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Digital Web Based Generation
Scheduling for Stability Improvement
& Merit Order Dispatch

Load Dispatch Circle
National Load Dispatch Center
(NLDC), PGCB



A strategic planning of when and how to use
different power generation sources to meet
electricity demand effectively, considering
factors like cost, reliability, and security.



Transformational Change

vensl —
Schedulin




Manual Forecast Collection from Prepared Schedule Sent to Power

DISCOMs via e-mail/Mobile Plants via e-mail
Historical Load Data Retrieved Prepared Schedule Sent to NLDC
from NLDC Database Control Room via e-mail

ﬂ |

Manual Schedule Preparation by

NLDC Demand Forecast Energy Management
Division(EMD)
Power Plant Availability Manual Entry of Plant Availability

Collection using Telephone in Microsoft Excel



* A Complete Manual Process

e Daily 24-Hour Schedule Prepared with only 2 Hours
of Day and Evening Peak Hour Plant Availability

* No Intra-day (Real-Time) Scheduling
* No Fuel Availability Information Available

e System Operators Struggle to Focus on Real-Time
Operational Activities due to being Occupied with
Manual Scheduling Tasks

* A Burden on Power Quality



The Solution

Effective Day-ahead and Intra-day Hourly Schedule
Prepared Using Newly Developed Generation
Scheduling Tool and following Merit Order

l

Power Plants Obtaining Demand Schedule on
Day Ahead and Real-Time Basis



* Automation of Merit Order Dispatch
e Stability Improvement

* Optimized Power Plant Utilization

* Time Management Enhancements

* Reliable Power Transmission

e Quality Power Transmission (Reduced Frequency
Range)

e Streamlined Power System Operation



* Programing: Python

* Web Framework: Django

* Web Design: HTML, CSS, Javascript
* Database Server: MySQL

* Web Server: NGINX

* Application Server: Gunicorn

* Physical Server: DELL & HP

e Operating System: Oracle Linux



TCV Calculation (Daily)

Before After Saved
(\ELE) (Man-Hr) (Man-Hr)

Time 17 hours & 30 mins 3 hours & 45 mins 13 hours & 45 mins

Cost 120 cr. 119 cr. And 57 lac 43 |lac

 Cost Calculation Formula (considering a 0.05Hz
frequency reduction) :

* 0.05 X frequency bias X 1000(kWhr) X 24(hr) X
average fuel cost

* =0.05 X 450 X 1000 X 24 X 8
* =43,20000/- (daily)

Daily Report Frequency Curve



Fre 22.04.2024_20240423_0001.pdf
Daily_Report-25-04-24.xlsm

System Components

]

Database(Grid) C] Web Server

WWW.0is.pgcb.gov.bd

Database(Gen) _;@ Data Analysis

Generahon Transmlssmn DlstrlbuhonUtlllhes



Demand-Generation-Load Shed

Power Grid Company of Bangladesh Limited

Operation Information System

Load Despatch Circle

Compare 20-Apr-2024 8 With 21-Apr-2024 8

DemGenLs on Apr 20, 2024 (Saturday) and Apr 21, 2024 (Sunday)
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Fuel Wise Generation

Power Grid Company of Bangladesh Limited @

Operation Information System

Load Despatch Circle st | U U

fl

Select Date [21-Apr-2024 0

Download Download Data

Fuel Wise Generation Apr 21, 2024 (Sunday)
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Load Summary

Power Grid Company of Bangladesh Limited

Operation Information System

Load Despatch Circle

Select:|22-Apr-2024 0]|23:00 G)\

Mon 22 Apr 2024 23:00

Download Download Data

Load trend on Apr 22, 2024 (Monday) up to 23:00
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Load Summary (contd.)

