEEKHEDOTZDD2=y & L TT BN

(Sikalbaha) , L b (Sylhet) X% /L) (Khulna) JEEHT & WV o7o WA X — ¥ 3BT %
HHLTWEN, TRTEFICLDIBERDT TIToCNDE720, TORUSEICRIERH 5,
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Load — Frequency Control: required capacity

22MW for 0.1 Hz Deviation @ 7000MW demand
1% of total demand could be sufficient for LFC

(HH#i: JICA FAERIZ X 5 NLDC A > ¥ B = —)

B 6.3-1 ) EEARMICEIT DA% — RERERE
K 63-1 BEDORMER BT HFER AR EFE2=v b
Candidate Generators for AGC, LFC in early stage

“useful” generators must be selected for better outcome of the
control:

Existing Plants for LFC and AGC function testing

Derated/ Day peak Evening peak
Name ofthe Power . Present Jan-Dec of 2013 Jan-Dec of 2013
Sl. ) Fuel |Producer| Instslled Capacity| Availavility Availavility
Station . Average Average
Capacity MW/day to Presgnt MW/day to Presc_ant
Capacity Capacity
MW MW MW % MW %
4b | Sikalbaha GT Gas PDB | 1x150 150 150 33 22 33 22
Chittagong area Total 150
5|Shahjibazar GT 8,9 Gas PDB 2X35 70 66 54 82 55 83
8|Sylhet 150 MW Gas PDB  x150+1x7| 142 142 88 62 95 67
Sylhet Area Total 212
8|Khulna 150MW HSD NWZPGCL 1x150 | 150 150 21 14 46 31
Khulna Area Total 150
1a|Baghabari GT 1 Gas |SBUPDB| 1X71 71 71 62 87 63 88
1b Baghabari GT 2 Gas |SBU,PDB| 1X100 | 100 100 91 91 91 91
Rajshahi Area Total 171
Total 683 679 348 51 383 56
New Plants for PPA model for AGC Study
- Mohashikari

- Matarbari (Coal-fired, base load)

(i JICA FAERIC K D NLDC A ¥ B =2—)
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Z OB EEEIC R D B2 FRIK O —> L LT NLDC 7 & & F B~ JER A MERF O
7o 6D OEERFE S Z BT © HENREE /)4 (Automatic Generation Control) <4 faf &) 5 £ il
7#1 (Load Frequency Control) & W\ o 72iRE A EH L T\ < Z EAE SN D0, BISED Areva
H SCADA IZBWTIL EMS Y AT ADH T arR—x k& LT AGC HEENHLZA EN
TWDHODOMEH STV Ry, JICA LOYNLDC (2 CTHREETTE Areva ICHERB LT & 2 A, %
BTS2 25T D KN RERE & OWEEARIE ) STV RN 2 & NLDC — 3 Eic
WB T — X B = > Mk, AMEEREICHW D KE, AmEBNSAT S TY
RN D, BUR TS SRR ZIE N T EN TE RV EOEARH -T2,
NLDC 1% Z OREZE R T < SHEEND D Areva & OFERESFRICB VT, B#ET %
F—HZWEDHEBZBNTEZEZ2BRFNLTWD 0D, KA DT — Z INE KT,
NLDC 7> 6 OfF SAREREE D F2dE L — )V OREF 72 8 54T 5 FHEIIKR L L TRES LT
RN D, RARETICHIT TOEMM, RFHRTENEENS,

BRI A 2 FEE IR A RTEEPE & LT, JICA 226 TR X 5 2ty I =
L—2a w7 2R REL, S%OEWW )7 ey =7 FoH¢, NLDC & L CHiEE L
TV Z kb ot,

Bigs I a1l —3 a3 0%, SCADA VAT LDY 7 N7 =7 ZIEH L. HEFOH )%
42 AGCIEHEA 774 Tiddk LT, WIERFIEEENH SN D0, BRAET2H 0
Th b,

Tiny Simulation

-Monitoring

-El\/-IlgI/Ié]éiDA .

system -Operation Signal (disabled)

=

-Operation Signal (disabled)

@ -Operation Signals: Logged to a file

-Gen A100-> 120
-Gen B 125->130

A

-Monitoring

X 6.3-2 ARBEEEHMMOBES I 21— a TR

6.4 NLDC Z#tERICET HRA. ER

(X EDEIE 7 2 —0OHH RiL, BERC(The Bangladesh Energy Regulatory Commission)
BHEELTEY, 7y Fa—RFREZEHDTVWD, ZOZ Yy Fa— k), NLDC
DIERLCHEFHES . MEFELZORVMEEBEZEDTEHY ., [N oz —HilE

6-18



N TFT v a@lF v —F v & 3 Rk Eipsa b 2 R A
77 A F N LAR— b

(the Bangladesh Energy Regulatory Commission Act 2003)? B i % %47 T X 5 HHEIRH] 2 f2E
LTW5s,

7V Fa— N2, RFGERICRD 2 EESCHENED TR Y | #iEif, %1k
B, TR, SREOEN . RFEHIE. BAEGIEHR M OV FEERLER ENED BT
Wb,

Rz, 77Uy Ra—FRoF 8 &L, FRELOCEEEENED LN TR, BREF
1L, NLDC OFFERSICHE I BERHDH Z ENPHFEIN TS, LLAERNSL, lo%
BTH ) - BB EOT v T v —P—E A NLDC 225 D AGC il (HE%E
FlfE) oW TiE, 7Y v Fa— NIEERINL TV RN, £7o, EHHEE K (Power
Purchase Agreement:PPA)/%, BPDB & FEFEFFEL MR 2/ & 72> Tl IEEE /) Bl
DRESCHKEFELT L LTORB LML TN 00, REHELET CH 5 NLDC
DREFRRC RN AE D 7655 . KSR BEITHEAR TR O NLDC ~DBR & AGC HERED F22E 7
% . BRFORXFT VT A ERHRIN T RWERIZH D,

I E CTEXYHHEE (Electricity Law) OBUENBF SN THY . ZOWREITHEE) L T,
7'V Ra— R PPA IOV T b RMEMICET 2 REFEEORBF e WAMICER L.
EVFIMEDH DK, L— LT ZEREENRD,

Lisensee in Grid Code User in Grid Code

NLDC (=) | Power Plants | (=) BPDB

Company in PPA Purchaser in PPA

Grid Code Power Purchase Agreement

- Grid Code is as Important as PPA based on the Bangladesh Energy
Regulatory Commission Act, 2003

- Workflows, procedures and actual information exchange may
have not been implemented as the rules define

- More NLDC’s enforcement of Grid Code with stricter penalty on
Power Generators may be required.

BAEDZ Y v Fa— NTIE, FERTFHRE ERAFEEOR 4 TR EITHOWNTE,
HMEICEEE SN TR, FlxiX, & 7 HOREFE L OBEETOHETIL, BEFEL N
PO NEREFHHEBEFHRE N ED LN TND,

L L2y s, BHEREIERT 572000 ERT vy T v —H— B AICET 5 FHE
R, BHEAZNORT, IV R BEEERZITO OO BT 4 TE2 52559
BRAMAZHON T, ERBSh TR,

fih 5, ENHHEZEAL TWDHEEETIE, 77— —E XA EHMIZER L T,
VERFRHREBEDTND T LHRLUY,

Wk DFEF % FiF 5 & =X —Hifil#i#%s (Energy Regulators Regional Association)
T, Ty v I v—h—ERAZROLIICEFRL T 5D,

T oo —h—bEREIL, BIHRMELZE L TEVEHEE CHEFF T 5 72O BT
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RIpAR—=F FTHY, BN, ROBEZRE2FFOV—EZXTH D,

(D3R K O RO &

(2)MEzsh e ) fiks M OVFE A HE

Q) LFHE, RBEHE L OB &

@R

(5) e T )

(6)RFPHIFERFD T T v 77 AL — [«
Source: Website document “Issues in the Determination of Tariffs for Ancillary
Services” of Energy Regulators Regional Association, http://www.erranet.org/

¥Rz, Z< OEORMEAFEEIT, 7V y Ra— RCTHBRIZHESNZT v T —
P —ERERMET L ENRRERFEMO—D LIRS TND,

W2, BERENENMELITO 2D, RFGEHFETNEERZHIE LD, HEh
TGN R T D720, PRI T A BT 40 TN, 77U v Ra— RECHEICE
HHILTUVWD,

T, MERLASBOBEN AT L THD AROE IS TIE, FEHO BB 7 &3,
Mg /A < FERFBETEM SN TV D,

Loz &b, [} EIZBWTH, NLDC 252#EH 247 9 72D BE L /e 53
DOFHIFNLTAF ORI EDT T v —Hh—EARFHNCEMBTE D L HIC, BEXRFHE
ERL7 Uy Fa— ROREEZED T ZERNELEZ D,

6.5 NLDC OEF#a#&:

NLDC &, 2EOEE RO 21T 5 faEMAMKTH 0 | AR &k VT Fa i
EATOMEE L2 —Th D, 24 FEMEHI CERBOEMREITV, HREOFEIREE, BIEH
., 9 OOHIKIGE Y v F —~DAME ) EIT- TV D,

“NLDC %, HE kK ORRBOBEFZHET 5 2ECTH—-DRFEE Z—Toho7 L,
NLDC 73 %Efii U 72 “BRB) =R ED W7ol B> (Availability Based Tariff) & #RE CE %
INTW5,

—J5 . RO oREEEIL, BELTH S BPDB 237> TV 5,

9 ODOHIEIREYE X —IX, TNETNOMIKOEERMEAHEY LTV, FITELHE
F ORE AR O AT 2 24 LT b,

(] EofEMKIT. LT X5 &6 Th 5,
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Power Plants
National Load [ EGCB’s P/S ]
Dispatching Center % :>
[ IPPs’ Gen ]
| (Stand-by LDC)

ﬁ Areal Load Dispatch/Management Authorities

(Khulna ‘ Bogra [Mymensing ’
‘ Chittagong ’ ‘ Sreemongol} [Comilla ’
9 Zones

6.5-1 [N EERMKICB T DHEEMB

NLDC 733 U 72 “Bfliy RISV 7Bk il 2> (Availability Based Tariff) D& HRE T &
% & NLDC (28T 2 AR O FZHEFIAL, ROLBH TH D,

“RREBEEX, EICTROFIETEEIND,
1. DSM (F~v FH A R~ A b)) AH= XL X 5HIHE
(& LT, ARDERTIC X 2Rl o fifE)

2. TR OIGERANFTREZR G AL, FE S OHlHE

3. FBHOGEIA LA AKX DSM & 36E I oo [l 5 % S
NLDC I%, 9 DI GBI IR AR AmZH 0 YT, AfElD Y
Ti, IR EXSHICBEOARMIERBICESER Y SN 5D,
BHUBREEE v ¥ —1X, AN EEER S TIRE SNT-AMLRIZSE U T, FEEHT
NZETLHAMBERY 5T 5, Kix X2 OfFERESIX, NLDC b #lgisE e & —
R R S, EID BTN ARTFI RTREEFA NI E 5 K 5 AfnERT & 2 MR T 5,

(Hi8: Overview of Bangladesh Power System Operation)

CITRETAREHEHELE LTL, DSM (T~ R A Rvx U A2 ) 12 LD AMHER
DHEBEIATON TS E W) Z EThD, ZhE, FICEEFNOH /I, BRI ORI
HARB ORI LY REL DT HZ LIk T 54, RDEETEMINIGETH
Do DT EMND, WHEREEIERHBEZES Z L1, EHELEICMET S BT, &
HHEERF—RA M DH, NLDC 1L, BEFEIFEDOLIFEE LWL T, e LI
B ORI DD Z LN Kb N5,
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BPGC PGCB, TITAS Generation Entities NLDC

Disclosure of ‘ ;
System Parameters | Daily Dispatching

| | (When Commissioned) Scheduling

LC?II;%; lt\i/lolgdllea:zirrrll (more detailed) Generation Allocation
g p g Outage Scheduling ! | (With fuel allocation)
Fuel co-ordination Availability Report Authority for controlling

. Based on fuel supply |

Flexible output variation; j :

| reactive power generation|

(Hidh: JICA F#M)

Rz, EINEFE O E 2 EFCTir< 729121, NLDC 1%, 538 EFHEH X O BPDB
254 R OIETEFE I E‘?ﬁénin'tfﬂrt,crﬁiﬁ%ﬁé%ﬁ%a“éz%ﬁ%é LT, %H
DOREHAEE FAA A L O E e = v M ZfESRICHEE Lz BT, HllkElcsH v Y Tr YA
DOAMAHAREEZREL TW ZERNEETHD,

6.6 NLDC 281} 584T SCADA/EMS “ AT A

1T NLDC SCADA/EMS ¥ AT Alx, 77 v AD Areva(BIfE Alstom)®CTH Y . 2007
2 ADB KO TN] EHBIF O TR S, EiisnTnb, B A7 A, HA
DOHELREELIZEDTH D,

NLDC SCADA/EMS ¥ ZF LlE, FRVATLENRY I T v TV AT LD 2OD AL k
n—/LEr X —%FFoTED, 20 HOY— " %EEHT 50 ﬂﬁ]@:yﬁ;~§? ‘/x—'fAfdf%%‘.%
SN AT LERTH D, 102 FETOBRAT CEEAT L OEBRT) 121X, BiT 145
> RTU (i HEERGIEEEE) NERE SN TR Y | LI HIEE S 2 2% 9é 1p. LTEL,
AN TS H0E, 34,350 AR A > FIZEL TV 5,

WERY T —271%, 67 7 A 3—HE08 4,500 km., 127 BREE O EBRICEH STV 5,
FEEIEEME & LCiE, 137 @ SDH ([R#iT & g 7 7 —x %) | 113 {Eo PDH (I
DEIZER Y NU—ZHE) 2L, BHEEHESIEEIN T, RERERBRIT 216
AR, EERERRIE, 690 [ERE B STV D

TE2IZ, NLDC SCADA/EMS 3+ AT LD KR OV AT IR 2R,

o ha— L — LA o e R B LR
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R

B LT = X A E F—H XTI A R

Y=L X L=
X 6.6-1 SCADA/EMS A7 A O Centeal Processing Unit(CPU)ZE K V7 —
Z_—RGR
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(Hh: JICA FRASMIIE1VF © NLDC 7" L8 > L 1) 2014/4/20)

X 6.6-2 NLDC AT L5 O— R = 7HRK

NLDC SCADA System

Master Station Standby Master Station
Rampura

Communication using
IEC-101 or IEC-104 VLAN
protocol

IP/Routing network

Communication equipment

<D

(Hih: JICA FAZEH M1 NLDC 7 L > X ¥ 2014/4/20)

X 6.6-3 WXy NU—27#EK (NLDC V27 ALH)
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NLDC @ SCADA/EMS ¥ AT ADRHEIY 7284 HE & Z OIEFARIEBIZOWTIFELL T DY ¢
bHH, BUED SCADA ¥ A7 AL EERtE (PGCB) BEHET HLLBITIC OV TITE=

ZY T aTHoTWD SO0, FEEFZHIE S EMS BRI ST,

# 6.6-1 SCADA/EMS I R F AKERE & 2 D5 FIkEE

T 7RG, BRVERKRE : SCADA

BAR DR E BN EDZEE PGCB W&+ AL EFFOE
JE. B OIS BE T, IPP R EFTOELRE
IZOWTIEELRIBER RSN TBOTEEMA DS IR
HE, —#BD RTU R EAIC LD R AMEFLS TV
l/\

JE I B AR R LFC,AGC

VAT BIIHEBEREL TV DL O D IPP EOEX I/ HE
TN IBERR BE X OB RIEDM T Z 72V VIRRE, /DRl
(C B EHR T — X BT — X2 OWVWTH A TS TD
72V VIREE,

L. MEATE /) EREAE:-VQC

T ) O L NE BT EDO2 T i DR
B LVFHEEAITH DY, BURIX R B O 0 E iR I3 E
I TN TELT, ZOHRLEE TOREILE-
TIThITnW5, a7 HEO& N, BdE = Rk
IZFERECOFE/RTITHOITEY, EMS #HEA V=BT
T REIN TODHLODTEHEIL TR

SCADA VAT MM THDLIIE R, SBhtiEHOBLREE
il e OV itif b, SFs 3 A IRy D 22 18 JE T 21T HoH D, BIAT
VAT AMIA T TAUKEBEL L TORENIIN WD, 72771
FENTICMN B 72T — XM ATENTELT, 7 —HiEikIZh
PRIENFE AL TODZEMDEREIL TR,

0% 7 HY 5 R T
Economic Load Dispatch (ELD)

FEEHR 1O FCHEILIZEE T AR EETH Y | L M ONFERER
CTOMENTRM, AR I REL e DR RE TH VRSN T
WHHLDD | FEREE O BRI B E RSO
IRV EIBREEIL TRy,

A TR O FE AT i

MEREL LTI FEEL TV AL BIfEIIBHL b=
IR NR—=ATORF, BIEICLDEIBHEA~DIFREND
EAIZR o TN, ZHUE BEKEOE QIR 72 E
IRIEMAEONRNZE TETPHOTDDT —Z AT
FERIIIITONTELT, [REWE, —HBOT —4%&F
VIA L TRLEN TEIRNZENEH

JEL TRETRE 2

AR RRZALIE ), A IS OV TORLEREREZ 50
LTRY, B+

T =B AT ARRE

FHE BE T, NLDC [CHH T — 23RS R kA
(LD LT 8T — HE BRI ZIL TS,

VAT KA

HERK IR REIT F228, BBh, RTU ==y bR, Hix
IRRE S H OB SRR TS D,
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6.7 NLDC ® SCADA/EMS HEREIZ B4 ABIRGAE

WL DD EEZ SCADA/EMS o AT L DOHEREIZ DWW THEH STV R WELR 2 8 7
FERETE FH OBLEZRIZ DWW T NLDC B~ V¥ B a—%{To7z, DA X a—ff
BIZLLTO#E Y,

6.7.1 EStRbAE

BRI DAL, BEICFEMR IS TWD, KESORERT M OE
WATIL, WA T4 VI TERINTND, WL DO SN A EITCH BT,
RTU BRFEEEIN TV W), BERTEWnWboRb o7z, Flo, T<AOHETEHD
23, RTU OEPFBOBBBIZIZ LY | T —HRETEX2WETIDNH 572,

RTU OB L Cid, Z2EFOBMEE LRIk b0 &2 6, 5% 0K
HARICK T REFHEE X 5,

X 6.7-1 HEEDOE RG]
FATERENTWVWBHENERN A T4 v TTF—FZENHE TWORWERT

6.7.2 NLDCHoDHERE#ME HIES

L=y & NLDC (X, T 74 TSN TELT, ERBERE VAT ANG
ITZRWBLRIZH 5,

MEEBICA F Ea— LR, FTloiErRfgicz o7z,

(DNLDC & LT H#Eh%E /)il (Automatic Generation Control:AGC)% 3 AfRFf L CTu»
% 73, BPDB frd }2 O BPDB & @ PPA IV THEZIT> T 5 IPP 25, NLDC 225
OEARRICBEIZHED T, (o THRIGE TR 05 E WO ER S 5,

Q)F 7o, HEIHEGHBREHEAE D T ATON RN LD, FHE & FEERICTEEN A T
TW5,

Q) Z DRI DT=OIZ, 7V v Ra— FEROENAZKI O RIE LAMLE & O RN
EXN (W
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6.7.3 NLDCHHDFEFEHI#E, B 8hH HiR%E

FEEL =y b EOBRAHEERD 72 < EAICEAT IO RO RN, BATE R
WEDRETH T,

A MIASFER L7z 2 D OFHLK SIFBAT, IPP DN T —)La o3 v KA )L 7 BT
(Haripur 360 MW CCP) &, T3] [EE & &4t (Electricity Generation Company of
Bangladesh:EGCB) ®O/~\V 77— /L& (Haripur 412 MW CCP) TOFHAERESR & LTIiE, K
NHEEBEHE LTS, @ERBERMAZIT O EEMETIHRMEL TR0, BHE OEELN, %
LZWVTER[RFEEOWENR DX, T T4 VK DFBERELZEANT D2 &ILAHE
RN, EDORMEThH ST, LLRnG, KIREFTOSENORL & Eﬁ%ﬁ%fin%
BT, AR DI ZAREEOMAGINLZE LR & Th Y | BREFRZITL Y K T)3EE
FIBNEETERNI L THD, 20D, BHOLEMRMEEEZZ TV ETEERZ &1
B OTRMEETHREFT 20 TlER<, bo LRLL, BEREOZENZIIND T
DI R BIREEEITOT ARt L Wik T 0 Z ENEEND L OERI G LI,

6.7.4 NLDCHLDEMBRBERVETREIY TR

Ky DR E BBl L, ISR EE X =00 FE SN TEBY ., ZICX 0 EIRFED
FFEHIE 23T TN D, NLDC 13, 450 72 R ffﬁ?&ﬁoﬂ\‘é@#f&pé NLDC 1%,
AMFERT 21T 9 &, W< OO 33 kV OBLEMR A BEEEHIE T2 2 LT 5, EEREIX
MG & — B H IS LTV D,

6.7.5 IRIF—EERATLIHE(EMSHEE)

NLDC OEATD SCADA/EMS ¥ AT Ak, SRHFEHNTOZLE & BT 70 & O FEARRY 72 = v
F—EHH AT LEREEZA L TCOVAEN, TEALHEHESN TRV, ZoOHHIL, FEA
R AT 5 BTN ERRFICET 2@ T HA AT STV RNZ & &U TRV
B AT LAEBIERT 5720080 X —NO~=a2T7 VINED LN TWRWNWETH D,