Download

N Dhaka I Chattogram [ Cumilla Mymensingh I Syhet I Khulna
I Barishal I Rajshahi 0 Rangpur

Zone Wise Load Distribution (21:00)

Download

Zone Wise Load Shed (21:00)
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Merit Order for Generation Scheduling

Power Grid Company of Bangladesh Limited

Operation Information System

Load Despatch Circle

Month:

Version Merit Order January, 2024 version: 4

‘pr ‘E Search: I
Power Station / Unit Name Type Zone Fuel Type Undeclared Fuel Cost VOM Cost Marginal Cost
Bibiyana-Ili 400 MW CCPP Base Load Syihet Gas - 265 003 268
Bibiyana South 400 MW Base Load Sylhat Gas - 266 003 268
NVWN Ltd. India Phase-1 Base Load Khulna Impart = 275 000 275
Sylhet 225 MW CCPP Base Load Sylhet Gas - 279 005 284
Sirajganj 400 MW CC2P Unit-4 Base Load Rajshahi Gas - 202 006 258
Haripur 412 MW CEP2 Base Load Dhaka Gas = 2.88 013 301
Ashuganj 450 MW CCPP(Narth) Base Load Cumilla Gas - 279 022 301
Bibiana-1l 341 MW CCPP (Summit) Base Load Sylhet Gas = 3.09 002 I
Bherarmara 410 MW CCPP Base Load Khulna Gas E 285 018 313
Bhola Mutan Biddut ED LTD Base Load Barishal Gas = ER N 004 315
Ashuganj 450 MWW CCPP(South) Base Load cumilla Gas = 3.06 02 318
Ashuganj 420 MW CCPP({East) Base Load Cumilla Gas - 237 022 319
Siddhirganj 335 MW CCPP Base Load Dhaka a5 = 205 015 320

RPCL 210MW CCPP Base Load Mymensingh Gas = an 0.10 321



NLDC Forecas

v oy . i N
SN e 2T Power Grid Company of Bangladesh Limited @;

Operation Information System

Load Despatch Circle

NLDC Forecast for April 26, 2024 (Friday)

Hour Utility Forecast Yesterday Actual Demand Similar Day Demand Tomerrow Forecast (V-1)
5-Apr204 B 20240424 10-Apr-2024 O Copy Columa: 2 v |

0000 16983 16130 14350 16933 | — |

01:00 16353 15700 14150 16333

C2:00 15867 15350 13800 15857 1

03:00 15824 15200 13600 Tabik —

04:00 15673 14350 13250 15673

0300 15264 14450 13100 13204

] 14792 14000 12400 14792

07:e0 713 13330 12100 14713

0&0 14356 13600 11900 14956

0000 15410 14000 11756 13410

1000 15819 14400 11780 13810

11:00 16095 14300 12100 16095

1200 10357 13000 12420 16357

1200 16654 15200 13270 16634

1400 16780 15260 12830 16730

1500 16379 15500 13090 16879

1600 16862 15300 12970 16862

1700 16792 132060 12750 16792

1800 17024 14330 12300 17024

1830 17343 17343

1800 17635 10420 13950 17633

18:30 17726 16500 14180 17726

20:00 17735 16600 14260 17735

21:00 17628 16774 14520 17628

2200 17551 16600 14600 17351

2300 17525 16250 14800 17525

Flot Demand Trend m ® percent O Fired ‘:



NLDC Forecast

Power Grid Company of Bangladesh Limited @

Operation Information System = -
Load Despatch Circle / “ !Emu

Compare‘B-Apr-EOZﬂt D} With ‘24-Apr-2024 m

DemGenLs on Apr 23, 2024 (Tuesday) and Apr 24, 2024 (Wednesday)
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Plant Availability Declaration

Adani Power Jharkhanda Ltd
Operation Information System
Powered by: Mational Load Dispatch Center(MLDC), PGCE

—_opy First Ceil: L) l MVar l Up Reserve . l Comment l Furll Lioad

[ a3y .