6.7.6 NLDCURTLDESFHREVETEH

NLDC OERFIZE - T, BEOKE BT, RSP0 R — MTHEID Lk
e L 7= 3B it O @l 2 S 5 in OFLERETH 5, R KT D & RAEERAIL. BARCO
HEOV T T a2V XA TOLOREREINTVDENR, T A AT LA A—=IMDIiE
REFERMOFTHYI ) s STV s, BIMICORER RS, Z oz, — OER
2=y hOWRE, ~N— KT ¢ A7 i, ﬁmn/T/%®ﬁh#%$bfwtﬂ (E3iilna
BT, A= OEETITRL . B ¥ —fENH EMIC—&TE CilE L
HimEZIEH L TEEL TV AR TCh o7, £/, Y7 by =T7TIZBHLTH, vy
A B —T x4 AL LT Windows XP DBEH SN TNDED, LA =T OV HR— MTHYIY IZ
XV, NLDC v A7 L &5 %ikeE L CGER L TV Z ERREEIZ DRI TH -7,
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BARCO #-0#fE L7=F 4 A7 L A Windows XP OS D1 11 5]
R L T-EfE = T T Ofl IR S M U 7= FEp 5l
{EHR X 7= HMI 805 0 Hop ] N KT 4 AT D

X 6.7-2 SCADA/EMS AT A D EEH]

6.7.7 NLDCORREREZ DR ITR

NLDC 238 2 2 RBEDOfRIICHONW TR, AT v AT TEBTHZEDNEATH 5,
(DB % OFFEIC~ v T T HIEME N 2R T D720, BEREOEBR L ORIGT
2 RIS 2 fe iR |
Q)BT HGE DWW THEBHRDOA > T A VIS Lk EE A L, X 2hRe7e
oy hu—LEZFEHET5
B)F DR TR R FEICOWTTAENMLA21TS 2 &,
EWHIRT I THRISTHZ L LD,
ZOEBUZH T > TUIREFEH & O PPA L TUNLDC OWHERICEFRT 57V v Ka— R
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(Grid Code)DUEMN KA TH Y | BEXRFEIEOBE DS ZIEN L, L0 SRRy EH 4
I T RETH D,

Sufficient Proper
Control Scheme Automation

X 6.7-3 [N EXRFEREBEOEKERT v 7

FEFTEICET 2B EHERICEI L TlX, BifE, EXFEEOWELZED TV HEMETH
DNum#@xéﬁﬁ_owf%ﬂﬁlfﬁﬁfm%$ﬁfkék® ot R S Y L U (e
HEITOE YU U IRERNG, BEITE L THENE DO 7R & RFERIC SRS
HIZOWTIE, =L DOFBLZIIND D, HHWIE, @8l A 2T 0 TREL
LOTHIVX, BT o0 THY, ENEEENICHRL T OLELNHDH EDOERT
bolo, £, FEEFEOFEM e TREFEEICOWTIL, BRE TRZITHHE T = D2 IHIE
DINBETHY, TN EORLERBENHBERZEEL TS ZERUETHLEDE
HChHoT,

ZOEY b, BREEE, VYV vy Fa— REOBERESOSRE « BERES KLY
FZho T B BND, RIS, ENBEZOORE LIZOWTYH, RELIFEDOR
FOEMABMWBIR Y 0 77 L0 T, Mk L CRE « ETDHZENRMETH D,

BB O RE LICHTZ > Tk, NLDC & U CHEARENEM:, BEHICET 20
B HAE R EZWFL L NLDC S ERIEFREZAFTELL OB L TV Z B0 E
Thod, LI, LVLELLRMEMZRERETH L THEEL W DDA T
S TR, NPT DEANREERFT L TN ZERRDBND,

HHOETIICA DXIBIZTHEET H~ X3 FEFT (Matarbari) OER7 7Y =7 &R
Avay hFay=l FNEMESIT, BHADOEHZ S &I NLDC &REFES OEHE N7
OO b & B L, BREHIKMRT 5 Z L RWiRFs 5,

Fle~ Z AN REFO X O 72 KEBIEET OB AN T, ERMOEEMENS FIZEHE -
720, AGCHDOHT-/mERBEEL R ST b, 2D NLDC TR/ T A —HF OEUF
KOSRIET VU 7 LFC/AGC ZFEOHT LIS EMESIE OE M %2 M5t L, NLDC @ EMS £
EICIEDTHERDH D,

ZORBITHT- > T, BUTV AT LOEFbFimAEBEST D &, 2020 F2 D EITH -
@SQHMEMSVXTA@%%%A%WD_kﬁwﬁﬁfhéo

2014 2016 2018 2020
| >

| E>
Matarbari Project

| | >
Improvement of Generation Control Rules: ~ Establishment of necessary

Specification of NLDC-Generator Connection ~ Control Network

I
Software Design & Installation of new system

X 6.7-4 N7 552 NLDCEFDODHERAT v T DA A —
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BATD SCADA/EMS v A7 A OB FmiL, #2020 FFEEBTEIND Z Enn, THr
THHATLDY 7 MU Tikel « BFIE, 2016 FFENGEBT L2 ENREFE LV,
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BIE Fvh-Fy 2T UEOBNRMOBEN
1.1 REEBITOBE S
7.1.1 —i%

SRAAEAT O B HNIREIRDL, BN, REFREIL 72 & OO ZH0R I 2 38 L PGCB
DFHLD 400 KV EEMROILFTRENLRZT HZ LIThH D,

EEMMOAR « WRhE WG, BEI L OEBITICET 2 & RHE OB K ORI 4 13
MatBEIZBW Ty I 2 b—va &b, E— 7 FEEEORI N S 2V IS &
v — 7 B O ZFESER SN SN D, SAEREROMRITERIC L ViR e 5%
TEAT DWW ZR ORI A B NGRS D, FHEIFOEEL S L < X2 28526 < RO
TER 23R D B 2 T35 = & CEVREMINT &2 T 5.,

1.1.2 REEBEIHETI VT

2021 H2H0F B 400 kV, 230 kV } TN 132 kV @ [23 ) [ER#E % Power System Simulator for
Engineering (PSS/E)Y 7 bV =7 # W TET ME LTz, IRFITRTEBRAT A—F &
JEARAS B, B LB I O AR AR DFFHTIZ S B 72X T DT — X % PGCB 732k
L7,

a) Afrr —4#

PGCB 23t L7z 132 kv BEFTOMEEAMEETT ML LT, J13I3 09 & L=, RFKIZ
2021 Wi & LT PSSIE D %#T — X IET ML LTI-FRhE 1A Z2 R,
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# 7.1-1PSSIE BT /VOART —HF

Bogra Chittagong Comilla Dhaka Dhaka North Dhaka South Khulna
Substation Name | 2021Load| Substation Name |2021Load| Substation Name |2021Load| Substation Name |2021Load| Substation Name [2021Load| Substation Name |2021Load| Substation Name |2021Load
Barapukuria 83 Bakulia 93 Ashuganj 72 Ghorasal 91 Gulshan 115 Bangabhaban 60 Bagerhat 85
Bogra 108 Cox'bazar 90 Chandpur 83 Haripur 116 Kallayanpur 122 Dhanmondi 123 Barisal 104
Ishurdi 78 Dohazari 104 Chhatak 39 Hasnabad 84 Mirpur 111 Kamrangirchar 93 Bandharia 54
Joypurhat 85 Halishahar 124 Chowmuhani 91 Abdullapur 51 Dhamal Koat 103 Madanganj 81 Bheramara 83
Lalmonirhat 49 Hathazari 115 Comilla (N) 113 Jamalpur 105 Aftabnagar 101 Maniknagar 90 Chuadanga 64
Naogaon 103 Sitakundu 81 Comilla (S) 100 kabirpur 110 Agargaon 98 Matuail 95 Faridpur 85
Chowdala 49 Juldah 55 Lalmai 60 Keraniganj 90 Banani 122 Maghbazar 107 Gallamari 120
Natore 78 Kaptai 34 Daudkandi 99 Manikganj 79 Bashundhara 122 Narinda 106 Goalpara 82
Niamotpur 100 Khulsi 104 Feni 104 Munshiganj 106 Dumni 82 Shyampur 117 Gopalganj 68
Pabna 78 Madunaghat 72 Shahajibazar 73 Mymensingh 116 Purbachal 61 Ullon 124 Jhenaidah 78
Rajshahi 109 Shahmirpur 57 B.baria 98 M.gacha 88 Tongi New 120 Fatullah 102 Khulna (C) 114
Rangpur 101 Sikalbaha 104 Beanibazar 59 Nawabganj 73 Uttara 111 Kazla 122 Madaripur 89
Saidpur 81 Agrabad 113 Chaddugram 81 Netrokona 102 Uttara-3rd Phase 79 Lalbagh 98 Magura 56
Sirajganj 94 Baroaulia 103 Fenchuganj 54 Savar 113 Airport 88 Madertek 84 Mongla 76
Thakurgaon 93 Baroirhat 74 Nabiganj 61 Deldwar 70 Mirpur-1 78 Motijheel 90 Noapara 79
Amnura 76 Chandraghona 51 Kachua 64 Tangail 97 United City 62 Panthapath 88 Patuakhali 64
Bera 73 Kalurghat 86 Kulauara 61 Tongi 127 Uttarkhan 65 Postogola 121 Satkhira 85
Chapai 68 Khagrachari 49 Ramganj 103 Bhaluka 119 Satmasijit 93 Barisal (N) 106
Jaldhaka 61 Matarbari 58 Srimongal 60 Bhulta 70 Siddirganj 119 Benapole 68
Kurigram 61 Rampur 120 Sunamganj 54 Dhamrai 93 Sitalakhya 112 Jessore 106
Mahastanghar 103 Rangamati 49 Sylhet 116 Joydevpur 99 Zigatola 102 Kustia 106
Mithapukur 83 Sholoshahar 77 Sylhet (S) 116 Kishoreganj 78 Charsaidpur 83 Narail 64
Palashbari 66 F.hat 72 Chandina 60 Kodda 91 New Ramna 111 Rajbari 71
Panchagarh 68 Newmooring 86 Gazaria 68 Mirjapur 91 Basila 82 Shariotpur 46
Purbasadipur 73 Patiya 58 Laksham 68 Norshingdi 90 Ctg Road 90 Bangha 59
Rajshahi (N) 103 Muradnagar 103 Pachduna 63 Demra 77 Phultola 74
Shahajadpur 66 Sonapur 68 Rupshi 127 Khanpur 95 Gangni 78
Sherpur(Bogra) 99 Sylhet (N) 96 Sherpur 81 Khilgaon 105 Jalokati 51
Bangura 49 Feni-2 85 Sonargaon 105 Tejgaon 75 Kalapara 46
Bonpara 44 Sreenagar 74 Kaliganj 73
Bogra (New) 86 Sreepur 95 Kesabpur 73
Dinajpur 61 Sreepur-2 82 Rupsha 92
Gaibandah 42 Araihazar 85 Bhola 54
Paglapir 73 Aricha 61
Patnitola 90 Ashulia 107
Pirganj 85 Bajitpur 66
Puthia 66 Bandor 90
Ullapara 44 Boardbazar 79
Dhaka EPZ 82
Ghatail 85
Hemayetpur 93
Kanchon 74
Madobdi 80
Marjal 103
Nabinagar 110
Phulpur 38
Pubail 82
Rajendrapur 65
Sub Total 2929 Sub Total 2029 Sub Total 2309 Sub Total 4276 Sub Total 1640 Sub Total 2847 Sub Total 2555
18585
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2021 AE 400 kV. 230 kV & TX 132 kV @ PGCB D EFiEZ B A7 /b LT-, &

RAKRFHNIME Lo T A —=F &R T,

7maYx/ hOXEEMRE LT Finch &[A CHHUEZ FF {2 2 ACSR 560 mm? @ 4 ik
EHEHAT D, vl hOBEEROETLE L TUIEE A ACSR 560 mm2o{ii v (2
Finch 4 B{RDOHREEES A L7=, PGCB MRFTH T 5507 — X IZIEK = A ACSR DHR#E
EBITEENTELT, TNTNDOX A TOBEBROEILL F v /R0 X 2 ADEWITHT )

0.7%FLE L2 W= Th 5,

# 7.1-2 400kV EBEROEMEA LV E—F R

Unit: pu (100 MVA Base)
Conductor Resistance Reactance [ Admittance
QUAD_FINCH 0.000008554 0.000151229 | 0.007651757
TWIN_FINCH 0.000016745 0.00019033 | 0.006062925

# 7.1-3230kV EEROEHA v E—F R

Unit: pu (100 MVA Base)

Conductor Resistance Reactance | Admittance | Amp. MVA
ACSR600 sg. mm. 0.0001 0.00057 | 0.002046 750 | 298.77876
Finch1113 MCM 0.00011 0.00076 0.00153 869 | 346.18499
Mallard795 MCM 0.00015 0.00077 | 0.001488 723 | 288.02273
Twin 300 sq. mm 0.0001 0.00057 | 0.002046 750 | 298.77876
Twin Mallard2x795

MCM 0.00008 0.00055 0.00211 1446 | 576.04546

= 7.1-4 400 kV Z&EF 230 kV EBHOIEFA L E—F R

Unit: pu (100 MVA Base)

Conductor

Resistance

Reactance

Admittance

Capacity

QUAD_FINCH

0.0000180977

0.000319956

0.003616651

1384.74
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#£ 7.1-5132kV ZEROEMA LV E—F R

Conductor Resistance Reactance | Admittance | Amp MVA
HAWK477 MCM 0.00077 0.00225 0.000517 560 | 128.0332
AAAC636 MCM 0.00058 0.0022 0.00052 660 | 150.89627
AAAC804 sq. mm 0.00028 0.00226 0.000517 1200 | 274.35685
Grosheak636 MCM 0.00058 0.00221 0.000521 629 | 143.80871
Twin AAAC37/4.176

0.000579999 0.002199971 0.000522 0 0
mm.
XLPES800 sg. mm 0.000259042 0.001157834 0.0123902 0

% 7.1-6 230 KVaX 3132 KVEBBROEMA v B —F L R

Unit: pu (100 MVA Base)

Resistance Reactance Admittance
TWIN_AAAC37 0.000303604 0.001730544 0.000673904
FINCH 0.000333965 0.002307392 0.000503946
TWIN_FINCH 0.000303604 0.001730544 0.000673904
TWIN_MALLARD 0.000455406 0.002337753 0.000490112
# 7.1-7400kV EEHRT —F
No.

Zone From To Length (km) Circuits Conductor
Chittagong Madunaghat Meghnaghat 214 | 2 QUAD_LLACSR
Chittagong Madunaghat Anowara 38 |2 QUAD_LLACSR
Chittagong Madunaghat Moheskhali 100 | 2 QUAD_LLACSR
Chittagong Matarbari Anowara 62 | 2 QUAD_LLACSR
Dhaka Aminbazar Meghnaghat 55 | 2 QUAD_EGRET
Dhaka Ashuganj Bhulta 70 | 2 TWIN_FINCH
Dhaka Ghorasal Tongi 28 | 2 QUAD_FINCH
Dhaka Gopalganj Aminbazar 85| 2 QUAD_FINCH
Dhaka Kaliakoir Bibiyana 168 | 2 TWIN_FINCH
Khulna Mongla Gopalganj 85| 2 QUAD_FINCH
Khulna Rooppur Gopalganj 150 | 2 QUAD_FINCH
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# 7.1-8230kV EEHRT—#

Length No. of

Zone From To (km) Circuits Conductor
Bogra Baghabari Sirajganj 38 |2 TWIN_AAAC37
Bogra Barapukuria Purbasadipur 45 | 2 TWIN_FINCH
Bogra Barapukuria Rangpur 45 | 2 TWIN_FINCH
Bogra Bogra(S) Naogaon 45 | 2 TWIN_MALLARD
Bogra Bogra(S) BARAPUKURIA 106 | 2 TWIN_AAAC37
Bogra Ishurdi Rajshajhi 70 | 2 TWIN_MALLARD
Bogra Rajshajhi Naogaon 80 | 2 TWIN_FINCH
Bogra Rooppur Ishurdi 612 Quad_Mallard
Bogra Rooppur Baghabari 55| 2 TWIN_AAAC37
Bogra Sirajganj Bogra(S) 72| 2 TWIN_AAAC37
Chittagong AKSPL Rampur 812 XPLE_2000 SQ. MM
Chittagong Anowara Sikalbaha 12 | 2 QUAD_FINCH
Chittagong Anowara Rampur 15| 2 QUAD_FINCH
Chittagong Hathazari BSRM 50 | 2 FINCH
Chittagong Hathazari Madunaghat 15| 2 QUAD_FINCH
Chittagong Hathazari Raozan 23| 2 TWIN_MALLARD
Chittagong Hathazari AKSPL 10 | 2 TWIN_FINCH
Chittagong Madunaghat Madunaghat Old 8|2 TWIN_FINCH
Chittagong Madunaghat Sikalbaha 25| 2 QUAD_FINCH
Comilla Ashugan;j Comilla(N) 80 | 2 FINCH
Comilla Bibiyana Shahjibazar 65 | 2 TWIN_MALLARD
Comilla Comilla(N) Feni230 70 | 2 FINCH
Comilla Daudkandi Comilla(N) 40 | 2 TWIN_MALLARD
Comilla Fenchuganj Bibiyana 33| 2 TWIN_MALLARD
Comilla Feni230 BSRM 30 |2 FINCH
Comilla Meghnaghat Daudkandi 20| 2 TWIN_MALLARD
Comilla Shahjibazar Comilla(N) 100 | 2 TWIN_MALLARD
Dhaka Aminbazar Dhanmondi 12 | 2 XLPE_2000 MM2
Dhaka Aminbazar OldAirport 10| 2 XPLE_2000 SQ. MM
Dhaka Ashugan;j Sripur 70 | 2 TWIN_MALLARD
Dhaka Bhulta Rampura 12 | 4 TWIN_MALLARD
Dhaka Bhulta Ghorasal 38 |2 TWIN_MALLARD
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Dhaka Birulia Aminbazar 10 | 2 TWIN_MALLARD
Dhaka Dhamrai Rooppur 110 | 2 SINGLE MALL
Dhaka Ghorasal Tongi 27 | 2 SINGLE MALL
Dhaka Ghorasal Dhamrai 70 | 2 SINGLE MALL
Dhaka Ghorasal Ashugan;j 45 | 2 FINCH

Dhaka Haripur Meghnaghat 12 | 4 TWIN_MALLARD
Dhaka Haripur Shampur 6|2 TWIN_MALLARD
Dhaka Haripur Siddhirganj 212 TWIN_FINCH
Dhaka Haripur Bhulta 10 | 2 TWIN_MALLARD
Dhaka Hasnabad Keraniganj 812 TWIN_MALLARD
Dhaka Kaliakoir Muktagacha 80 | 2 TWIN_FINCH
Dhaka Kaliakoir Birulia 40 | 2 TWIN_MALLARD
Dhaka Keraniganj Aminbazar 14 | 2 TWIN_MALLARD
Dhaka Kodda Kaliakoir 28 | 2 TWIN_MALLARD
Dhaka Meghnaghat Madanganj 10 | 2 TWIN_FINCH
Dhaka Rampura Ullon 412 XLPE_2000 MM2
Dhaka Shampur Hasnabad 812 TWIN_MALLARD
Dhaka Siddhirganj Maniknagar 1112 TWIN_MALLARD
Dhaka Sripur Sirajganj 75| 2 TWIN_MALLARD
Dhaka Tongi Kodda 15| 2 TWIN_MALLARD
Khulna Bhola Barisal(N) 62 | 2 TWIN_MALLARD
Khulna Gopalganj Barisal(N) 65 | 2 Quad_Mallard
Khulna HVDC Ishurdi 10| 2 TWIN_AAAC37
Khulna HVDC Bheramara 3|2 TWIN_MALLARD
Khulna HVDC Jhenaidah 75| 2 TWIN_AAAC37
Khulna Jhenaidah Jessore 40 | 2 TWIN_AAAC39
Khulna Khulna(S) Mongla 24 | 2 Quad_Mallard
Khulna Khulna(S) Jessore 70 | 2 TWIN_AAAC38
Khulna Rupsha Mongla 20| 2 Quad_Mallard

7-6



N TFVa@lE vl —F v & 3R s BRI YA
T7AFIILAR— b

#Fz 7.1-9132kV EEBHT —F

Length No. of

Zone From To (km) Circuits Conductor
Bogra Amnura Kansat 30 1 | GROSBEAK
Bogra Baghabari Bangura 30 1 | Grosbeak
Bogra Baghabari Ullapara 40 2 | Grosbeak
Bogra Baghabari Sirajganj 42 1 | Grosbeak
Bogra Baghabari Shahajadpur 7 2 | Grosheak
Bogra Banpara Natore 20 2 | AAAC37
Bogra Barapukuria Dinajpur 30 2 | Grosbeak
Bogra Bhera Baghabari 13 1 | HAWK
Bogra Bogra Pirganj 35 1 | Grosbeak
Bogra Bogra Mahastanghar 15 2 | Grosbeak
Bogra Bogra Naogaon 52 2 | Grosbeak
Bogra Bogra Bogra(S) 2 2 | TWIN_AAAC37
Bogra Bogra Shepur(B) 20 2 | Grosbheak
Bogra Bogra(S) Bogra(N) 12 2 | FINCH
Bogra Chapai Nawabganj Amnura 15 1 | GROSBEAK
Bogra Ishurdi Pabna 18 1 | Grosheak
Bogra Ishurdi Bhera 50 1 | HAWK
Bogra Ishurdi Natore 45 2 | TWIN_MALLARD
Bogra Ishurdi Banpara 22 2 | AAAC38
Bogra Joypurhat Patnitola 30 1 | Grosbeak
Bogra Mahastanghar Palashbari 35 2 | Grosbeak
Bogra Mahastanghar Bogra(N) 13 2 | FINCH
Bogra Mithapukur Palashbari 28 2 | Grosbeak
Bogra Naogaon Niamotpur 46 2 | AAAC37
Bogra Naogaon Joypurhat 45 2 | Grosbeak
Bogra Natore Bogra 60 2 | AAAC37
Bogra Natore Puthia 20 2 | GROSBEAK
Bogra Pabna Shahajadpur 41 1 | GROSBEAK
Bogra Paglapir Saidpur 27 2 | Grosheak
Bogra Paglapir Rangpur 15 2 | Grosheak
Bogra Palashbari Gaibanda 28 2 | Grosbeak
Bogra Purbasadipur Thakurgaon 40 2 | Grosbeak
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Bogra Puthia Rajshajhi 20 GROSBEAK
Bogra Rajshajhi Rajshajhi(N) 12 GROSBEAK
Chapai
Bogra Rajshajhi(N) 35 GROSBEAK
Nawabganj
Bogra Rajshajhi(N) Amnura 48 GROSBEAK
Bogra Rangpur Lalmonirhat 38 Grosbeak
Bogra Rangpur Kurigram 43 Grosbeak
Bogra Rangpur Mithapukur 25 Grosbeak
Bogra Saidpur Purbasadipur 25 Grosheak
Bogra Saidpur Barapukuria 35 Grosheak
Bogra Saidpur Jaldhaka 40 Grosheak
Bogra Shahajadpur Sirajganj 35 Grosbeak
Bogra Sirajganj Shepur(B) 46 Grosbeak
Bogra Thakurgaon Panchgarh 45 Grosbeak
Chittagong | Bakulia M.Steel 7 GROSBEAK
Chittagong | Bakulia Sikalbaha 4 GROSBEAK
Chittagong | Baroirhat Hathazari 60 GROSBEAK
Chittagong | Chandraghona Kaptai 10.5 GROSBEAK
Chittagong | Chandraghona Rangamati 30 GROSBEAK
Chittagong | Coxsbazar Matarbari 50 GROSBEAK
Chittagong | Dohazari Matarbari 75 GROSBEAK
Chittagong | F.hat Baroawlia 8 GROSBEAK
Chittagong | Halishahar Julda 7 GROSBEAK
Chittagong | Hathazari Madunaghat 11 GROSBEAK
Chittagong | Hathazari Kaptai 46 GROSBEAK
Chittagong | Hathazari Baroawlia 10 GROSBEAK
Chittagong | Julda Shahmirpur 6 GROSBEAK
Chittagong | Kulshi F.hat 8 GROSBEAK
Chittagong | Kulshi Rampur 9 GROSBEAK
Chittagong | Kulshi Bakulia 10 GROSBEAK
Chittagong | Kulshi M.Steel 3 GROSBEAK
Chittagong | Madunaghat Chandraghona 27 GROSBEAK
Chittagong | Madunaghat TK 11 GROSBEAK
Chittagong | Madunaghat Sikalbaha 17 GROSBEAK
Chittagong | Madunaghat Sholoshahar 6 GROSBEAK
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Chittagong | Madunaghat Kalurghat 7 2 | GROSBEAK
Chittagong | Patiya Dohazari 22 2 | GROSBEAK
Chittagong | Rampur Halishahar 7 2 | GROSBEAK
Chittagong | Rampur Agrabad 6 2 | XLPE_800 MM2
Chittagong | Rampur Newmooring 5 2 | XLPE_800 MM2
Chittagong | Rangamati Khagrachari 50 2 | GROSBEAK
Chittagong | Sholoshahar Kulshi 6 2 | GROSBEAK
Chittagong | Sikalbaha TK 6 1 | GROSBEAK
Chittagong | Sikalbaha Julda 8 1 | GROSBEAK
Chittagong | Sikalbaha Shahmirpur 10 2 | GROSBEAK
Chittagong | Sikalbaha Patiya 10 2 | GROSBEAK
Comilla Ashuganj Shahjibazar 58 1 | GROSBEAK
Comilla Ashuganj B.baria 18 2 | GROSBEAK
Comilla B.baria Shahjibazar 52 2 | GROSBEAK
Comilla Chandpur Ramganj 30 2 | GROSBEAK
Comilla Chhatak Sunamganj 30 2 | GROSBEAK
Comilla Chouddagram Laksam 25 2 | GROSBEAK
Comilla Chowmuhani Feni230 30 2 | GROSBEAK
Comilla Chowmuhani Sonapur 15 2 | GROSBEAK
Comilla Comilla(N) Muradnagar 20 2 | GROSBEAK
Comilla Comilla(N) Comilla(S) 16 4 | GROSBEAK
Comilla Comilla(N) Kachua 35 2 | GROSBEAK
Comilla Comilla(N) Chandina 17 2 | GROSBEAK
Comilla Comilla(S) Chouddagram 30 2 | GROSBEAK
Comilla Daudkandi Gazaria 15 2 | FINCH
Comilla Daudkandi Chandpur 65 2 | TWIN_FINCH
Comilla Fenchuganj Sylhet (S) 25 2 | GROSBEAK
Comilla Fenchuganj Kulaura 25 2 | GROSBEAK
Comilla Fenchuganj Fenchuganj PS 4 4 | GROSBEAK
Comilla Feni Chouddagram 36 2 | GROSBEAK
Comilla Feni Baroirhat 25 2 | GROSBEAK
Comilla Feni230 Feni 4 2 | TWIN_MALLARD
Comilla Feni230 Feni2 15 2 | GROSBEAK
Comilla Kachua Chandpur 30 2 | GROSBEAK
Comilla Muradnagar Daudkandi 35 2 | GROSBEAK
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Comilla Ramgan;j Chowmuhani 38 GROSBEAK
Comilla Shahjibazar Srimongal 36 GROSBEAK
Comilla Srimongal Fenchuganj 49 GROSBEAK
Comilla Sylhet Chhatak 32 GROSBEAK
Comilla Sylhet (S) Sylhet 8 GROSBEAK
Comilla Sylhet (S) Sylhet (N) 12 GROSBEAK
Comilla Sylhet (S) Beanibazar 30 GROSBEAK
Dhaka Agargaon Cantonment 7 XLPE_800 MM2
Dhaka Aminbazar Savar 15 GROSBEAK
Dhaka Aminbazar Hemayetpur 8 GROSBEAK
Dhaka Avraihazar Madobdi 8 GROSBEAK
Dhaka Avricha Manikganj 30 GROSBEAK
Dhaka Ashulia Birulia 6 GROSBEAK
Dhaka B.baria Narshingdi 55 GROSBEAK
Dhaka Bajitpur Ashuganj 25 GROSBEAK
Dhaka Bandar Madangan;j 6 GROSBEAK
Dhaka Basila Kallayanpur GROSBEAK
Dhaka Basundhara United City 4 GROSBEAK
Dhaka Basundhara(New) Basundhara 3 XLPE_800 MM2
Dhaka Basundhara(New) Dumni 4 XLPE_800 MM2
Dhaka Basundhara(New) Banani 7 XLPE_800 MM2
Dhaka Basundhara(New) Purbachal 3 XLPE_800 MM2
Dhaka Bhulta Narshingdi 16 GROSBEAK
Dhaka Bhulta 400 Bhulta 4 GROSBEAK
Dhaka Bhulta 400 Araihazar 10 GROSBEAK
Dhaka Birulia Uttara 3p 3 XLPE_800 MM2
Dhaka Birulia Mirpur 6 GROSBEAK
Dhaka Boardbazar Kabirpur 15 GROSBEAK
Dhaka Demra Ullon 10 GROSBEAK
Dhaka Dhamrai DEPZ 9 GROSBEAK
Dhaka Dhamrai Manikganj 25 GROSBEAK
Dhaka Dhamrai Nabinagar 12 GROSBEAK
Dhaka Dhanmondi Panthapath 5 XLPE_800 MM2
Dhaka Dhanmondi Zigatola 5 XLPE_800 MM2
Dhaka Dhanmondi New Ramna 4 XLPE_800 MM2
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Dhaka Fatullah Hasnabad 14 1 | GROSBEAK
Dhaka Fatullah Shampur(New) 6 2 | GROSBEAK
Dhaka Gatail Muktagacha 45 2 | GROSBEAK
Dhaka Ghorasal Pubail 15 2 | GROSBEAK
Dhaka Ghorasal Marijal 30 2 | GROSBEAK
Dhaka Ghorasal Narshingdi 18 2 | GROSBEAK
Dhaka Haripur Rupshi 10 2 | GROSBEAK
Dhaka Haripur Sonargaon 15 2 | GROSBEAK
Dhaka Haripur Bandar 6 2 | GROSBEAK
Dhaka Haripur Siddirganj 2 2 | GROSBEAK
Dhaka Haripur Maniknagar 14 1 | GROSBEAK
Dhaka Hasnabad Basila 18 2 | GROSBEAK
Dhaka Hasnabad Postogola 6 2 | GROSBEAK
Dhaka Jamalpur Sherpur 25 2 | GROSBEAK
Dhaka Joydevpur Kodda 6 2 | GROSBEAK
Dhaka Kabirpur Kodda 9 2 | GROSBEAK
Dhaka Kabirpur Kaliakoir 15 2 | GROSBEAK
Dhaka Kabirpur DEPZ 8 2 | GROSBEAK
Dhaka Kaliakoir Mizapur 10 2 | GROSBEAK
Dhaka Kaliakoir Dhamrai 20 2 | GROSBEAK
Dhaka Kallayanpur Aminbazar 4 2 | GROSBEAK
Dhaka Kamrangirchar Lalbag 2 1 | GROSBEAK
Dhaka Keraniganj Lalbag 8 3 | GROSBEAK
Dhaka Keraniganj Kamrangirchar 6 1 | GROSBEAK
Dhaka Keraniganj Nawabganj 25 2 | GROSBEAK
Dhaka Keraniganj KeraniganjPP 6 4 | GROSBEAK
Dhaka KeraniganjPP Sreenagar 15 2 | GROSBEAK
Dhaka Khilgaon New Ramna 5 2 | XLPE_800 MM2
Dhaka Kishoreganj Bajitpur 25 2 | GROSBEAK
Dhaka Lalbag Zigatola 5 2 | XLPE_800 MM2
Dhaka Madanganj Munsiganj 4 2 | GROSBEAK
Dhaka Madangan;j Sitalakhya 4 1 | GROSBEAK
Dhaka Madanganj Fatullah 12 1 | GROSBEAK
Dhaka Madangan;j Charsyedpur 4 2 | GROSBEAK
Dhaka Madertek Rampura 5 2 | XLPE_800 MM2
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Dhaka Maniknagar Motijheel 4 XLPE_800 MM2
Dhaka Maniknagar Narinda 8 XLPE_800 MM2
Dhaka Maniknagar Kazla 4 XLPE_800 MM2
Dhaka Marjal Ashugan;j 15 GROSBEAK
Dhaka Mirpur Mirpur Il 4 GROSBEAK
Dhaka Mirpur Il Aminbazar 5 GROSBEAK
Dhaka Mizapur Tangail 30 GROSBEAK
Dhaka Mogbazar Rampura 6 GROSBEAK
Dhaka Motijheel Bangabhaban 2 XLPE_800 MM2
Dhaka Muktagacha Jamalpur 40 GROSBEAK
Dhaka Muktagacha Phulpur 35 GROSBEAK
Dhaka Muktagacha RPCL 20 GROSBEAK
Dhaka Mymensingh Muktagacha 20 GROSBEAK
Dhaka Mymensingh Netrokona 34 GROSBEAK
Dhaka Mymensingh Bhaluka 30 GROSBEAK
Dhaka Mymensingh Kishoreganj 59 GROSBEAK
Dhaka Pubail Joydevpur 15 GROSBEAK
Dhaka Rajendrapur Kodda 15 GROSBEAK
Dhaka Rampura Gulshan 6 XLPE_800 MM2
Dhaka RPCL Mymensingh 5 GROSBEAK
Dhaka Rupshi Bhulta 400 3 GROSBEAK
Dhaka Satmasjid Agargaon 6 XLPE_800 MM2
Dhaka Shampur(New) Shampur 5 GROSBEAK
Dhaka Shampur(New) Matuail 3 GROSBEAK
Dhaka Shampur Ctg Road 5 GROSBEAK
Dhaka Siddirganj Demra 6 GROSBEAK
Dhaka Siddirganj Maniknagar 10 GROSBEAK
Dhaka Siddirganj Khanpur 5 XLPE_800 MM2
Dhaka Sitalakhya Hasnabad 12 GROSBEAK
Dhaka Sonargaon Daudkandi 62 GROSBEAK
Dhaka Sripur Bhaluka 35 GROSBEAK
Dhaka Sripur Rajendrapur 20 GROSBEAK
Dhaka Tangail Gatail 35 GROSBEAK
Dhaka Tangail Kaliakoir 45 TWIN_MALLARD
Dhaka Tongi Boardbazar 8 GROSBEAK
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Dhaka Tongi Uttarkhan 4 2 | GROSBEAK
Dhaka Tongi Airport 5 2 | XLPE_800 MM2
Dhaka Tongi Tongi New 0.5 2 | XLPE_800 MM2
Dhaka Tongi Ashulia 10 2 | GROSBEAK
Dhaka Ullon Rampura 4 2 | XLPE_800 MM2
Dhaka Ullon Dhanmondi 8 3 | XLPE_800 MM2
Dhaka Ullon Khilgaon 4 2 | XLPE_800 MM2
Dhaka Ullon Tejgaon 4 2 | XLPE_800 MM2
Dhaka United City Rampura 4 2 | GROSBEAK
Dhaka Uttara Birulia 5 1 | GROSBEAK
Dhaka Uttarkhan Basundhara 6 2 | GROSBEAK
Khulna Bagerhat Bhandaria 40 1 | HAWK

Khulna Bagerhat Rupsha 20 2 | GROSBEAK
Khulna Bangha Gopalganj 400 25 2 | Grosbeak
Khulna Barisal Patuakhali 385 2 | GROSBEAK
Khulna Barisal(N) Barisal 15 3 | GROSBEAK
Khulna Barisal(N) Jalokhati 25 2 | GROSBEAK
Khulna Benapole JESSORE 27 2 | AAAC37
Khulna Bheramara Ishurdi 10 2 | Grosheak
Khulna Bheramara Gangni 60 1 | Grosbeak
Khulna Bheramara Rajbari 70 2 | Grosbeak
Khulna Faridpur Rajbari 40 2 | Grosbeak
Khulna Faridpur Bangha 35 2 | Grosbeak
Khulna Fultola Noapara 13 2 | AAAC37
Khulna Gallamari Rupsha 13 2 | GROSBEAK
Khulna Goalpara Khulna(C) 25 2 | AAAC37
Khulna Goalpara Goal EGCB 0.3 1 | XLPE_800 MM2
Khulna Gopalganj 400 Gopalganj 40 2 | GROSBEAK
Khulna Jalokhati Bhandaria 35 2 | GROSBEAK
Khulna Jessore Kaliganj 30 2 | AAAC37
Khulna Jhenaidah Magura 28 2 | GROSBEAK
Khulna Jhenaidah Kustia 43 2 | AAAC37
Khulna Jhenaidah(N) Jhenaidah 6 3 | AAAC37
Khulna Kalapara Patuakhali 45 1 | GROSBEAK
Khulna Kaliganj Jhenaidah(N) 20 2 | AAAC37
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Khulna Chuadanga Jhenaidah(N) 28 AAAC37
Khulna Keshbpur Satkhira 30 AAAC37
Khulna Khulna(C) Goal EGCB 25 XLPE_800 MM2
Khulna Khulna(C) Khulna(S) 9 TWIN_AAAC37
Khulna Khulna(C) Fultola 12 AAAC37
Khulna Khulna(S) Satkhira 56 AAAC37
Khulna Khulna(S) Keshbpur 35 AAAC37
Khulna Khulna(S) Gallamari 4.2 GROSBEAK
Khulna Kustia Bheramara 27 AAAC37
Khulna Madaripur Gopalganj 400 8 Grosheak
Khulna Madaripur Barisal(N) 45 Grosbeak
Khulna Madaripur Shariatpur 35 GROSBEAK
Khulna Magura Narail 40 Grosbeak
Khulna Mongla Bagerhat 31 Grosbeak
Khulna Noapara Jessore 27 AAAC37
Khulna Rupsha Goalpara 15 GROSBEAK
Khulna Rupsha Gopalganj 46 GROSBEAK

TFARAI 2RV F TR I W Tl AT 22 0T 5 72 O ICEHHEINT X 2 #5842 (fOE L 72 kB
ZRO Y A MMIRT,

# 7.1-10 BT TV THM LR ER

Number of Circuits
Voltage Bus Name
Original Modified
Khulna 230 | Jhenaidah Jessore 40km 2 4
Khulna 230 | Khulna(S) Jessore 70km 2 4
Bogra 230 | Barapukuria Bogra(S) 106km 2 4
Bogra 230 | Sirajganj Bogra(S) 72km 2 6
Bogra 230 | Ishurdi HVDC 10km 2 6
Dhaka 132 | Haripur Rupshi 10km 2 4
Dhaka 132 | Rampura United City 4km 2 4
Comilla 132 | Fenchuganj Sylhet (S) 25km 2 4
Bogra 132 | Joypurhat Naogaon 45km 2 4
Bogra 132 | Thakurgaon Purbasadipur 40km 2 4
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c) BJE#:
400/230 kV, 400/132 kV X 230/132 kV ZE£:#1% PGCB LY 52 b7 RFEIZHEWNET
b LT, BIFERROA =2 0 21T 12.5% & RE LT,

# 7.1-11 400/230 KV KT} 400/132 kV £JE8:

SN Substation Name Transformer Capacity | No. of Transformers
1 | Kaliakoir 400/132 320 2
2 | Kaliakoir 400/230 520 1
3 | Aminbazar 400/230 750 3
4 | Mongla 400/230 520 2

Gopalganj 400/132 320 2
6 | Gopalganj 400/230 750 2
7 | Rooppur 400/230 750 3
8 | Meghnaghat 400/230 750 2
9 | Madunaghat 400/230 750 3
10 | Anowara 400/230 750 1
11 | Bibiyana 400/230 520 2
12 | Bhulta 400/132 320 2
13 | Bhulta 400/230 520 2
14 | Ashuganj 400/230 520 1
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% 7.1-12 230 kV EESE

Transformer No. of Transformer No. of
Substation Name Substation Name
Capacity | Transformers Capacity | Transformers

Hathazari 150 4 Maniknagr 300 2
Tongi 225 3 Silabaha 300 2
Haripur 225 3 Rampura 300 2
Hasnabad 225 3 AKSPL 300 1
Rampura 225 3 BSRM 225 1
Aminbazar 225 3 Ullon 300 2
Ishurdi 225 3 Basundhara 300 2
Barapukuria 225 2 Shyampur 300 2
Bogra 225 2 Keraniganj 300 3
Baghabari 225 2 Sripur 300 2
Khulna(S) 225 3 Daudkandi 300 2
Comilla(N) 225 2 Feni 300 2
Fenchuganj 300 2 Madunaghat 300 3
Ashuganj 150 2 Madanganj 300 3
Ghorasal 125 2 Birulia 300 3
Old Airport 300 2 Dhanmondi 300 3
Siddhirganj 300 2 Dhamrai 300 2
Rajshajhi 300 2 Mukhtagacha 300 2
Naogaon 300 2 Purbasadipur 300 2
Bheramara 300 2 Ramgpur 300 2
Jhenaidah 300 2 Jessore 300 2
Barisal 300 2 Rupsha 300 3

d) FEHE
33kV LA F DA O T EMIL 132 kV BEATOAMICHOIAETN TS 728 132 kV L LD

AR DR B E BRI T — X IZET AL Lo, ek DIREMHDO U A M PGCB 2> b

S 7z BPDB DFHEIZ SN T WD, FEEEDOHINILLT D X S5 IR E LTz,

- BRI EM O ROERICEE T 2 EIE 2023 AFRFEEO L O Lo Tzio s, BERR
BATD 9 HIRFKBEIE SN D HEEMO H 1T 2023 12T T EDFEIE TR LT
e L,

- HUEEERH T A0 2021 I F 7R LTV ST 13 2023 AR AL CRLE L 72 HY
INTETE LT,
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- NI 8% L RE LT,
FEFE I X A L. 2021 412 1E Matarbari 600 MW x 2 % T} Anowara 1,000 MW 73z X