TAGE 0D A5.00 10000 100.00 Coal Miona

TAGE 0 400,00 100.00 100.00 Coal Mons
1AGE. 00 400,00 100.00 100.00 Coal Maons
0 D 400,00 100,00 100,00 Coal Haons
TATE00 400,00 100.00 100.00 Coal Maons
TATHE DD A0 100.00 100.00 Coal Maons
1AGE.00 A00.00 100.00 100.00 Coal Maons
1AGE. DD A00.00 100.00 100.00 Coal Maons
1AGE00 A0030 100.00 100.00 Coal Maons
145500 A00:00 100.00 100.00 Coal Maons
145500 400000 100,00 100.00 Coal Maons
TAGE0D 400.00 100.00 100,00 Coal Mons
TG D 400,00 100.00 100.00 Coal Mons
TADE 0D 400,00 100.00 100.00 Coal Mons
1A%6. 00 406,00 100.00 100.00 Coal Maons
TATE D0 400,00 100.00 100.00 Coal Maons
TATHE D0 A0 100.00 100.00 Coal Maons
AT 00 A O 100.00 100.00 Coal Mans
145600 A00.00 100.00 100.00 Coal Maons
1AGE0D A000 100.00 100.00 Coal Maons
TAGE DD A0030 100.00 100.00 Coal Maons
149500 A00:00 100.00 100.00 Coal Mans
TAGE0D 400,00 100.00 100,00 Coal Mons
1ATE.00 400.00 100.00 100.00 Coal Mons
1A 0D 403000 100,00 100.00 Coal Maons
1A%E 00 400,00 100.00 100.00 Coal Maons

® Percent ) Fixed |‘.'-.'}| | MY MVWar Up Reserve Down Reserve



Fuel Availability Declaration (Coal)

Adani Power Jharkhanda Ltd

Operation Information System
Powered by: Mational Load Dispatch Center(MLDC), PGCE

Fuel Reguired (MT) Per BAWHr Generation: |'I.-II | Update
Fuel Stock Fuel Order
Date Quantity (MT) Update Time Action Delivery Date Order 1D Cuantity (MT) Status Adction
2024-04-18 MDD EP Z024-02-05 adnailld 3e000.00 due E
2024-04-19 MNSD @ 2024 -02-15 Adani102 FE000.00 due E
2024-04-20 MDD E} 2024-068-20 adnailis A300.00 due EI?
2024-04-21 MNSD @
Fuel Order Add Mew <4
2024-04-22 MDD E}
COirder id Delivery date*
2024-04-23 MSD
. E i dd ey i |
2024-04-24 12345.00 2024-04-24 11:54 74 Maximum 20 characters
Quantity™ Status*
Fuel stock at 0800 Ak Due e
Date: Cuantity (MTh "
otosas o0 |

= submit




Fuel Availability Declaration (Gas)

Haripur 412 MW CCPP

Operation Information System
Powered by: National Load Dispatch Center(NLDC), PGCB

From 2024-04-26 To 2024-04-27 From:|04/26/2024 0| To:[o4/27/2024 B

o [

2024-04-27 00:00 100.000 100.000 100.000 100.000 None None =
2024-04-27 01:00 100.000 100.000 100.000 100.000 None None
2024-04-27 02:00 100.000 100.000 100.000 100.000 None None
2024-04-27 03:00 100.000 100.000 100.000 100.000 None None
2024-04-27 04:00 100.000 100.000 100.000 100.000 None None
2024-04-27 05:00 100.000 100.000 100.000 100.000 None None
2024-04-27 06:00 100.000 100.000 100.000 100.000 None None
2024-04-27 G7:00 100.000 100.000 100.000 100.000 None None
2024-04-27 08:00 100.000 100.000 100.000 100.000 None None
2024-04-27 02:00 100.000 100.000 100.000 100.000 None None
2024-04-27 10:00 100.000 100.000 100.000 100.000 None None i

_2024-04-27 11:00 100.000 J 100.000 | 100.000 100.000 | None | None ¥



* Capacity Development/Training
* Change Adaptation

* Data Integrity Management

* Cyber Security Enhancement

* Resource Constraints



Integration
with meter
data
monitoring
system

Future Roadmap

Reducing
Scheduling

Integration

Introducing with Artificial

Deviation
Settlement
Mechanism

Interval from 1
hour to 15
minutes

Intelligence(Al)
for scenario
prediction




Team Members