N5, 2021 EDORHET —HIZETET ML L TOWDREHED Y A N B RFITRT,

# 7.1-13 T MELEIN TV B FEM(L)

Capacit

No. |Area Name of Power Station/ Location CCC COD Date
y (MW)
1 |Chittagong Karnaphuli Hydro 2 40{Hydro 8-Jan-1962
2 |Chittagong Karnaphuli Hydro 1 30[{Hydro 26-Feb-1962
3 |Chittagong Karnaphuli Hydro 3 50|Hydro 8-Jan-1982
4 [Chittagong  |Karnaphuli Hydro 4 50|Hydro 11-Jan-1988|
5 [Chittagong _ |Karnaphuli Hydro 5 50|Hydro 11-Jan-1988
6 [Dhaka Ghorasal (Polash, Norshindi) 210 MW ST3 180|Gas 14-Sep-1986)
7 |Dhaka Ghorasal (Polash, Norshindi) 210 MW ST4 180]Gas 18-Mar-1989
8 |Chittagong Raozan (Chittagong) (210 MW) 1 180]Gas 28-Mar-1993
9 |Dhaka Ghorasal (Polash, Norshindi) 210 MW ST5 190|Gas 15-Sep-1994
10 |Chittagong  |Raozan (Chittagong) (210 MW) 2 180|Gas 21-Sep-1997
11 [Dhaka Ghorasal (Polash, Norshindi) 210 MW ST6 190|Gas 31-Jan-1999
12 [Dhaka RPCL (Mymenshing) (210 MW) 197|Gas 20-Nov-1999
13 |Dhaka Haripur Power Ltd. (360 MW CC) 360|Gas 23-May-2001]
14 |Dhaka Meghnaghat power Ltd. (450 MW) (Norshindhi) 450|Gas 26-Nov-2002]
15 [Dhaka Siddhirganj (210 MW) ST 150|Gas 3-Sep-2004
16 [Dhaka Tongi (105 MW) (Dhaka) 105|Gas 28-Mar-2005
18 [Dhaka Tangail SIPP (Doreen) 22|Gas 12-Nov-2008
19 |Dhaka Narsindi SIPP (REB) (Doreen) 221Gas 21-Dec-2008
21 |Comilla Shahjibazar 15 Yrs RPP 86]Gas 9-Feb-2009
22 |Comilla Feni SIPP (Doreen) 22|Gas 16-Feb-2009
23 |Bogra Ullapara SIPP ( REB) (Summit) 11]|Gas 2-Mar-2009|
25 |Comilla Mahipal, Feni SIPP (REB) 11|Gas 22-Apr-2009
26 |Dhaka Mouna, Gazipur SIPP (REB) 33|Gas 12-May-2009
28 |Dhaka Rupganj , Narayanganj SIPP ( REB) 33|Gas 9-Jun-2009|
29 |Comilla Jangalia, Comilla SIPP (Summit) 33|Gas 25-Jun-2009
31 |Comilla Fenchuganj 15 Years RPP ( Barakatullah) 51|Gas 18-Oct-2009
32 [Chittagong __ [Shikalbaha 150 MW Peaking PP 50|Gas 18-Aug-2010,
33 |Dhaka SIDDHIRGANJ 2x120 MW #2 EGCB 105|Gas 14-Oct-2010
34 |Comilla Ashugonj 50 MW 51]|Gas 30-Apr-2011]
35 |Bogra Baghabari 50 MW Peaking PP 52[F.Qil 29-Aug-2011]
36 [Comilla FENCHUGANJ CC (104 MW) 2 nd Unit 104|Gas 26-Oct-2011
37 |Bogra Bera 70 MW Peaking PP 71|F.0il 28-Oct-2011
38 [Comilla Titas, Doudkandi 50 MW Peaking PP 52|F.Qil 29-Oct-2011
39 |Dhaka Faridpur 50 MW Peaking PP 54|F.0il 4-Nov-2011]]
40 |Dhaka Gopalgonj 100 MW Peaking PP 109|F.Qil 16-Nov-2011]
42 |Chittagong Hathazari 100 MW Peaking PP 98[F.Qil 23-Dec-2011
43 [Chittagong  |Sangu, Dohazari 100 MW Peaking PP 102|F.Qil 1-Jan-2012,
44 |Comilla Sylhet 150 MW Power Plant 142|Gas 28-Mar-2012
45 |Dhaka Gazipur 50 MW Power Plant RPCL 52|F.Qil 1-Jul-2012
46 |Comilla Chandpur 150 MW CCPP 163|Gas 1-Jul-2012
47 [Bogra Sirajganj 150 MW GT (China Mechinaries EXIMCQ) 150|Gas/ HSD 1-Sep-2012
48 [Bogra Santahar 50 MW Peaking Power Plant 50{F.Qil 1-Dec-2012]
49 [Bogra Katakhali 50 MW Peaking Power Plant 50|F.Qil 1-Dec-2012
50 |Chittagong  [Raozan 25 MW Peaking PP 25|F.Qil 3-May-2013
51 |Dhaka Haripur 360 MW CCPP 412|Gas Test Run
52 [Khulna Khulna 150 MW GT 150|HSD 23-Sep-2013
53 |Comilla Ashugonj 51 MW (Midland) PP 51|Gas 6-Dec-2013]
56 |Bogra Natore 52 MW Power Plant (Raj Lanka Power) 52[F.QOil 24-Jan-2014
57 |Bogra Sirajgonj 150 MW PP Conversion (NWPGC) 75|Gas/ HSD 1-May-2014
58 |Dhaka Ghorashal, Narsingdi 100 MW PP 108|Gas 1-May-2014
59 |Chittagong _ [Baraka-Patanga, Chittagong 50 MW PP 50|F.0il 1-May-2014

7-17




N TFVa@lE vl —F v & 3R s BRI YA
T7AFIILAR— b

# 7.1-14 T MLEIN TV B REH(Q2)

No. |Area Name of Power Station/ Location g\ii\):/;“y CCC COD Date
60 |Dhaka Gogonnagar, Narayangonj 100 MW PP 102|F.0il 1-May-2014
61 [Chittagong Potiya, Chittagong 100 MW Power Plant 108|F.OIil 1-May-2014
62 |Dhaka Kathpotti, Munshigonj 50 MW Power Plant 53|F.0il 1-Jun-2014
63 [Dhaka Meghnaghat 300-450 MW CCPP (2nd Unit) 335|Gas/ F.QIil 1-Oct-2014
64 [Dhaka Alir Tak, Narayangonj 50 MW Power Plant 53|F.0il 1-Dec-2014
65 [Dhaka Nababgonj 55 MW PP 55|F.0il 1-Dec-2014
66 |Dhaka Bosila, Keranigonj 108 MW PP (CLC Power) 108|F.OIl 1-Dec-2014
67 |Dhaka Manikganj 55 MW PP 55(F.0il 1-Mar-2015
68 [Comilla Jangalia, Comilla 52 MW PP 52|Gas/ F.Qil 1-Mar-2015
69 |Dhaka Ashugonj 225 CCPP 225[Gas 1-Jun-2015
70 |Dhaka Ashuganj (South) 450 MW CCPP 373|Gas 1-Jun-2015
71 |Dhaka Keranigonj 100 MW Power Plant (Relocate from Khulna) 100|F.OIl 1-Jun-2015
72 |Dhaka Bosila, Keranigonj, (Dhaka West) 108 MW PP 108|F.Qil 1-Jun-2015
73 [Dhaka Jamalpur 100 MW Power Plant 95|Gas/ F.Qil 1-Jun-2015
74 |Dhaka Gabtoli, Dhaka 108 MW PP 108|F.OIl 1-Jun-2015
75 |Dhaka Ashugonj 195 MW Modular PP 195|Gas 1-Jun-2015
76 |Dhaka Fenchugonj 50 MW Power Plant 50[{Gas 1-Jun-2015
77 |Dhaka Bhairab, Kishorgonj 50 MW PP 50[F.Oil 1-Aug-2015
78 |Dhaka Kodda, Gazipur 150 MW Power Plant 150|F.Oil/ Gas 1-Sep-2015
79 |Comilla Sylhet 150 MW PP Conversion 75|Gas 1-Sep-2015
80 |Khulna Up gradation of Khulna 150 MW to 225 MW (NWPGCL) 75|Gas/ HSD 1-Sep-2015
81 |Dhaka Siddirganj 335 MW CCPP 335|Gas 1-Dec-2015
82 |Khulna Bhola 225 MW CCPP 195|Gas 1-Dec-2015
83 |Chittagong Kaptai Solar 8|Solar 1-Dec-2015
85 [Dhaka Madangonj 50 MW Peaking Plant(Re. from Shantahar) 50[F.Oil 1-Dec-2015
86 [Khulna Barisal 100 MW PP (Re. from Syedpur) 100[F.OIl 1-Dec-2015
88 |Bogra Dhorola 30 MW Solar Park 30|Solar 1-Dec-2015
89 [Dhaka Bibiana 300-450 MW CCPP (2nd Unit) 341|Gas 1-Jan-2016
90 |Dhaka Munshigonj 50 MW PP 50|F.Qil 1-Jun-2016
91 |Khulna Satkhira 50 MW PP 50[F.Oil 1-Jun-2016
92 [Dhaka Fenchugonj 163 MW CCPP 163|Gas 1-Jun-2016
93 |Bogra Chapai Nababganj 104 MW PP 104|F.0il 1-Jun-2016
94 [Bogra Bagabari 100 MW PP Conversion 50{Gas 1-Jun-2016
95 |Comilla Shajibazar 70 MW PP _Conversion 35[Gas 1-Jun-2016
96 |Dhaka Bibiana #3 CCPP 400|Gas 1-Dec-2016
97 [Comilla Shajibazar CCPP 332|Gas 1-Dec-2016
98 |Chittagong Chittagong 65-85 MW CCPP 65|Naphtha/Gas 1-Dec-2016
99 |Chittagong Wind 100{Wind 1-Dec-2016
100 |Dhaka Ashugonj (North) CCPP 381|Gas 1-Jan-2017
101 [Dhaka Ghorasal 3rd Unit Repowering (Capacity Addition) 206|Gas 1-Jan-2017
102 |Khulna Bheramara 360 MW CCPP (NWPGC) 360|Gas 1-Jan-2017
103 |Dhaka Ghorasal 363 MW _CCPP 363[Gas 1-Mar-2017
104 |Chittagong Shikalbaha 225 MW CCPP 225|Gas/ F.OIil 1-Mar-2017
105 |Bogra Sirajganj 300-450 MW CCPP 367|Gas/ HSD 1-Mar-2017
106 |Bogra Sirajgonj 225 MW CCPP (2nd Unit):(NWPGC) 220|Gas/ HSD 1-Apr-2017
107 |Bogra Barapukuria 275 MW (3rd Unit) 274[Coal 1-Jun-2017
108 |Dhaka Ghorasal 6th Unit Repowering (Capacity Addition) 206/Gas 1-Sep-2017
109 |Comilla Bibiana South 300-450 MW CCPP 450(Gas 1-Dec-2017
110 |Bogra Sirajgonj 150-225 MW CCPP (LANKO) 218|Gas 1-Dec-2017
111 [Dhaka Maowa, Munshiganj 522 MW Coal Fired Power Project (Orion) 522|Imp. Coal 1-Dec-2017
112 |Khulna Khulha 630 MW Coal Fired PP (Orion) 630{Imp. Coal 1-Jan-2018
113 |Dhaka, Ghorasal 4th Unit Repowering (Capacity Addition) 206[Gas 1-Jun-2018
114 |Khulna BIFPCL, Rampal, Khulna 1300 MW Coal Fired Power Project 1,320]Imp. Coal 1-Dec-2018
115 |Chittagong Anowara, Chittagong 1000 MW CCPP 1,000{LNG 1-Dec-2019
117 |Chittagong Matarbari 1200 MW Coal Power Plant (CPGCL) 600|Imp. Coal 1-Jun-2021
117 |Chittagong Matarbari 1200 MW Coal Power Plant (CPGCL) 600|Imp. Coal 1-Jun-2021
118 |Khulna Ruppur Nuclear 1000 MW (BAEC) 1st Unit 1,180[Nuclear 1-Dec-2021
Total 19,545
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e) BIHa YTV ROGEY T v v
BHH T RO Y 7 7 S VIEREREEDS 1.0pu ICHERF S5 £ 912 132 kV %
MICEREINDZ & EIE LT,

f) MEMERY 77 b
Meghnaghat, Madunaghat A Of Matarbari [ 400 kV S K EREIILLFTO LB TH D,
Meghnaghat - Madunaghat 400 kV 210 km 164 MVA/cct
Matarbari - Madunaghat 400 kV 100 km 76 MVA/cct
FE TR D KR 72 BN T ) DI K RO EEZ MG T 572012, ZNbDORBEAE
VT 7 MVERET DI LT, fﬁ%ﬁéhéﬁ%ﬁﬂbé
ﬂ‘%ﬁ%@ﬂikﬁl— X35 & 70 % 400 KV EEBMROIK S EWVIXHETH 2D Meghnaghat-
Madunaghat [#] O#REE 2 BT D BRICAE U D, RFMENT OFERIZ KL D & 400 KV EFEMR DO EE
i & 2R OEEZITIRE L &b 3NRETHY | BRI Y 727 MR ST
BEHETH LU0 T Th D, Leh>T, U 77 MADBKRICEMT Sh b %837
WV, L, 2 A MEROBLENA B2 Y 77 b VX 400 KV OFBEIZEAT T 5, ROy
BT NVERRET S,

Meghnaghat — Madunaghat [ OB A E 4388 Y 7 27 by
Meghnaghat: 80 MW x 2

Madunaghat: 80 MW x 2

Matarbari — Madunaghat ] O#REEMEH 3D 72 kv
Madunaghat: 80 MW x 2

1-172 BB W TRIBICEMN S 0 U 77 MV oRE R Z TEIZRT,

Transmission line

o circuit breaker
g O disconnector

shunt reactror

Bus-bar Bus-bar

X 7.1-1 5388V 727 FLVORBEH

9) RKDIFATIVT
Rk DU AR T DI2DICRO I FA T VT ZRE LT,
- EEEEGR T EROARNIIEAF R ERE L2 b, 2 BRREL EOXE O 1 [E#R %
RELZI3FR D OF W@%ﬁim%*EuWT%é & (N-1 HavE)
B BRI IR E R O AR M AR IR T 2 B EROER A RA IR L2 &, N-1
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%ﬁ%:iﬁ%%ﬂ%ﬁf&ﬂﬁﬁ%ﬁ%@uw&v%ﬁ#@
- FRAZEATO R E L 10 5 BRI 1T 95%72> B 105% F TOHIPH T N-1 D5 CiX 90 2>
%1m%mmﬁ?@ihiﬁ6ﬁwo

1.2 BRART

a) BE— 7 BERKICRBIILF v X IUHBOREHAN/ NSV —2R
7 TRERIT v & T IO R ERIE O H IR N EWIGEITE Ry 0y NEERT
BRINEL 0D, F v & T HIROEMAGERM O FHEARO Z A MR T 572012k
BRI EZFE LT,

- BEAT—A

ZDRE—= T T I IR O AR A R LRI T B, 132 kV DA M 2021 4
DE— 7 AMICRE LTz, AT ZAKIFEEF O INTERKRD 40%E Lic, FyZ A D
IR ERITER DNy & Uiz, T Ak F71% Anowara & Sikalbaha UIAMIfEIE L CTnvd & L
2o RMEMROFEHRIIOGEHERTFELEDOEL1DITY v I OFKEFT O TR L
77

TRIRT LI BREENNY — A D TRERERDERNT A BFE LT, k32—
IR E O R A T,

F 7.2-1 BENRF—V AITBIT S 202l EOZRHKEEEDENNT R

(Unit: MW)

Gen. Cap. Generation Load Loss Interchange
Dhaka 7,382 6,758 8,835 146 -2,222
Chittagong 3,686 2,900 2,029 33 838
Comilla 2,080 2,080 2,237 79 -235
Khulna 4,429 4,429 1,555 93 2,781
Bogra 1,878 1,878 2,929 111 -1,162
Total 19,455 18,045 17,585 461 -0
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g
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i 4012
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“413.0 g

N

(B2 MW, MVar)
72-12021 D F v F1-F v & I HK D 400 kV K Of 230 KV RAEDOWGE
(®E/RZ— A, , Madunaghat 400/230 kV 750 MVA x 3)
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- 400/230 kV ZJ T DHZRA & L A

AT FH v NEETIZIEL 400/230 KV ZJEZR 750 MVA x 2 . £ Rw by EEBATICIT
750 MVAX 3 3B STV 5, IRSN—TVDORITRT L )12, HESY—2 AIZBWTN-1
DEHTH->THEY OLERIREUNOMIGIC/R DT, ZOHEARE BHITZY
THHZ ENbnd, Anowara BEFTOFEIIARFZEHTHY . 2021 FF TITITRE SN
VNATREME N BV, Anowara FEEIT R E SR W — A IR A X— VIR d, ZOr—AT
IX. Anowara ZETL 230 kV 1l L7-EHOEAE N <. FE Ry T Hy NEBEFIZEICA
IAEL 725, 1,000 MVA 28 2 BEORGRE SN 5HE. N-1EHEEZZ 2 5 L R0 OEESS
REITBAMT S, HEHEAE 1,000 MVA ZEHT2 L. TRy -4y NEBINTITEKLR L
LT3 ENREILRY EEHROBEITHIHTE T, 22 MR&EL< 2D, 2D, 750 MVA
DR XD,

- Madunaghat - Old Madunaghat ] 230 kV 2587 O #FE

Madunaghat 7>% Old Madunaghat ~® 230 kV 258 ##1% 230 kV Old Madunaghat -~ & 7] fit
A . STOFHE R OSRFMNTT — % TILZ OMFEIT 1 B SH 720 OFE 600 MW LA
T Mallad x 2 38K L < [T EA 700 MW FREED Finch x 2 ERTh o7z, HE X —
AlZBWT Z OEEROMIIL 412 MW L FHE S 172, LA L Madunaghat 230 KV 28 8 HT1 &
300 MVAX 3 BEDEELRN B Y RN TEZ DHERKARIL 600 MW FREELL ICiET 5 & A8E
Sb, Z OB Hathazari - Sikalbaha [0 2021 4= O 559 MW 2> HfZ 4L, Ed
600 MW F2FE 1272 2 1 & [ CTH 5, 7> T, Madunaghat - Old Madunaghat [#¢> 230 kV
EEMOBMIL, 1T & A R U R % F#-> Hathazari - Sikalbaha [ 0> D& TR O FRFE &
FUHA ZXZ@HT 252 LR RE SND,
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4001
AMINBAZAR

137.9 138.5§ 187.6

08

36.9

2007
COMILLA(N)

4013
MOHESKHALI

2038

MADUNAG AT
~ ’\A
N ] AN
1N} 1N N
Sk Sfg N 400
HNOWARA
20450 T ~C o IC
SIKALBAHA dls §
4012
JATARBARI

.0}
8|

(BAZ: MW, MVar)
B 7.2-3 Xy A-FvZ I M 400KkV K230 kV RGO
(BBE ¥ —>2 A, Madunaghat 400/230 kV 750 MVA x 2, Anowara 72 L)
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20163
EGHNAGHAT G

4001
AMINBAZAR
78.3

154 154

109.2 110.2

4013
MOHESKHALI

76

171.4]

-

<

N 2010
ANOWARA

20457080

= KALBAHA

4012
&ATARBARI

(BAZ: MW, MVar)
72-4 By B-F v & T UM 400KV K230 kY R OHIFH
(BE/X¥—2 A, Madunaghat 400/230 kV 1000 MVA x 2, Anowara 72 L)
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b) E— 2 FBERFZIT v ¥ I HIBROBEFTOHIBRENT—R

TRERHCT v X T HIBORBEFTOHNIDBREWVGE, Ty X T NBE v T~
@“ﬁfﬁi/luﬁ§k%b\ F o B IAUINEHE y IA~OMFE T AT LD FEARE DR Y & MR 3
DI DIZIRD K 9 72 FEEBDOFAZ RNTERE LT,

- BENF—2B

Kaptai /K /I EANIEKH ) THEIE I TS E Lz, Ty XA OHAKIIFEIIT
230 kV Raozan ‘k HHEBEATZ R E ., ERHHTEEREINATWD E L, Fy XN
RARHFIO100MW TH 5 & LT,

IEENHE— 2 BITBIT DR
—f/ \—Tﬁ«o

RERDFAENT o A RFIORT, WIEHRE O R 2 k2

£ 722 BENAZ—VBITBITD 2021 EFOELRDERNNT R

(HLAZ: MW)

Generation Load Loss Interchange
Bogra 6,346 8,835 150 -2,638
Chittagong 3,326 2,029 37 1,259
Comilla 2,075 2,237 77 -239
Dhaka 4,429 1,555 94 2,780
Khulna 1,878 2,929 111 -1,162
COLUMN 18,054 17,585 469 -0
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(BAL: MW, MVar)
7.2-5 Xy H-F v &I UM 400kV K230 KV RFEDHE(FEE ¥ — B)
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CBATRED 7 — A
WA ORBEOH NIRRT 5, LrL, ZOBRFNTIEF v 2T nb
Ky I ~DORERTNEERGTT 5720, BAMETHoTHTF v ¥ T OREEITRK
ThHEMREL, ) EOFERIIMmO MO FER THE L,

- BARTRFORE N —

132 kV BB OAMITRKIED 43% Th -7, (ZDOEIAIL 2013 FEOEFETH S, )
Matarbari &% U" Anowara @ 400 kV FEMIIRRFETHEIEIND, 77 A KIJFEEFIT
ERRETREIND ERE LT-, 230 kV Raozan 'k 3BT ER OO 1L L=,
F o2 A ORINTRRFEDO 100MW TIEEZS LD & Lz, oo A K IR BT L8R A ff
RFDOFTEICE O L O I LI,

T BTy T MU OWIEREATRE & R~ — U IZ7R”§7, 400 kV Madunaghat 28 %l O

AL 286 MW (238 ¥ . Madunaghat 7> Meghnaghat ~® 1% 1,484 MW & 725 7=,

400kV Meghnaghat - Madunaghat — Matarbari 1% % % O 4
ACSR Finch x 4 & Z5:Affi 22 HXHU0E % £5> LL ACSR 560 mm2 x 4 (X 1 [Al# & 7= v 2,600 MW F2
EOREZFDL, 2 AR L O E R BE &OH S5 Meghnaghat, Madunaghat &% OY
Matarbari [# 0D 265 H#3 H & 115, Meghnaghat, Madunaghat 2 08 Matarbari ] 00 3% 85 oD il
I T R TOr—R BN T ZOXBOAEFEEZ KIEIZTED , BAREOB LMD ZOW
A X FIHETH D,
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1.3 EHEFR

2021 FE O ZAREREEIRITKR O L HIZFHE LT,

%ﬁﬁ%iﬁ#?'ﬁ J230kV T 160ms, 400kV T100ms & L.
PEERRIX T DI O FECEGE O RN OFER TRy 2 5H A LT, FERFRR S 1
@%%2 CEVAELDERS

T E

IEC60909 (=7t > T RERRICIT

ESIEY.S

KBRS W EE G L R B B DO X R T D,
TR T OEBERRITE S A, 132 KV RIS HE R S D EMIT B — 7 FFERHCEIR S

HE LT,
FHERAREIITRBEY 77 2 o AEEH LT,
%Pﬁi@{)wn‘l‘ ﬁ%%@(ﬁ@:%j‘o
# 7.3-1230 kV BBROEKEF (HAAT: KA)
Bus Name Voltage 3 Phase Fefult Current (kA.) Bus Name Voltage 3 Phase Féult Current (kA.)
Symmetric |Asymmetric Symmetric |Asymmetric
Meghnaghat 230 56.4 59.7|AKSPL 230 27.5 28.8
Haripur 230 52.2 53.4|Bheramara 230 27.2 27.3
Ghorasal 230 47.9 50.9(Madunaghat Old 230 26.8 27.1
Siddhirganj 230 48.9 49.9|Kaliakoir 230 26.6 26.7
Aminbazar 230 46.9 49.0|Mongla 230 25.7 26.5
Bhulta 230 48.0 48.4|Comilla(N) 230 25.9 25.9
Khulna(S) 230 34.4 46.1|Kodda 230 25.3 25.3
Ashuganj 230 38.8 41.8|Jessore 230 23.5 23.5
Rampura 230 40.1 40.3|Baghabari 230 23.3 23.3
Madanganj 230 38.7 38.9|Bogra(S) 230 23.1 23.2
Keraniganj 230 38.2 38.3|Jhenaidah 230 21.4 21.4
Dhanmondi 230 37.2 37.8|Bibiyana 230 17.1 21.1
Madunaghat 230 32.4 37.3|Gopalganj 230 16.0 19.0
Ullon 230 36.7 36.8|Rupsha 230 17.6 17.7
Shampur 230 36.4 36.4|Sripur 230 16.9 16.9
Hasnabad 230 36.2 36.2|Dhamrai 230 16.7 16.7
Rooppur 230 34.5 36.0|[BSRM 230 15.5 15.5
Birulia 230 35.2 35.2|Feni230 230 15.5 15.5
OldAirport 230 34.8 35.0|Naogaon 230 14.7 14.7
Sikalbaha 230 29.4 33.8|Rajshajhi 230 14.1 14.1
Anowara 230 29.3 33.7|Barapukuria 230 13.7 13.8
Hathazari 230 30.0 32.6|Shahjibazar 230 11.7 11.7
Ishurdi 230 31.9 32.4|Fenchuganj 230 11.5 11.5
Tongi 230 31.6 32.1|Muktagacha 230 11.1 11.1
Daudkandi 230 30.6 30.6|Barisal(N) 230 9.4 9.6
HVDC 230 30.1 30.3|Rangpur 230 9.3 9.3
Rampur 230 27.8 30.2|Purbasadipur 230 9.0 9.0
Maniknagar 230 30.1 30.1|BHOLA 230 6.3 6.5
Sirajganj 230 27.3 28.8
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# 7.3-2400 kV BROEKEBIR
(HLNZ: KA)

Bus Name Voltage 3 Phase Eault Current (kA)

Symmetric  |Asymmetric
Aminbazar 400 27.8 31.2
Meghnaghat 400 26.7 30.8
Anowara 400 21.2 28.4
Madunaghat 400 21.3 26.2
Gopalgan; 400 23.1 25.6
Rooppur 400 20.3 24.0
Matarbari 400 17.0 22.6
Ghorasal 400 14.5 18.2
Bhulta 400 15.3 17.7
Mongla 400 15.4 17.0
Tongi 400 13.6 16.4
Ashuganj 400 13.3 15.8
Bibiyana 400 10.7 14.3
Kaliakoir 400 9.7 10.3

Meghnaghat 230 KV R O BT IR B 57 25 56.4 KA | FEXIFRAK 5723 59.7 KA THh -
77

Meghnaghat 400 kV £}## &% OF Madunaghat 400 KV & TF 230 KV £ESR O M FE I FE R FRER
5373 30.8 KA, 26.2 kA kTN 37.3kA Th -7z,

Meghnaghat230 kV REFRDSIRIXIZ 73 L 9 12 El S5 556 (Bus section A 1 400 kV £+
2% & Haripur ([Z82%6¢ 4. Bus section B | Comilla . Madanganj K OV EMICHERI SN D,)
ZNENORIRCIIRIT R T ZAREEEIRE 72D,

L 7L, Meghnaghat ® 230 KV RERERIZE 72 E > TR LT, Sl &MEMRFBLETH
Al

Hasnabad aripur

T Madaq anj Comilla
VRt s e
Bus Section A ™"~ I-———J-----—-J--- Bus Section B

400 kv

+— ‘ ‘ l Meghnaghat

Aminbazar

Madunaghat

X 7.3-1230 kV RO EIF
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# 7.3-3 Meghnaghat @ 230 kV F:##% 5F L7154 O =+ G EHR

(HAAZ: KA
Symmetric Asymmetric
Bus 39.4 405
Section A
Bus 31.8 38.2
Section B

Z D/ —ATliX Bus Section B ORI &L 40 KA THATHDHEEXBND, 6> T,
Meghnaghat 230 kV RERRIC Ay B 236 3~ 2 356, Bus Section B (2 & 2 BEF£ D 40 kKA DI
ITERRAETH D,
732 (2 Meghnaghat ® 230 kV f:#R 2 X 7.3-1 D X 5 ICHEER LA 04 v h DFE
ﬁ%’(}:ﬁk{%{/m%ﬂ‘ﬁ_o

Kaliakoiro Kodd
oaca Ghorasal

50.4kA
Tongi }874
o Basundhara
Birulia
Rampura
Aminbazar 106 . Bhulta
Old Airport 45.3
Ullon Siddhirganj
44.8 Haripur
48.1 kA
72 47.4 kA
Dhanmondi . 59 ’
Manik 20
aniknagar 308
0 334
Madanganj
Shampur 474 0 785
Hasnabad 0.5 kA
Meghnagat 873
Generators
—_— 400 kv
—_— 230 kv

X 7.3-2 Meghnaghat ZERTD 230 kV 432 2FER L 754 OEMENR & Bk

# 9,000 MW DF&EERE A 400 KV FRfil T%%?Eé ALK 4,900 MW 7% New Madunaghat (2 £%#5¢
&%, )Sikalbaha & U Anowara [0 230 kV BB i S5 2> 2 W i Madunaghat @
230 kV RERN DB SN DT HEDOT v & TN OFEKERE K 7.3-1 1Z7R-T, ZhbO
F—=ATlE, F X TUEBO 400 kV K230 KV ZHE O RO MR 81X 50 kKA T4y
ThdrLEEZLND, BWET X Z &1X New Madunaghat ™ X 95 72 1 I FTD 400 kV Z&ERT
(BN H;E@ayjt 2 L LR L C 400 kV WE'%F)T#HEE{% L7 & & THRMAEERDOIEE ZBET 5
oI, SRFEN A R EICHERFT D 72 DI K TS 4,000 75 5,000 MW £ TORERT
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DENZEEZETDHIETH D,

To Meghnaghat, Feni, Commilla

Hathazari
44.4kA
New

Madunaghat

Anowara [

1,000MW
M .
atarbari S Alam
2 x 600MW 4 x 660MW
Mohasikali 4 x 660MW
4 x 660MW

To Meghnaghat, Feni, Commilla

Sikalbaha

Hathazari aLelka
41.7kA
Rampur i
40.1 kA 43.0 kA
41.8 kA
46.4 kA
Anowara [
1,000MW
Matarbari s Alam
2 x 600MW 4 x 660MW
Mohasikali 4 x 660MW
4 x 660MW

7.3-1 New Madunaghat (Z 4,900 MW FE DR EFT R ER SN HHED
F v & I HIRO T B

New
Madunaghat

43.3 kA
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1.4 REEBHT
7.4.1 ERIEETIL

MU AV IZ BRE S 7B T V& L 7o & BRI K U Meghnaghat 7> & Madunaghat %
fXEE L Matarbari @ 2240272 400 KV 2EEMR OB A RO X S5 IZHFES - 72,
F o XA OAMITFE2RDX v 7+ 7 2FEDOPGCBD T LE T — a3 TCOEEfE
A
—IHOFG A 1 L Matabari & Meghnaghat O i O AH M O 72 DB % 10 FURIfT L 7=,
—HOFRIT ARG S L FRE L LT,
—FREAS I3 Madunaghat & Meghnaghat O & 50E L 7=,
HigBRE% 100ms Th VY v 7925 EAE LTz,
AEAH A OBYFE DU T AULXEE &I LT,

Matarbari 7% 1,200 MW ., Moheskhali %% 1,320 MW Tififiz X 41 Meghnaghat- Madunaghat [
(2 400 KV EFEMD 2 ERRASGE L, B 7.4-2 12537 K D Itk s & 5 & BEKEDF
BRI 74-1 DO XS I2R D RMIFLETH DL L EF XD,

X 7.4-1 Matarbari 1,200 MW K& TU* Moheskhali 1,320 MW D& — R 2K+
Matarbari -Meghnaghat &35 B8R D R BN AR 2= D EHE
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Meghnaghat
L] 2*514M¢$‘

42x94|v|w
Comiilla (N) | |
Feni 2x620MW
_ 4 2205mw
Hathazari

3x418MW Madunaghat
2x69MW‘ A g
w

2x245M ééé*
Raozan
360MW
2x107MV ‘ 2x13oMw| |
2x243MW
Sikalbaha
300MW Matarbari Moheskhali

A @ A @ 2x660MW

7.4-2 R BERRAT O RARAERL (1)

&IZ, Meghnaghat-Matarbari [ 400 kV2 [Elff D /7 — A -C Matarbari 1,200 MW K& T}
Moheskhali 1,320 MW (Z/I1 2. Anowara 1,000 MW % 3&fiz L7 7 — A ZKE LTz, D7 —A
DY I alb—ra URERTEFEEROFHN LN RVALETH D,

L 7> L. Meghnaghat-Matarbari [ 400 kV4 [F]## Cl% Matarbari 1,200 MW % T* Moheskhali

1,320 MW (21 %2 Anowara 1,000 MW % 3E#E L7247 — A THX 7.4-3 1T RT L HICLETH
Do
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I Meghnaghat
‘ ‘ ‘ ‘ 4 aseavw
Comilla (N)
Feni
. 4 2x188MwW
Hathazari
235 Madunaghat
Raozan ééé
*2x141 w Anowara
Sikalbaha 1000MW
Matarbari Moheskhali
VO OO
2x600MW 2x600MW

7.4-3 REERNTHOBHERL (2)

# > T Meghnaghat-Matarbari [£]¢> 400 kV2 [RI#D 47— A Matarbari 1,200 MW K& T}
Moheskhali 1,320 MW 3553 DAtz F > 2 T 2% & L TEE TE 57 Anowara D X
9 721BMA 72 FEPRIZ 3F LTI LW RS M EIZ 72 D,
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1.4.2 2021FEDETIL

71 ISR L2 TR L 72 2021 SED =T LB LY R 2 L —v g V&7 T2,

FIRKITFEETI R NI A 2 R A T VIEEFTORERE D/ NT A —H X PGCB L v &
eI RBOMZEH Lz, o K TJ3EERT K OUK I 5 BT 1Tk 2k 0 SRR 720 % f H
L7-. JibRsss & Rl 2e @ 3L Power System Stabilizer (PSS) IS E 22 &7 /L 2 L 7=,

K 14-1 ARKIIDIEH T A —F
Xd | Xq Xd | Xqg |[X'd=X"g|XI |S(1.0)]|S(12)
2.26 2.2 0.275 | 0.405 0.214 01| 0.12 0.6
T'do | T'do | T'qo | T"qo | InertiaH | Speed Damping D
8.73 1 0.045 | 0.97 | 0.068 2.6073 | 0

R 142 av AV Ry A I NREBEDOFREREN T A —F
Xd Xq X'd X'q X"d=X"q | XI | S(1.0) | S(1.2)
1.6336 | 1.6565 | 0.2815 | 0.4547 0.2284 | 0.1| 0.12 0.6
T'do T'do |T'qo T'qo | InertiaH | Speed Damping D
7547 | 0.045| 0.871 0.07 3.3 0.1

K 143 fiDOKFIDIEEHE T A —4F

Xd [ Xgq |Xd |Xqg |[X'd=X"qg|Xl |S(1.0)]|S(1.2)
14| 135| 03| 06 02|01| 0.03 0.4

T'do | T"do | T'go | T"qo | InertiaH | Speed Damping D
6| 0.05 1| 0.05 3 0

K 14-4 KI)DREHNT A —F
Xd | Xq |Xd |X'd=X"q|X1l |S(1.0)|S(1.2)
15| 12| 04 0.2]0.12| 0.03| 0.25
T'do | T"do | T"qo | InertiaH | Speed Damping D
5| 0.05| 0.06 5.084 1

£ 7.4-5 GO/ T A —%

TA/TB B K TE EMIN EMAX

0.1 10| 100 0.1 0

7.4-4 FhEEHEET NV
# 7.4-6 RKEZE(LIEE(PSS)

Al-A6 | T1 T2 T3 T4 T5 T6 KS LSMAX | LSMIN | VCU VCL

0] 0.06 0.18 0.06 0.18 5 5 -0.75 0.1 -0.1 0 0
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B 7.4-5 REELEIEE(PSS)DET IV

B NNH— 2 B EBAREEDOFRE X — 123\ T Matarbari, Anowara & (8 Moheskhali
DREL=y MEEEZ TCREEZHE LI,

it} Madunaghat 400 KV FEERICITU N 400 KV BB D “ARESHE 2 M8E L-, FHHkk
EHFRIX 100ms & L7z, FilbrEk. &~ B O Ashuganj & Matabari OAZFHZEOIRE % 10
FORIRHE L7,

HENH— BER—RZLERMET VICEB W T —RX 10D 5 OREEZHEAE LT
R AZWRFIRT, ¥ —A32F7—A 3|2 Raozan BEFZEBMLT-7r—ZATh 5,

# 7471 BEEHEKR

Case 1 Case 2 Case 3 Off Peak | Case 3-2 | Case 4 Case 5

Matarbari (MW) 600 x 2 600 x 2 600 x 2 600 x 2 600 x 2 600 x 2 600 x 2

Anowara (MW) 1000x1 | O 1000x1 | 1000x1 | 1000x1 | O 1000 x 1
Moheskhali (MW) 0 660 x 2 660 x 1 0 660 x 1 660 x 3 660 x 2
Total (MW) 2200 2520 2860 2200 2860 3180 3520
Power Flow between

Meghnaghat and | 849 1,098 1,364 1,484 1,610 1,635 1,866
Madunaghat (MW)

Stability Stable Stable Stable Stable Stable Unstable | Unstable

FHEAE R 5 Madunaghat-Meghnaghat ] O Wi O 22 & FE PR S 1E N-1 2B 8 L T\ < D
D —ATIE 1,600 MW FREIZEBETEX 200, ZRMANCHMED D L, 2 BT XZ
1,400 ~1,500 MW TH 5 LHHEIN 5,

2021 4|2 1% Madunaghat-Meghnaghat &> 400 kV2 [a]#t D #3065 1T Matabari600 MW?2
BEIEETE S, FIT 1,000 MWAnowara @ 1 & & Y Moheskhali 660 MW @ 1 & 4314 2T
EENARETH D, T 9 TRIFIIE, Moheskhali 660 MW2 5% &ieZ LN TE 5,
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1.5 AERBREDETE
7.5.1 ACSRMDLLEE

kGl 72D 400 kV EEMIL 2013 FITHEER O Feasibility Study(F/S) TR S iz
Meghnaghat ZE# T & Anowara FEFEATHI D X[H & Y JICA FHiRKk 1~ A% —T7F (Master
Plan:M/P) « 7 + v —7 v ZI1EHINEE - FEREFHA CRET S 7= Anowara J8EE T & Matarbari 7
fRKFIFEBEFTO XD LR S5, Anowara 2 FEFT & Matarbari £k 7138 EFT O X R IZ

ODWTIHE R REREEH T2 2 LT 3] EflE JICA THE S 4172, Meghnaghat W%Fﬁ
& Anowara FEFEFTE O XX HERD FIS T Finch 2 H#ELE X T, AEICILZ DX
A+ _EEHREEICHOVWTLE2—T 5,

F7°, ACSR 574’7@ BAROP CHRELLEZ TEDOI R M LT, K& A XDE
MAEMHT DL, BB AP T L0 EEEIE L RBELZATEERE I LA TS, NS
WA ADF w‘?%fﬁﬂﬂﬁ‘é IR ATEINT B, BEREIIEBIND, Lo Te
A, B B OEBEORF O 3 R MR E/NI R D BBFET D,

FERITRBICRT LI, Xy B-Fy T MOEERELZ 7 ICHRTE 5 Martin,
Finch, % Ot Mallard 3 >® ACSR ® % A 7' ®H1"C ACSR Finch 23 il Cdb o 72, il Fei bR
FIS L &1 5,

# 75-1ACSR BBROFTOH R LELEE

ACSR Martin {ACSR Finch  |ACSR Mallard
P max MW 600 600 600
Voltage kv 400 400 400
No. of Circuits 2 2 2
No. of Bundles per phase 4 4 4
Amp. per conductor A 241 241 241
Resistance ohm/km 0.04138 0.05144 0.07180
Resistance 70 ohm/km 0.04924 0.06121 0.08544
Loss per circuit kW/km/cct 34.19597 42.50944 59.33472
Annual Loss Factor 0.4 0.4 0.4
Annual Loss per circuit kWh/km/cct/year 119,823 148,953 207,909
kWh price USD/kWh 0.06 0.06 0.06
Loss per year per circuit mil.USD/km/cct/year| 0.00719 0.00894 0.01247
years 20 20 20
Loss for life time per circuit mil.USD/km 0.14379 0.17874 0.24949
Loss for life time per d. circuit 0.28757 0.35749 0.49898
Tower Weight t 62.15142 57.84678 53.137
Tower cost per weight USD/t 2100 2100 2100
No. of Tower per km for d. circuit 2.5 2.5 2.5
Tower Cost for d. circuit mil. USD/km/2cct 0.32629 0.30370 0.27897
Conductor Cost(Japan) uUsD/m 13.24 10.80 9.05
Conductor Cost(Korea) UsD/m 10.67 8.70 7.29
Conductor Cost(Used for compariso USD/km 10,666 8,700 7,290
Line Cost mil. USD/km/2cct 0.25597 0.20880 0.17497
(Assumed Manufacturer) (Korea) (Korea) (Korea)
Foundation Cost per tower USD/tower 53,721 50,000 45,929
Foundation Cost for d. circuit mil. USD/km/2cct 0.13430 0.12500 0.11482
Insulator Cost per plate mil. USD 0.00014 0.00014 0.00014
No. Insulator per phase mil. USD 21 21 21
No. Insulator per tower mil. USD 126 126 126
Insulator Cost for d. circuit mil. USD/km/2cct 0.04500 0.04500 0.04500
Total Cost for d. circuit mil. USD/km/2cct 1.04914 1.03998 1.11274
Meghnahat- Madunaghat mil. USD for 20 years 224.5 222.6 238.1
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7.5.2 EOR 4 A4 TOACSR/IACEHR DMLY

WHE O ACSR M L ITHlc, B GEMfEK) OT VI =0 LAORMREMELFF-ET
EITIION W%%ﬂéﬂtﬁDX&47®AGRMMmmmdowe#WuAGRMQ% 2D
L LTERDIENTED, ZHIRD L S EE &R,

- [A—WrEfE CIZACSRE Y bEEBED T VI =0 A FRORA GEMFER) OHFMR
- X usRWEESOHR
- &AM (Aluminum Clad Core (=/AC) &4 2354 )
> EEEE - REEMZRCOMEBMEDOH HACK A 7B HHILD,
> TEPCOITHHLO @ Tl 3 2 Bk st FMEZACK A T2 AT 5 DI
WE L TW5D, BAENEIH ZIXMEEID R EOEFHER R HICRE SN TV, &
BROFMITLEEC 72 D,

v AEAE T 2 51E1L2 2d 5,
W7 — A1 v 2K

BIROY A XZFR T LT EHERTD 80%ICFE TEER AAEMTE 5, @ ITEED
R M O OB DR E S TND T —RAZBWTZOHENE LD, ACSRIZKHET D
v AEMROREITEE & RO RUE2 L2 VWL ITBRESND, (DF VR UL
CEBNEATES,) LR TZOHEFEFITEROr —2 b L ILEEHE ORE
NEE SN TWDEAICEHE S5,

W — 220 FIHEE O]

[F—DBMRO T A ZET D & LL-ACSR 10 D ACSR AR L VW & 10%EE 08/ &<
2%, ZDI=OEEI O %@%Lf%$ﬁmﬁiiewmﬂfﬁéoﬁﬁm (ZEED
VRN ﬁV@ﬁE#ﬁU PEERFT OB LN ER I D, BEROFE (b LITEXRK
o) o ﬁ%%%%%%%%?éﬁ@ﬁ%iéﬂémf\:@?~xiﬁ$®%@ﬁ_
%T%&

7-47



N TF v a@lE vl —F v & 3R R BRI YA
T A FILAR— b

7.5.3 ACSRFinch&{EOQR BN IR LB

RPN T A WO ERIE TR L & TR X5 50O JER 72 K OB /R SRR H 0 . SRS EE O
<, b LI ORRZ 7 — A2 LL-ACSR 2@ A S v, g5 o sk E 1% 101.4MUSD
M5 93.3MUSD ([ C& 5, Zoartv 7 MELTFIIRT,

XK 75-1 S L EBE2EHR T 5227 b

FERMICR KT L) I e AEREEH T 5 77— AL ACSR Finch L Y ¥8 & IR
HTHhD

# 7.5-2 Finch & LL-ACSR @ = & |l

P max MW 600 600
Voltage kv 400 400
No. of Circuits 2 2
No. of Bundles per phase 4 4
Amp. per conductor A 241 241
Resistance ohm/km 0.05144 0.0501
Resistance 70 ohm/km 0.06121 0.05962
Loss per circuit kW/km/cct 42.50944 41.40208
Annual Loss Factor 0.4 0.4
Annual Loss per circuit kWh/km/cct/year 148,953 145,073
kWh price USD/kWh 0.06 0.06
Loss per year per circuit mil.USD/km/cct/year| 0.00894 0.00870
years 20 20
Loss for life time per circuit mil.USD/km 0.17874 0.17409
Loss for life time per d. circuit 0.35749 0.34817
Tower Weight t 57.84678 51.89866
Tower cost per weight usD/t 2100 2100
No. of Tower per km for d. circuit 2.5 2.5
Tower Cost for d. circuit mil. USD/km/2cct 0.30370 0.27247
Conductor Cost(Japan) usD/m 10.80 10
Conductor Cost(Korea) usD/m 8.70[-

Conductor Cost(Used for compariso USD/km 8,700 10,000
Line Cost mil. USD/km/2cct 0.20880 0.24000
(Assumed Manufacturer) (Korea) (Japan)
Foundation Cost per tower USD/tower 50,000 44,859
Foundation Cost for d. circuit mil. USD/km/2cct 0.12500 0.11215
Insulator Cost per plate mil. USD 0.00014 0.00014
No. Insulator per phase mil. USD 21 24
No. Insulator per tower mil. USD 126 144
Insulator Cost for d. circuit mil. USD/km/2cct 0.04500 0.05143
Total Cost for d. circuit mil. USD/km/2cct 1.03998 1.02422
Meghnahat- Madunaghat mil. USD for 20 years 222.6 219.2
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resistance loss ACSR Facility cost Total
Martin cost
A y
high
small small [T 6 >
Conductor 54.8 mil. USD
Tower&Foundation 108.2 mil. USD
Total Cost 224.5 mil. USD
LL-
ACSR ACSR/A
Finch S560m
m2 lowest
0 6 D D !
Conductor 44.7 mil. USD 51.4 mil. USD
Tower&Foundation 101.4 mil. USD 93.3 mil. USD
Total Cost 222.6 mil. USD 219 mil. USD
ACSR
Mallard ‘
0 06.8 »
large large Conductor 37.4 mil. USD low
Tower&Foundation 93.9 mil. USD v
Total Cost 238.1 mil. USD

75-2ACSR tiEun 2EROKEDa LTk

1.6 ROV ENE

Z— B REMRICUFAE R AL D & BIHEF R A RFE I D 2 5O EEE OB
RAVEIREF- DOINE A L = J 728, WIHHEN 2 T 5 LERH 5,

Matabari-Madunaghat-Meghnghat ] 400 KV 6B 2 182808 72 E LT FRIO L 9 I2ET
MEL. FEIFRBAKEEC Matabari k7712 AV E 2 5 2 7eRf D~ 2 3 U K38 FER D
AR A R Uiz, AR R O IEA B RIS R D BIA X B%RRE L o7,
REBEKSIFEERITRT L TIEL, —RICUFAERO EAERICAT T 2HE 1L 5% T &~ &
EEDLNTEL, x%‘%ﬁué\%ﬁiﬁ LLEEZ BID,

Meghnaghat a 3 Madunaghata
b b b Three Phase
400 kv C C c c Imbalanced
@ @ Current
@ L (around 5%)
c c c c —
b—b—b b
a a a a ( )
600M 214 km 600MW ~ 100 km Matarbari

X 7.6-1 FERZED I —R
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k2 Matabari-Madunaghat-Meghnghat [ @ 400 kV 25 EBHRUCRZEE N2 FIO X HI2ET L
{b.L . Matabari /K /712 = F-Hi & }—%Efztﬁ#®75/\ U K T 58 A% D A A V-1l BRI A
BU7To, AT ER O EAERICHT 2 8E 13X 1%L T & /e o7,

pMadunaghat , Three Phase
Meghnaghat % % b Imbalanced
400 kv Current

(less than 1%)

———] :|o

a .
214 km 600MW 100 km  Matarbari

(o]

600MW

7.6-2 1RO H DHHEE

F 72, f#k Meghnaghat-Matabari [FJIZ FEBRPAET 2SR 2356 TH . LR ORZEDNFRIT
1.5%IZF CR7=1 D,

Meghnaghat Middle 5/$ Madunaghat Three Phase
a c c a
% % b Imbalanced
b a a c
Current
c b b a c
® ® (around 1.5%)
° e | ——
c a b
] | =% > 0O
600MW a b | b ;

C 600M 100 km Matarbari

600M

107 km 107 km

X 7.6-3 1222 L RN H L5 E

L7z »> T, A7 =2 k® 400 kV Meghnaghat-Madunaghat [ 400 kV 25 EHR 213
RS R BRAT 5 Z LR SN D,

1.7 FRDRBIERL

AFEHED 400 KV EEHRIIEH S 2 ERIE Finch & M 72K 0 AEHR TH Y B EI1E 2,000
MW %825, —F., FEHOZEEOHKIND 100 km %88 % 2 BEEED 400 KV EEHRIC
132,000 MW Z3FE 5 Z LIXTE R, LEER-> T, EIERED 400 kV B oI
RN SN AR EMOREENSIRE D, ZOHI TR LW — AT DO\ TR ERK
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DETEEZRNT L Z > -F & 3 I B R 2 B R EHEIZ N > TRED - 72,
F B TUNEH y HA~OTITRAMRIFCRE S, 2O —ANKEE D TR L
Wr— A2 D, ZOFETIERS— AN T 2021 4£% L < 1T 2025 EORAREEICR
WTCHRNT 24T T2,

7.7.1 Meghnaghat-Madunaghatfl 400kV2El# (XFo< 4y fRa—7) DigE

2021 O A fifiF > Matarbari 2 x 600 MW J% OF Singapore 700 MW 0 7 — A D il & Ik
(Rt AR D22 E A fifAT L7265 5. Meghnaghat } 08 Madunaghat [0 = FH4EHE =
B 4 22 T o 7=, Matarbari 2 x 600 MW } O* Singapore 700 MW D e K % 2 1 ]
ONF v XTI ~LEARETH D,

| | | | | | éé* Meghnaghat

Comilla (N)
Feni
4 2 x 242 MW 42x638MW
Hathazari
3x179 WM New Madunaghat
Ik 886"
2 x 196 _MWRaozan
4 2x914 MW
Sikalbaha
225MW Matarbari 2 x 600 MW

O ©
@ 700 MW

7.7-1 Meghnaghat-Madunaghat [ 400 kV 2 [EI#R0D 7r— &

Singapore
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7.7.2 Dhaka-Chittagongfs] 400 kV 2 Bl$2 T, B EEHT 3154

2025 4Dt A faf kD Matarbari 600 MW2 & Singapore 700 MW1 7 & U Mohesikali 660
MW2 150 % — A DI 2 IR IXNZ 7R, 227 JE % #9472 912 Meghnaghat - Madunaghat ]
O H S IZ New Feni 2B AT 2 E L. Hathazari — Comilla 49 150 km @ 230 kV &%t D
XN Z DX DA 2 fETH S 2 72 OIZ BB O HERR 2 A0E LTz, BRAN RO % E B 4 fif
Br L 7-& 5. Meghnaghat } 0" Madunaghat ] 0> = AHFE#& Sl © & 22 Td - 7=, Matarbari
600 MW2 15, Singapore 700 MW1 & & OY Mohesikali 660 MW2 5 D fc K H ) % 4 71 R OVF

v HZANEBAETH D,

06+

&
[L1]

Comilla (N)

Meghnaghat

A 2x832MW

New Feni
4x200MW 4 273 MW * é
Feni
. A 2x203 MW A 2Xx97T7TMW
Hathazari
! : 3 x380 MW New Madunaghat
1 x 381 Mw} R@0zan ééé
42x897MW A 2 X 660 MW
Sikalbaha
225MW Matarbari 2 x 600 MW Moheskhali
@ @ A @ 2 X 660MW
Singapore

&

X 7.7-2 Meghnaghat - Madunaghat [ 400 kV 2 [EI#{Z Hathazari — Comilla & 230 kV2 [EI##
K& O New Feni ZERT 280 L7 — A
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1.7.3 Meghnaghat-Madunaghatf] 400 kV 4 E#DI5&

2025 4E DO i fE D Matarbari 600 MW2 &, Singapore 700 MW1 . Anowara 1,000 MW1
1 K OF Mohesikali660 MW3 & D 7 — 2 Ol 2 RT3, Jijak O Hathazari — Comilla fi o
[El#R D HE Y K OY 400 KV New Feni ZEFEfT OfiZ, Comilla North — 4+ 77 i} 400 kV2 [FIfR &
400 kV New Comilla ZZ&E T 2 E LTz, BAMKEOZL ERE & fiftfT L7-#5 5. Meghnaghat &
" Madunaghat [ o> = AR & i © 8 48 Td - 72, Matarbari 600 MW2 £, Singapore 700
MW1 &, Anowara 1,000 MW1 7 & U Mohesikali660 MW3 & O K1 % 2 > B B ONTF > #
TU~EEARETH D,

In Dhaka
L se [
| | | | @ é New Comilla
Comilla (N) 4
2 x 828MW
4x172MW 4 99 MW *é New Feni
Feni
A 4x207 MW 4 2x964MW
Hathazari
3 x205 MW}
4 R é \ 4 New Madunaghat
2 x 287 Mw] haozan
2x1121 MW 2 x990 MW
@5 4 Anowara ‘
Sikalbaha >49 MW é @
225MW 2x899 MW A 1000 MW Moheskhali
Matarbari
SICINCISTS
Singapore 2 x 600 MW 3 x 660MW

& 00w

7.7-3 Dhaka - Chittagong & 400kV 4 EI# D 7 — A
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1.7.4 Meghnaghat-Madunaghatf] 765kV 2 BI#RDI5EE

Ky 71-F &2 3T 400 kVA RO 0 12 765 KV2 [BIfRZ2 KD K9 ITRGE LTz,
2025 FE D ffRE D Matarbari 600 MW2 & Singapore 700 MW1 . Anowara 1,000 MW1 &
& O Mohesikali660 MW2 & @& — R & 5H5 L7555, Meghnaghat % U Madunaghat f&j o =
MR FESEFCTHZETH -7, Matarbari 600 MW2 . Singapore 700 MW1 15, Anowara
1,000 MW1 & K U Mohesikali660 MW2 & Dl K )% & 1 OF v & 3 ~KE R 2T
H5,

Meghnaghat

1
[ 11]] eo6¥

Comilla (N) | | | |
4 2x1313MW
4x219MW 4
Feni
. 4 4x280 MW
Hathazari
3 x283 MW
7 ( $ \ 4 New Madunaghat
2 x 397 M RE0ZaN ééé
42x1,085M 4 2 x 660 MW
Anowara
@ 1,000M
Sikalbaha 619 MW
225MW 2x900 MW 4 Moheskhali
Matarbari r
OO0 OO A
Singapore 2 x 600 MW 2 x 660MW

d") 700 MW

7.7-4 Meghnaghat-Madunaghat f&] 765kV2 [EI#{ D 77— &
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1.7.5 BFMGE

BINENTFHENCKRT HEEREEEFTOHE IO A FORNGEHRTHET S L.
400 kV2 [EfR DO EFEML— N TR AR T 5 225 400 kVA [E#- & 25 W% 765 kKV2 [EIfR D 2%
B — P THEL TV L BN TH D, 765 KV BB v & F v X T NE
BHTN VBN 725 — HREICAD LN E T EIEFICRE R A SR D, X v h-
F v & T UM 2 [FIRREERR L — MRV, 600 225 700 MW OFEL=> kN3 HTX
LETEHIREREEZRD, FRAICEEHTEZREL, T v & 320 230 KV ZHEOHE R %
{TA1X, 600 725 1,000 MW DOFFEL=> F 5 5FE TIZH L TUE AR EBEEL O,

Mo T, F ¥ AU HEIBICHRE S LD KBBEDORERHKD D DOEEITK L TRIZRTRHM
RO AT v T HIET 5,

1. X oH-F v &I/ 400 kV 2 BIFEEER (KE¥EZa—7)
2. Hathazari -Comilla 5 230 kV2 [Al##318 00 K OF 400 kV New Feni ZE 5T
3. Comilla North- Dhaka [ 400 kV 2 [BI#g 26 8RR DB 01K OF 400 kV New Comilla 285 FHT
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7.8 400 kV §&E&t Madunaghat — Meghnaghat % E# % 230 kV TBE L= —X

400 kV 7% & Madunaghat — Meghnaghat 25E#t % 230 kV CTiEds L 7= 7 — 2 Ol & TIXIZ
AT, XIE 2020 412350 C Anowara FEFEFTAN 72 < 400 KV TR S AU D RETOjEE LV IR
RLTWS, Lol BIREFERE RS 30 kV ZHT N-1 FEThHhoTHF v X Tl
W72 BEOE/N A EBETE L ENHER SN,

MEGHNAGHAT G 33.9

HARIPUR

ASHUGAN.

B I
X § S 453.0
. © 957
242.4

MEGHNAG

COMILLA(N)

813

239.3

239.3
4.5

4.5

233.2

102.8

SIKALBAHA™ |
e

233.4

X 7.8-1400 kV 3% Madunaghat - Meghnaghat 3E# % 230 kV TiEiz
L7256 O
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1.9 RFEMADIZE

FEDOA I —TIH 1 HITR LIz, R ORRNORERES T 5,

-400 KV2 [FIfR 2 GR35 2 & TRMEMBRT D Z ENRYTH D,

- Ho-F o X AU OEERE 2021 FLIETO TE 57210 BWOEICEIR 5, £ 9 Th
TiUE, BEHO LV X NIEEMKE T v X T HBRICERET D,

- Meghnaghat, Madunaghat K O Matarbari [ 400 kV 12585 #¢ O S fl
ACSR Finch x 4 34k & % 22 KHTUfE % #7-> LL ACSR 560 mm? x 4 354

- 230kV Old Madunaghat 3% FE R
230kV Hathazari-Sikalbaha & [7] U#fE % 4 %,

400 kV EEFRDA L E—H A
12.5 %

- 400 KV ZEJERR DO HLARA & & 24k
Meghnaghat 750 MVA x2
Madunaghat 750 MVA x3

- Meghnaghat — Madunaghat O#RESAHE R Y 7 27 kv
Meghnaghat: 80 MW x 2
Madunaghat: 80 MW x 2

- Matarbari — Madunaghat O#EEE#E A Y 727 kv
Madunaghat: 80 MW x 2

- JBEIT R O SEE T 2
Meghnaghat 400 kV: 40 kA
Madunaghat 400 kV and 230 kV, Meghnaghat 230 kV: 50 kA

- Meghnaghat — Madunaghat 400 kV £ E#RIC 2 FEDOIRIEEEEE 2% E T 5,
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FE XEROFIRNRET

8.1 HNEEER

AMECEBNTIE, FREEERO FHEG 21T o7,

BT X A]

1| 400 kV | Meghnaghat SS — Madunaghat SS — (Anowara PP) — Matarbari CFPP
2| 230 kV | Madunaghat SS — BEi% Madunaghat SS

3| 230 kV | Madunaghat SS (2351} %5 Hathazari — Sikalbaha 268 ##7> 5 D LILO

8.2 EXEBHIL—MEE

8.2.1 JL—FERAE

B A 2 8 U CRfiia it BRETHE BB OBLE O IR BE S < 27h0
SR 2 R 2 RS L7z, E S 18RV — NI ERREE I RZ T IR0,
RELRCENE, BEB X B OMWT & P 23FET 5,

(H1#: Google Earth)
X 8.2-1 FHERFT
A EHT OBBUL TRL D@ Y o
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400 kV Meghnaghat 228 FTH 1 b BER% 230 kV Meghnaghat 28 85 FT

230 kV Meghnaghat — Aminbazar 25&E R (400 kV 7% 51)

—1 0

Meghnaghat 28 55 T35 O] ) | AT A A —
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Around Anowara PP Bypass Route

BERR 230 kV 8RR ()] IR EkES . ()51 R 8RS

400 kV Madunaghat ZZEFT A b (4 2) BER% 132 kV B

8-3



N TFT v a@lF v —F v & 3 Rk Eipsa b 2 R A
77 A F N LAR— b

i (Feni £+13T) Madunaghat Z8 BTN BERY 132 kV 25 FE#R
8.2-2 FREMEAT DRI
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8.2.2 400 KVEEARL— FOHE

RZRD 400 kKV EEMRIT, 2013 4T HERO F/S T X472 Meghnaghat SS~Anowara PP
X[E & JICA F v & = 7[Rk ) il ik F € e fif i & TRl A S 7z Anowara PP~
Matarbari CFPP [X[#]7> & B% %, BLiK Anowara K JREHN 7' 2 V= 7 NRAREHTH L7290,
Anowara PP % /34 /X2 L C Matarbari CFPP & Madunaghat SS % [E4£H#i9 5 2 & & L7z,

HEE S 4172 400 kV Meghnaghat SS — Matarbari SS 258/ — MI T OHEY ,

=== :400 kV Transmission Line Route

(Hi#: Google Earth)

X 8.2-3 400 kV EELRNL— b

400 kV EEH/L— b RITEAETH 306 km T, FRHOESIEFROED
Meghnaghat SS — Madunaghat SS: %9 214 km
Madunaghat SS — Matarbari CFPP: #J 92 km

B — b OBEITRO®Y
(a) 400 kV Meghnaghat SS I% Meghna )1l DAL & % BEGX 230/132 kV Meghnaghat SS D[
PEHIZEHB S TR Y, XERIEX 8.2-4 D KL 5 12 Meghnaghat SS DAL 5 5] & H &
o,
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=== : 400 kV Transmission Line
mmmm= . EXisting Transmission

(HiH#it: Google Earth)

B 8.2-4 Meghnaghat SS &34 ® 400 kV ZEE#R/L— k

(b) EEHRL— MIJNIEK 1 km O Meghna )| Z 8z . FIZJIIE 0.6 km D Gomti JI| %51
FEEEAERR, $E 2 X 7203 & Madunaghat SS (2[R 7> T,

(Hi#t: Google Earth)

X 8.2-5 Meghna )I[#E¥7 & BT

(c) ik O BT & ¢, EHOF] AR EICHMCEERTH D,

(d) EBEAL— MIMADETHEZRET D X 0 ISRE SN0, EE~OBLAHET 23720
T &5,

(e) EEMILX 8.2-6 M X 91T Madunaghat SS IZALA 5 5] & IAZ, M HFI & H LT
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FlCmDN 9,

mmmm==_:400 kV Transmission Line
== 230 kV Transmission Line
: Existing Transmission Line

(Hi#: Google Earth)
8.2-6 Madunaghat SS &3 D 400 kV K% X230 kV EE#RL— b

() =ML — FiE, Madunaghat SS~Matarbari CFPP il CUN < D2 D RERI S E DL FBERR & 85
B ERFEL, F7z Sangu JI|OWEITEFT A % 5,

(Hi#t: Google Earth)

X 8.2-7 Sangu )I|BEWTEFT

(g) Tk, EEML— NI, RI170 L ¥EAEICIEIT L CRIICHETe,
(h) Anowara PP A kO HERLARE D /L— M, 42 JICA T & 22 bk )5 BTk
R EMERAEICB T AIEL— N EFRFETH D,
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8.2.3 230 kVEEHRIL— FOBE

BJE X 4172 230 kV Madunaghat SS — BE#% Madunaghat SS i 1% 858 & OY Madunaghat SS (233
7 % Hathazari — Sikalbaha T/L 7>& @ LILO /b— MMIX T D#EY

=== 1 230 kV Transmission Line Route

(H1#: Google Earth)

X 8.2-8 230 kV EEBH/L— b

230 kV EEHFL— FEIZTROEY,

Madunaghat SS — Old Madunaghat SS: ) 8 km
Madunaghat SS (2351} % Hathazari — Sikalbaha T/L 7> & @ LILO: 5 km

EEHL— MIBRIIFHETH 5, 230 kV Madunaghat — Old Madunaghat 25 #8713 RE
B 230 kV EEMR & AT D, AT X425 BERX Madunaghat SS -~ 5] & A Zx 1 E(H #iL: Google Earth)
829 MY,
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: 230 kV Transmission Line
: Existing Transmission Line

(1181 Google Earth)

8.2-9 BE% Madunaghat SS & D 230 kV X ERNL— b
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8.3 HEPHEE

Madunaghat SS 7> Matarbari CFPP (2% % 400 kV 2EEM/L— N & T OIRKEER X5y

(K 83-1) Lizrd,
Jb— hiE, KR&EL 1) AEEBOKEAETHE LK, 2) PREOWEHREO &SRB THRA LT
B Z L C3) ImE O E D 3 HkIc X/ T& 5,

(H1#: Bangladesh Agricultural Research Council (1999))

83-1 XU T TFT Va2 DBKEERXSE ED 400 kV EEHF/L— b

—J. FEHRLV— FEK 832 D HEMICEND & Bl 3 Xy LIZ#iPHIEL, LT X
ICFELOBND (FEEROMAMORR TIITVEE VB O 3) (IXILE HEIT M LRV,

1) 5 KU~ U M O P I I € 1358

2)& 3) IRWEEOEIZHEWE GRaMICHR) oG LETE L | FEFICSIEBTEN

T DT b IR B ottt
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(1 #: Bangladesh Bureau of Statistics (2011))

X 8.3-2 X LD 400kV EEBBRNL— F

13 BFTOR—V I LiE % FOX 833 IZm-T, £/, FEEHBEIEOES %
GOOGLE EARTH image | CRiAH 0 . T 5 O % A CrERK L - Wi X 2 % O TR
¥, WX T, FRAICHE RS ITMEIZ EE W), ZoMidAR—Y o IETH D,
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X 8.3-3 XERNL—FERBLIEAR—Y VU IALE

LIS OFAEREBRAE LD R—V 713X 8.3-1 (TR T IREMRIEDHEET D
ATOEMETEHE SN TND, OT, FRIZENEZRE L TORLTH D RF TR L7,
BH-6 %< 5 B gD 5 3 FHHEIRE & & THR SRR S T fLE T % BH-6 [T HRAEHI 72 1%
AL — R OEE m BN & 7o TN D),

BHE No.285, 349,395,410 KT 428 @ 5 ERIBAIEIL, SokrIREREEE S & 13E 2> T
L, FEEEINTEW, FR—V 7% S BH-6 (3K DB - & 2 AITALE T
Do

A=V U ZEmESIE, 23 m 256 32 m OFEHIZIESL SN TWDE, ZIHDAR—Y 7
DO SIENAE=50 28 3 [\ILL R L2SAlchib+ 5 vy BHECE S T0d 5, KR
— U TILOEE L EET HEREE L O TTFOR 83-11TRT,
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# 83-1 A=V VT OFHMERREEHEMBORE—E

Bore- Tower No. Boring Boring Location
hole Temp ] Depth ) ) Environment
N Final (m) Easting Northing
0 orary m
0 aas ., 0 ars ,, | char of Meghna
BH-1 05 05 32 907-34°-52.18” | 23°-36°-23.66 , .
River side
0 ars ., 0 mes ,, | Meghna River
BH-2 11 11 30 907-34°-45.68” | 23°-35°-32.80
bank
point bar on
BH-3 52 52 32 90°-40°-59.76” | 23°-29°-26.93” | Meghna branch
River bank
BH-4 96 96 24 90°-49°-47.02” | 23°-25°-16.03” | old flood-plain
0 1os . 0 nms ,, | old flood-plain on
BH-5 285 284 31 917-18°-42.23” | 23°-03°-26.59 .
the hinterland
faraway 0 0 hinterland on the
BH-6 327 30 917-26°-35.84” | 23°-01°-27.03” | . .
325 hill side
0 ams ., 0 crs ,, | hinterland along
BH-7 349 346 30 917-30’-18.89” | 22°-59°-6.43 ,
the river
0 0 mountain stream in
BH-12 395 392 27 91°-37°-45.58” | 227-53°-36.85” .
the hilly area
0 s . 0 oms ,, | hilltop in the hilly
BH-13 410 406 27 917-40°-19.51” | 22°-52°-13.54
area
0 1ms ) 0 xrs ,, | hinterland among
BH-8 428 424 23 91°-42°-48.74” | 22°-49°-40.53 .
hills
flood-plain of
BH-9 S-09 S-09 30 91°-56°-28.69” | 22°-25°-30.82” | Karnafuli river
bank
intertidal zone on
BH-10 | S-99 S-99 32 91°-53>-17.6” | 22°-08-18.0” | the estuary of
Sangu river
intertidal zone in
BH-11 | S-231 | S-229 32 91°-54°-26.88" | 21°-43°-21.22” | the estuary of
Koheria river bank

A A B U CEREL L 72 DEREIORIE ST 21TV, WE L Tho725A1%. N E=15 LA
EofEIZR L, N=15+0.5 (N-15)IZHEVMEDMIEE Lz,
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MW HEERL— N ECEBLIZAR—Y U RS TO X 5 REETFIChH S,

BH-No.1; ## No.005, Meghna JI[{3 D char2 ORFEEFTE LT,

BH-No.2; #¥5 No.0l11 (FE&EELE), BREDHERY) EOJKWIIOWFEORE E LT,
No.12 ~ 13 X[AllE 1.1km.

FREEEA—Y 2, EEE TOHBRIRIOEIEEZ B E T 5,

BH-No.3;#k# No.052, Meghna ) 1| 33 DL R FIZ5 =S 257 o0 1
REAT VRN T ORBRRILONELZ BV E § 2,

* tchar’ 1%, B ORISR S Uz RS0 O IZ = AN L b - TR S 1L 5 IR R o
I H &4 5, (Source: Glossary of Geology fourth edition by American Geological Institute)
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BH-No.4; #k¥ No.096 (4 & #kEL),
HUVEERICB T 213 & L CHE

BH-No.5; #8585 No.284 (f4 FEgkEL).
HAFIRHIN O WL FEIZ & D REL T T WV O SRR L O#HE 2 HEY & 35,
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BH-No.6; #F No.32 ®£J 0.8 km Ik, /NaJIld3 <
FrE R D% AR N & 5 dr WIREE R O = O R OVEIRITRE 2 B & 35,

BH-No.7; #k¥ No.346,
FEATR) IR W ORI B T AR FE L L TE
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BH-No.12; #5855 No.392 (& « A EHE),
RN DG T ORI OERE 2 B L35

BH-No.13; #k35 No.406 (FE& - 8k,
T o> [LITEA R O Hi R O R 2 51 5 7o O DREHR & LT
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BH-No.8; #k¥ No.424,
B IC e F T AR N OIEI TR DO FAET D EEOMRFHAS & LT

BH-No0.9; #:# No.S-09, Karnafuli JI| D12 DT ek T A4 i,
M C AR L E T NL 8 O HARR I O 2 B & 95
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BH-No.10; ## No.S-99, Sangu JI{#] [
R O AR O OMRFE L LT

BH-No.11; #k8 No.S-229 (f4 E#kE),
Koheria )1 [i] 1 O[B4 O MR I OFEHR D Fc AR O3 & LT

FR—U P TNEICBNT, L7 BRI RERET 572010, N B2 ERE T~~~
TEDHAIGRZ FH 0 ITRTET D, 8.3-4 1Ti%, FHIPEREE CTO N ESMERT,
BHTT 0 L - S L O R A2 B I L TIRET S,

N 28 50 2483 (N>50) ZEEEIE. £920~30m TH D, B0 X, T O&E & EEC
Lo THBEARIHENZEH L TTO)BRERH DM, SHFEM LIZER—U » ZiERN DT
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BH-8 Z#fR& T XN CTHEMLE A I LW IR L 2o, (R LSRR A R LT E A
EONEIL, AESGEEZHBEIL CWAFTTH LT, BT 28 OSEN LT L bt
WD LN 2 ETIERW),

X 8.3-4 EEHRNL— P ETRONZRERNZ NESAX

# 832 1Z T 8.3-5 DWIHXICH DL LB REZEHNLIZLDTH D,
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# 832 HERERKRE & EEHRLV— FMREERIZBIT D)

Depth of
Bore Tower Ground Bearl(rlg ;_ayer N;tvglrl:‘e actual physiographic feature
Area = m GWL surrounding the tower Considerable foundation type
-Hoiv' No. below
No Elevati GL (-m) / land use
| evaton | N >20 N >30
(m)
Meghna river bank / flood—plain "
1 5 3 16 25 6.03 0 / Vacant land pile longer than 15m
Meghna river bank "
2 11 5 21 26 3.03 0.45 / Proposed Power Plant site pile longer than 15m
Meghna branch river bank "
3 52 3 17 23 4.00 0.3 / Crop land pile longer than 15m
old flood-plain .
1 4 96 7 9 17 13.15 0.47 /Grop land pile longer than 15m
hinterland along the meandering river "
5 285 5 18 26 5.89 0.31 Bank of Ganal /Grop land pile longer than 15m
6 327 9 11 18 | 1299 | o [ninterlandon the hil side Pad & Chimney or shorter pile
/ Crop land
hinterland along the river .
7 349 8 24 27 5.99 0 / Crop land pile longer than 15m
12 395 19 10 19 15.49 0 stream in the hilly area pile shorter than 15m
11 13 410 28 12 20 12.0 4.5 |hilltop in the hilly area pile shorter than 15m
8 428 16 9 10 | 697 o |ninterland among hills pile shorter than 15m
/ Crop land
9 S9 5 17 26 2.00 o [Bank of Kamatfuli River pile longer than 15m
/ Vacant land
m | 10 s99 7 15 26 | 198 | o3 [ntertidal zone on the estuary of pile longer than 15m
Sangu river / Char
Intertidal zone in the estuary of .
1 S231 1 18 28 2.97 0 Koheria river bank / Crop. land pile longer than 15m
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X 8.3-5 EERNL— F OHBRERRDOEK

® AT LRI AR—U U EITEELELZ, KEDOMEKR DA L PEONEIL
PR RET D,

® WimEXIZIX, N>30 & N>20 D2 XFFEa R L TWD, ZiLHiE, RO B TEEE
MEZFRELTRVE LB LA RN T D X OBET 20082 E L,

® AL DOFHENME T, HI FAKAMITHEMIICEO bz, LrL, No.96 7*5 No.323
2T CORXMBTHTFARMAENSE m ORSICH D2 BIE, TO—ERIXEERL
WERIE T CTX D A[REMENR S 5,

® N>30%3FE LT HHMEMOGE ORI, 10 725 28m 275,

AR, RN E S TR KM BEWE 2 RGAIITEEE#ENE L TWD, Zhb
I3 P R T S5, BRI Ol FIF S THIR A LE L 22 5 9 (F 8.3-3 BR),

EERL— FOF T, K40 FITEEEFENEH CTE LS (L LR b FAKDIRREIC
FoTE, 200 UL EAEEEHEAZFEHAL O 2, ZHOIEKRMOFEHEBOREBIZL D),
P EMIEEDNFRECTHIVEL, kK 6 mBBEDERIE T LA EE 6D, 727E L
ZOEREE LT, HoEE®HEMAERPHBE SN TV Z EREMTH D, &I 6
DEORERNET —Z I X, % (6-10 H) OHA &7V EEIX. 200-600 mm F& o i
WXV TN A (X 8.3-6 M),
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# 833 XERIL— FMAWTTHRINIERY A 7B (L— MREBREIZBIT D)

Area Tower No. expected foundation type Remarks
from to longer pile shorter pile pile or PRC  Pad & chimney
NW flood-plain —1 1 95 95 pile longer than 15m
NW flood—plain -2 96 245 39 ") shorter pile (or Pad & Chimney)
I | NW flood-plain -3 | 246 289 45 pile longer than 15m
NW flood-plain -4 | 290 322 13 ) shorter pile (or Pad & Chimney)
NW flood—plain -5 | 323 345 23 pile longer than 15m
NW foothill 346 366 21 shorter pile
I hilly area 367 418 14 41 Pad & Chimney (and Shorter pile)
SE foothill -1 419 434 16 shorter pile
SE foothill -2 435 502 21 r “47) shorter pile (or Pad & Chimney)
111 S flood-plain 507 S239 299 i pile longer than 15m
total number of each foudation type 462 124 (178) 41 (number) may chg@ge depend on
the seasonal condition

(H1#4: Bangladesh Meteorological Department, Station No. 11805)

8.3-6 Feni (2331} 5 H Y- & (2008 to 2013)

Meghnaghat 7>% Madunaghat OWrHEIIZISWN T, K 20 % OFKEE DN BRI, £ O3t
BRI A ) LHEET D, L, IROFGEERE T Al o LR RIS, E - 5 S
D, PUEEMEL LTWD i, H T AKORESCEM DO EEIEAIC & > TIXE LRI
BLI%,

Madunaghat 7> Matarbari XIZB L CTix, & THIERZEET 5,
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8.4 BEFIR

K7V =7 bOKRERFIL, S2E TRE LIZLERL— MESEx, TR 7 a—|C
e CTHEM LTm, YLt RiE, S REE RO a2 A NEH & Eli A 7 ¥ 2 — L OIERRIC
SO X7,

| Determination of design condition |

s

| Selection of Conductor & Ground wire |

s

| Route Selection |

I

Determination of - . . |
Ground Clearance |:>< Determination of Tower Configuration

| Insulator Design |

.

Tower Design

-I

| Foundation Design |

X 84-1 A7/ FOEERRE T —

8.5 BEHEH

K7 = /217 ~iz ﬁﬁ—gﬂé iﬂp-l'?k'fq:%f?na@ Ebfio
(1) JEPRIRE

B e R 45 °C
BARARIR: 5°C

YRR 35°C

(2) E&EHEGE
A MU D FA | IR O 18
Dhaka: 210 km/h
Chittagong & Cox’s Bazar: 260 km/h

FLICHE-D X | 400 kV Meghnaghat — Madunaghat 26 FER O HAEGH Z 210 km/h, 400 kV
Madunaghat — Matarbari 15 8E#7 M Of 230 kV 6B DO FEARE A 260 km/h & A8E L, 24
F1om 281 % 10 pFETEHRGEICE#ET D & TR 45.0m/s EK53.5m/is & 72D,

(3) #XAEHEE
B, O LR OSEE ORFHREIZLL T o@D & Lz,
[400 kV Meghnaghat — Madunaghat 25 FE#1]
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AR - MR 1,190 Pa
DU L 1,670 Pa
7SS 3,430 Pa
[400 kV Madunaghat — Matarbari 25581 & OF 230 kV 2587
AR - MR 1,680 Pa
N L: 2,360 Pa
BB 4,850 Pa

(4) HEEESIE L EDS (Every Day Stress: & Wpfaf 85) Z:f4
RS SRE & EDS oA LL T OIE Y & L7z,

[400 kV Meghnaghat — Madunaghat 15 FE#R ]

EJls IR LI
e 0 5°C 45.0 m/s
EDS 35°C piiignal
[400 kV Madunaghat — Matarbari 26847 & O 230 kV 2587 ]
FAE ERiT) JELiE
e 0 5°C 53.5m/s
EDS 35°C gl

(5) HHEKSy
[400 kV Meghnaghat — Madunaghat 1% 85#8 & TF 230 kV £ 57
IEC60071-2 (Table 1) CH3¥H S 41TV % Medium % i .,
[400 kV Madunaghat — Matarbari 125 ZE ]
IEC60071-2 (Table 1) T43¥H 41TV % Heavy Z 16 H,

(6) s KRN & 2,500 mm
(7) A[MEM B2 (IsoKeraunic Level:IKL):80 H

(8) Z D> A
B 1 100 %
PR 80 %

EEMRO R/ NZERIILL T oMY & Lz,

(a) FEMR - HIHR
B G T O KR I 3B TS 9RAL M98 B (Ultimate Tensile Strength:UTS)Zxf L 2.5 (177)1
REWEC I UTS @ 65%)
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EDS (' R faf B)RF O X FFAUZ ISV T UTS 1I2%F L 5.0

(b) 70 L
SRR R D BB IRE R ) 53 HiLE Al 8278 2 (Rated Ultimate Strength:RUS)IZXE L 2.5

(c) &k¥%

WRERM (SROBEESRIITI O THEM OFRR AR IT R L 1.25

WISt (=0 RS+ IR 1 SR R OVEERR 1 AH 2 S £ 7213 2 M 2 S Wi E)IC B
UWNTEM DOFFA SR EE ISR L 1.05

(d) Ak
EREET 4D1, 4D25, 4D45,
i 4DL
fnf BE SR 4DT60
i R fnf B 1.33 1.60
FLE T E (FEARMTRRIE) 1.60 1.90

(10) FEYEREMIE
BREST OB UELL TR 1T 400 kV, 230 kV EERRE L $12400m & L7z,

(11) %A (ROW)
400 kV REFERR: LB AEAIZ 23 m (2K T 46 m)
230 kV REEME: LA BT 20 m (24T 40 m)

(12) &EfrOH E&
400 kV OV 230 kV EEMROR/NERI LSS TFo@Y & Uiz, 2B, ZoH EEix.
MR ERIEEN 80 CE T LA LI-BESSME T CHEESNDZ L & L,

# 851 HR/ERHMER

1 H % iy 400 kV 230 kV
i 11.0 m 8.0 m
1A 140 m 140 m
W) EY) 7.0 m 7.0 m
IS 55 m 55 m
HEAR 55 m 55 m
(7S] 18.0 m 18.0 m
A7) 1145 iy 250 m 25.0 m
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8.6 BB UHhigskst
8.6.1 400KV XEEH

(1) FEHR - HRRFELE

7.7 ECREHR OB Y | SRECMENT & 2 A MO | ACSR Finch & [AIEREHIIOMK 2 28
ACSR560 mm* 3K 71 2= 7 Ml L TW5 LS bz,

BERT ACSR ITHEATIR E REHR(L T, LL-ACSR)IE = v /87 R ol & T, S E O
/NS TE, B a X FOERBIZORD D,

LL-ACSR FEHROHATHIRFE &2 IRFT R T,
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# 8.6-1 (& R BERE ORI

LL-ACSR/ Ultra-High
p— LL-ACSR/AC Strength Galvanized (Z5)
" (Finch FH4) Steel Wire (UGS) ACSR Finch
(Finch #H34)
A T R 624.0 mm’ 641.93 mm’ 636.9 mm’
T3 564.1 mm’ 594.08 mm’ 564.0 mm’
Vo ki A5t - 2 2 2
B2 59.87 mm 47.85 mm 71.5 mm
PASE 29.5 mm 30.0 mm 32.83 mm
B & 1,994  kg/km 2f028 kg/km 2,131 kg/km
(7'V —AET)
& RHURS) 176.9 kN 174.0 kN 174.6 kN
PR AR 722 GPa 72.5 GPa 78.0 GPa
FRIEZ RS 20.5x10°  /°C 20.6x10°  /°C 19.6x10° /°C
HEHEHL(207C) 0.0501 Q/km 0.0488 Q/km 0.05144 Q/km
Ry
INSDo
i I‘%%Zﬁ‘e'l
I

FRICOWTIE, HiEN A v FHIBR(GSW/UGS) L OV T /L 2 Bl AC) W TH b AT Y =
7 MZHEAFRETH 5, 7. 7V I BHBITHEEN A FHFRIC TR R R HIFE T
x| MEREHUEA~OBEHANE 2 65D,
WITHIFBRIZ DU T, JE479 5 400 kV Bibiyana — Kaliakoir 258 ## & [Al£k 2 ACSR Dorking
153 mm” 2 8 OPGW 158 mm” Z 3 fl L7,
HAR O EAMTHO R ME 2 IRFR IR T,

# 8.6-2 HUEROBIREI KR

FEH ACSR Dorking 153 mm’ OPGW 158 mm’
At 153.1 mm’ 158 mm?
PANES 16.02 mm 16.7 mm
HE 708.9 kg/km 860 kg/km
KPR T) 83.3 kN 98.1 kN
PELRER 105.0 GPa 120.6 GPa
FRIEZIRER 2K 15.3x10°  /°C 14.4x10°  /°C
EAEPL2070) 0.2986 Q/km 0.3230 Q/km
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A A Y - - 48

(444 PGCB)

(2) HeRME RS & OVE IR 71 (EDS)
BEUEREIR 2 400 m & L. AIHOZREEHET 5 K 5 e EHR K OHIFR O R E RN
LHEEPRIIRE DB TH 5,

F 8.6-3 AR & HRFERS

R | s | 35 2l
Meghnaghat SS — Madunaghat SS
LL-ACSR 560 mm” e KRR 69.0kN | 2.56>25
. 176.9 kN |-

(4 3515) HREIE S 34.8 kKN | 5.08>5.0
. 2 I KAE RS 22.0kN | 3.78>25

ACSR Dorking 153 mm 83.3 kN [~
i FaR ) 147kN | 5.66>5.0
s >IN 26.0kN | 3.77>2.5

OPGW 158 mm 98.1 kN [~
i RFak ) 190kN | 5.16>5.0

Madunaghat SS — Matarbari CFPP
LL-ACSR 560 mm?’ R ES 69.0kN | 2.56>25
. 1769 kN |-

(4 354K) SR ) 26.5 kKN | 6.67>5.0
. ) B KA R ) 240kN | 3.47>25

ACSR Dorking 153 mm 83.3 kN o
B RpaR ) 124kN | 6.71>5.0
) s ARAE R 270kN | 3.63>25

OPGW 158 mm 98.1kN |
B IRpaR ) 153kN | 6.41>5.0

(3) HuFROHMPE L 5E T

BRSO HEBEECH LI ZBET 5720, ERRDICKT 2 RO EITEROZI LY
NS THUENRD D, o T, HIFRE/NIEMPRICBNT EELOMREZ R TS K&
INIRESND,

8.6.2 230kV XTH

(1) FERME - HO AR

BIfESENiH @ National Power Transmission Line Development Project (235U T, 230 kV
Hathazari — Sikalbaha £ &M DB & L T Finch #1240 LL-ACSR N8 E Sz, T D7D,
230 kV Hathazari — Sikalbaha 25 &##7> © Madunaghat SS -~ LILO (22T b [A] U FEH#R % 1 A
L7z, F7o. BN L OEERORSFYELZZE L, Madunaghat SS~BEF% Madunaghat SS
OB H FFCKH & A CERR 28 Lz,

HIBRIZ DV TiE, AC 90 mm® & OPGW 90 mm” Z 3 F L 72, MR FAT AR 2 Ik R 1T
K
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F 8.6-4 HuBR OB REE

Type AC 90 mm® OPGW 90 mm?®
A T R 93.09 mm’ 87.99 mm’
I 12.34 mm 132 mm
HE 619.5 kg/km 641.3 kg/km
KPS 101.1 kN 98.0 kN
PR 1622 GPa 149.3 GPa
HRIEZIRAR S 12.9x10°  /°C 13.2x10°  /°C
EARHHL(20°C) 0.370 Q/km 0.708 Q/km

(2) B RAE M 3RS K OV R 9R 71(EDS)
FRYERER R 4 400 m & L. ATHOLZEREZNRT 2 & 9 72 8EH M OO kKA 3R )
EHEFRIIRED®Y TH D,

K 8.6-5 HABHIKRS & HHFRS

R FE FFRES =] LR
LL-ACSR 560 mm> e KA R 69.0kN | 2.56>2.5
. 176.9 kN |-
(4 84K) AR 348kN | 5.08>5.0
5 e KAL) 320kN | 3.15>25
AC 90 mm 101.1 kN o
i IRFRE ) 11.1kN | 9.10>5.0
5 e KA 3R 7 32.0kN | 3.06>2.5
OPGW 90 mm 98.0 kKN |-
HRRR ) 109kKN | 8.99>5.0

8.7 AtL> L EREH

8.7.1 400kV XEH

(1) 23 UFE¥E
IEC60305 |ZHEPL L 7o AR — LV & MRIGEIG RN W LA A L7, BAES N2 H W
L OHANFEIL TR OB Th D,
F£ 8.7-1 1\ L OEAHTAIRE:

AR AR AT 210 kN 300 kN 400 kN

IEC 7C % U210B U300B U400B
[EXES 280 mm 320 mm 340 mm
=y hAN—2A 170 mm 195 mm 205 mm
AU RR 405 mm 505 mm 550 mm
TV T 20 mm 24 mm 28 mm

(Hi#: Suspension Insulator Catalog, NGK INSULATORS, LTD.)
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(2) 23 UEE R ONE L

Meghnaghat SS — Madunaghat SS fi] & U" Madunaghat SS — Matarbari CFPP [} D754 L ~/L 1%
ZNZHIEC @ Medium } O Heavy & 4H7E L 7=,

HHT 2080 LY A X, EEBEOEBIIREDOEY) ThdH, Kn 2AEREZEHT 52 &
T, BEREOP LY A XDVMUEL 2 5, REEICOWTIEL, 22 M RORFEE
B L. 300kN BHEH & EZx LD,

= 8.7-2 A\ UES & EEk

. B . TFRIRS | Bl
R i (EE i S AR
i EE[KN] [kN] #E S KN]
Meghnaghat SS — Madunaghat SS
420
i 210 2x24 1404 2.99>25
LL-ACSR 560 (210x2)
4 ER 900 276.0
it 55 300  3x21 3.26>25
(300x3) (69x4)
Madunaghat SS — Matarbari CFPP
420
R TE 210 2x26 162.6 2.58>25
LL-ACSR 560 (210x2)
4 38R 900 276.0
(RS 300 3x21 3.26>25
(300x3) (69x4)

K%F]Efil%f@* B AAEE LN EEREHC B W TV RRFEEE oA LM S

8.7.2 230 kVEER

230 kV IEZERRIZOWV T, 400 kV EEBAR & FIERICAR —L Y & o MRS L %
AIi, DL A X @A OEEIT TEROBEY TH 5,

& 8.7-3 A\ UES & Bk

A . TFRIET) | RoREERE
7 7 R " ! PR
faf EE[KN] [kN] R JI[kN]
420
ST 210 2x15 153.6 273>25
LL-ACSR 560 (210x2)
4 WK 900 276.0
i 98 300 1 3x13 3.26>2.5
(300x3) (69x4)
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8.8 fKERK
8.8.1 400kV XE&K

(1) #akxaxs
MafxMIfEIL, 6179 % 400 kV Bibiyana — Kaliakoir 25 AR O 256 H L 72,

% 881 7 VT T AXDOEE

Bps EARBRIRALA e
0° 3,100 mm

Wk T B B 10° 3,100 mm
30° 2,800 mm
50° 1,830 mm
10° 3,100 mm

[REIRTR |50 2,500 mm
40° 1,830 mm

(2) HUROHaZE
HIAR D S % OVE R AL TRRO L D ITRRE LT,
2
B A 0°

(3) IR
TEC 6 SDOFEERZ S D,

F 8.8-2 GREEE LA M:

7Sz Rl it FH £ T KA ML
4DL [ELAR 0—1° Suspension
4D1 [ELAR 0— 3° Heavy Suspension
4DR A7) 1 B 0- 3° Heavy Suspension
4D25 14 & 5-25° Tension
4D45 14 [ 25 -45° Tension

R 45 — 60° .
4DT60 Tension
51 B 0-30°
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T A FILLR—F

4100

8400

20900

8400

53700

32800

8.8-1 BREHIE(+3 m)

16800
3000 ‘
a ||
=
D
o
g 8
N (o)
? |
ol
8 \\
=
3500
=
S
)
o
ip]
o
S
IS
[o0]
ol

8.8-2 MESIE(+3 m)
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158900

400 4100

20900
Ef

B »

17000

2000
T

20900
8400 4100
7&: <

138000
8400

|

%

78500

58000

\# 18000
X 8.8-3 Meghna )| MTEkEE X 8.8-4 Sangu I 5K &k
(BRI 1,200 m) (BEE: 600 m)
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8.8.2 230kV XETE

(1) ks
Mok afEIL. BERR 230 kV BB EMZE L L,

% 883 Z7UT T AXDOEIE

73z %it] AR A o [
0° 2,300 mm
SR TR 10° 2,300 mm
45° 1,630 mm
0° 2,300 mm
M aREkEE 10° 2,300 mm
25° 1,630 mm

(2) HiBROMEIZRE
HIHR DS OVEERA X TRED L IR E LT,
S 2
A 0°

(3) BRESTRIR
230 kV 2 [EIFREEARELES 1T TR 4 ORI Z S I NS,

& 8.8-4 SXEER L@ ASM

7Szt O ENET IR 23 LR
2DL [ER S 0— 1° Suspension
2D1 [ER S 1-10° Suspension
2D25 14 B IR 0-25° Tension
A 25 - 60° _
2DT6 Tension
5148 0-30°
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14700

6200 230

6200

&l

43700

29000

10000

X 8.8-5 FREEKEE+0)

17100

6000 5100

6000

42100

25000

10000

X 8.8-6 MMtRELE( 0)

F 72, 230kV 4 [EIFREEREENIT TR 5 DO I D,

F 8.8-5 GREEEY L& M:

BRes fitt A 5 e KA LA
2QL [ELHR 0— 1deg. Suspension
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8.9 EmM&
8.9.1 400kV EEH

83 ML DR KRB OFERICL D &, L— bR Z@ L CEICHER L2528, )
B B (B RN I AT RE T D, BB O E FEE R BT R R D@ Y
Thb,

BEEE DI R OBRIL, Ak, FEMEGHERETO L0 FEMAe R — Y v 7 RICES
WTHRIE N D,

# 8.9-1 18 EEBEFTE (400 kV Meghnaghat — Madunaghat £ E4R)

IR JE e Ay B GIE =2
(FERH): +0)
4DL 1,234 kN 925 kN
4D1 1,344 kN 1,030 kN
4DR (Meghna JI[###7) 6,807 kN 3,812 kN
4D25 2,368 kN 1,978 kN
4D45 3,283 kN 2,849 kN
4DT60 3,942 kN 3,459 kN

# 8.9-2 HAEEMERTE (400 kV Madunaghat — Matarbari 25 E#R)

ol AR 3
GRERAD: +0)
4DL 1,673 kN 1,326 kN
4D1 1,782 kN 1,432 kN
4DR (Sangu ) [ #1r) 2,834 kN 2,196 kN
4D25 2,799 kN 2,371 kN
4D45 3,732 kN 3,253 kN
4DT60 4,404 kN 3,883 kN

8.9.2 230kV EER

8.3 FiFlH DI ARBOFRICL DL, A7 vy =7 o 230 kV EEMRITITHEERE
DA S5, SEERB OB E B EILI TROBEY Th D,

BB DR R ONE RO A RIS\ TR, 5%, SRR EIERE T LV 3
A=Y U TRERIZE SV TR SN D,
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# 8.9-3 FAEEBEME (230 kV Madunaghat — Old Madunaghat 2 E#)

BREET o "
R +0) J e A TR 5| B AnT HL
2DL 904 kN 727 kN
2D1 1,165 kN 977 kN
2D25 1,451 kN 1,241 kN
2DT6 2291 kN 2,041 kN

* 8.9-4 TEEEBMEQR30 KV LILO XEH)

I8

(?ﬁii%o) J i f L GIE =3
2QL 3,972 kN 3,292 kN
2Q15 5,733 kN 4,702 kN
2Q30 7,793 kN 6,407 kN
2QT6 11,417 kN 9,694 kN

8.10 XEREMBE

8.10.1 400 kV ZER

(1) $EREHLEEE
400 KV EEROTE SN HRB LKL OCEEIT FRO@Y Th D,
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F 8.10-1 SKIEFEE K VE (400 kV Meghnaghat — Madunaghat £ E#R)

Extension Unit weight | No. of towers | Total weight
Tower type .
[m] [ton] [unit] [ton]
4DL: Suspension 0 30.9 377 11,649
(Horizontal angle: 0-1 deg.) +3 32.1 6 193
+6 34.8 3 104
+9 37.6 1 38
Sub total 387 11,984
4D1: Heavy Suspension 0 31.9 1 32
(Horizontal angle: 0-3 deg.) +3 34.0 0 0
+6 36.5 0 0
+9 40.0 0 0
Sub total 1 32
4DR: Heavy Suspension Meghna Riv. 556.3 2 1,113
(River crossing) Gomoti Riv. 67.4 2 135
Sub total 4 1,247
4D25: Tension 0 42.8 56 2,397
(Horizontal angle: 5-25 deg.) +3 44.8 1 45
+6 50.0 2 100
+9 52.7 0 0
Sub total 59 2,542
4D45: Tension 0 51.5 71 3,657
(Horizontal angle: 25-45 deg.) +3 55.4 3 166
+6 59.4 1 59
+9 63.7 0 0
Sub total 75 3,882
4DT60: Tension/Dead-end 0 61.5 35 2,153
+3 65.2 3 196
+6 69.7 0 0
+9 76.1 1 76
Sub total 39 2,424
Total 565 22,111
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# 8.10-2 S EE K OVE £(400 kV Madunaghat — Matarbari 3% E4R)

Extension Unit weight | No. of towers | Total weight
Tower type .
[m] [ton] [unit] [ton]
4DL: Suspension 0 38.3 149 5,707
(Horizontal angle: 0-1 deg.) +3 40.8 0 0
+6 44.9 1 35
+9 48.2 0 0
Sub total 150 5,742
4D1: Heavy Suspension 0 39.1 1 39
(Horizontal angle: 0-3 deg.) +3 41.4 0 0
+6 45.8 0 0
+9 48.9 0 0
Sub total 1 39
4DR: Heavy Suspension Sangu Riv. 92.8 4 371
(River crossing) 0
Sub total 4 371
4D25: Tension 0 50.2 41 2,058
(Horizontal angle: 5-25 deg.) +3 53.8 1 45
+6 59.1 1 50
+9 62.7 0 0
Sub total 43 2,153
4D45: Tension 0 60.6 30 1,818
(Horizontal angle: 25-45 deg.) +3 64.8 0 0
+6 70.9 0 0
+9 74.6 0 0
Sub total 30 1,818
4DT60: Tension/Dead-end 0 69.2 8 554
+3 74.2 1 65
+6 80.6 2 139
+9 84.7 0 0
Sub total 11 758
Total 239 10,881

() ERR - HiE R
EAR - MR R R, B - BRSO — b Ex 105 EEHE 4 J O T4 . OPGW
I 110) s TR LT,

# 8.10-3 EAR - HIEEE (400 KV Meghnaghat — Madunaghat 3£ E4#)

Conductor/Ground wire type |No. of bundles| No. of phases | No. of circuits Route length Total
[km] [km]
Low Loss ACSR (Finch equivalent) 4 3 2 214 5,393
OPGW 158 mm? - 1 214 236
ACSR Dorking 153 mm? 1 - 1 214 225

# 8.10-4 EAR - HiIBR$KE (400 kV Madunaghat — Matarbari 25 E#R)

Conductor/Ground wire type |No. of bundles| No. of phases | No. of circuits Route length Total
[km] [km]
Low Loss ACSR (Finch equivalent) 4 3 2 92 2,319
OPGW 158 mm? 1 - 1 92 102
ACSR Dorking 153 mm? 1 - 1 92 97
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3) M\ LEE
RN LR O LS BRI

WRE - MORERIE DR

A L7,

£ 8.10-5 VL K UMW LEEE S E (400 kV Meghnaghat — Madunaghat 35 E#)

Tower type Assembly | Insulator | No. of insulators| No. of strings | No. of towers | Sub total of Sub total of
type size per string [pcs] | per tower [set] [unit] strings [set] | insulators [pcs]

Suspension Double 210 kN 48 6 392 2,352 112,896

Tension Triple 300 kN 63 12 173 2,076 130,788

(Jumper support) Single 210 kN 24 6 173 1,038 24,912

Total 210 KN 137,808

300 kN 130,788

# 8.10-6 23V LR O LEEE S E (400 kV Madunaghat — Matarbari 25 E#R)

Tower type Assembly | Insulator | No. of insulators| No. of strings | No. of towers | Sub total of Sub total of
type size per string [pcs] | per tower [set] [unit] strings [set] | insulators [pcs]

Suspension Double 210 kN 52 6 155 930 48,360

Tension Triple 300 kN 63 12 84 1,008 63,504

(Jumper support) Single 210 kN 26 6 84 504 13,104

Total 210 KN 61,464

300 kN 63,504

(4) SREESFLpE
ARK7ma =7 F®O 400 kV 55 Hf Meghnaghat — Madunaghat X2 DWW TiL, SREEIEEED
H 20% DN ELHEEIAE T, 7R D MIHUERE L ABE LA, HUF KA OHVE G101 K o T B
BN & 2 1R T O EH R DM 2 5000 LI,
%72, Madunaghat — Matarbari X[HIZ DWW Tik, 2 TOEREE

SERRE IS HOHARE & ARE LT,

8.10.2 230kV EEE

(1) SEEEEREEHE

230 kV EEROIE SN HERERHE KL OERIT FROB@Y Th 5,
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# 8.10-7 SKEEEE K OE £(230 kV Madunaghat — Old Madunaghat 3£ E#R)

Extension Unit weight | No. of towers | Total weight
Tower type .

[m] [ton] [unit] [ton]
2DL: Suspension 0 28.0 8 224
(Horizontal angle: 0-1 deg.) +3 32.8 0 0
+6 38.2 0 0
+9 55.3 1 55
Sub total 9 279
2D1: Suspension 0 30.1 3 90
(Horizontal angle: 1-10 deg.) +3 35.0 0 0
+6 40.7 0 0
+9 58.8 0 0
Sub total 3 90
2D25: Tension 0 32.8 1 33
(Horizontal angle: 0-25 deg.) +3 39.0 2 78
+6 45.9 0 0
+9 65.8 0 0
Sub total 3 111
2DT6: Tension/Dead-end 0 35.6 4 142
(Horizontal angle: 25-60 deg.) +3 41.2 0 0
+6 49.4 0 0
+9 69.9 1 70
Sub total 5 212
Total 20 693

# 8.10-8 SEEB K OVEE(230 kV LILO XEM)

Extension Unit weight | No. of towers | Total weight
Tower type .

[m] [ton] [unit] [ton]
2QL: Suspension 0 75.9 8 607
(Horizontal angle: 0-1 deg.) +3 80.3 0 0
+6 84.0 0 0
+9 87.9 0 0
Sub total 8 607
2Q15: Tension 0 138.9 2 278
(Horizontal angle: 0-15 deg.) +3 147.2 0 0
+6 167.7 0 0
+9 175.9 0 0
Sub total 2 278
2Q30: Tension 0 211.4 0 0
(Horizontal angle: 0-30 deg.) +3 222.2 0 0
+6 240.9 0 0
+9 251.9 0 0
Sub total 0 0
2QT6: Tension/Dead-end 0 280.1 3 840
(Horizontal angle: 30-60 deg.) +3 291.7 0 0
+6 311.2 0 0
+9 322.9 0 0
Sub total 3 840
Total 13 1,725
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(2) FEAR - HRR AR
B - R, TR - RO — MRX1LOSOBEERS B OE T AR, OPGW
IE L1000 THEH L=,

# 8.10-9 EAR - H#REE (230 kV Madunaghat — Old Madunaghat 2% E#R)

Conductor/Ground wire type [No. of bundles| No. of phases | No. of circuits Route length Total
[km] [km]
LL-ACSR equivalent to Finch 4 3 2 8 202
OPGW 90 mm’ 1 1 8 9
AC 90 mm’ 1 1 8 9
# 8.10-10 EAR - HREE (230 kV LILO %EHR)
Conductor/Ground wire type [No. of bundles| No. of phases | No. of circuits Route length Total
[km] [km]
LL-ACSR equivalent to Finch 4 3 4 5 252
OPGW 90 mm’ 1 1 5 6
AC 90 mm’ 1 1 5 6

3) M\ LEE

RO LR OD LSBT, T - MPRSSE B R LT,

# 8.10-11 BV LEUHR W LEESE (230 kV Madunaghat — Old Madunaghat 35 E#R)

Tower type Assembly | Insulator | No. of insulators| No. of strings | No. of towers | Sub total of Sub total of
type size per string [pcs] | per tower [set] [unit] strings [set] | insulators [pcs]

Suspension Double 210 kN 30 6 12 72 2,160

Tension Double 300 kN 39 12 8 96 3,744

(Jumper support) Single 210 kN 15 6 8 48 720

Total 210 KN (Suspension & Jumper) 2,880

300 kN (Tension) 3,744

& 8.10-12 BV LRUAB LEEEHE (230 kV LILO X EAR)

Tower type Assembly | Insulator [ No. of insulators| No. of strings | No. of towers | Sub total of Sub total of
type size per string [pcs] | per tower [set] [unit] strings [set] | insulators [pcs]

Suspension Double 210 kN 30 12 8 96 2,880

Tension Double 300 kN 39 24 5 120 4,680

(Jumper support) Single 210 kN 15 12 5 60 900

Total 210 KN (Suspension & Jumper) 3,780

300 kN (Tension) 4,680

(4) BEEEEAE

K7y =7 D 230kV EEBROLEE

e

EIAREIIMUAARE L LT,
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8.10.3 FiEidm. IR, MEEE

A7z FNETHDEBROMSFIZPGCB DA LT F U A4 7 4 AEET{TOILD
e, BFEA LT T UAFT T 4 AOEELZZE L7z ETTHREHS, RTF LEROWIEEE
EHRETOIVERS D, SO B ROEIIAT v Y 27 hOFEMRGHEE CIESh
L0, MESNDEEZ2MBIXTROBY TH D,

(a) PRSFHIER
FEVEERES | A M BUS H O High A » 8 L OVR L B AR - HfR - 28R R - B
L KO L4 B o T fh 2
(b) LEZHIEERE
I UBUREERE . fiE THE BeibR, Mefdpiat, R mEEds . & - SR EE S
A7z OTEHG, TEROREEESRH & U TEERBEMRE DR 5%% 5
ANTE,
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