[ ]
Indo-German
Energy Forum

Required Training for Flexible
Operation of Coal Fired Power
Plants in India

— oA
AT =y
A, i
| LA - A v
.o
Partner : Supported by
KW S CP' EEEEEEEEEEEEEEE % Federal Ministry
7 MINISTRY OF NEW &% for Economic Affairs

sssssss =2 AND RENEWABLE ENERGY and Energy

NNNNNNNNNNNNNN



mprint . ikt

|
lcommissioned by ' [
[Excellence Enhancement Centre for Indian Power Sectoy (EEC) I
West Block - 2, First Floor’
leg No.'’s, Sector 1, R.K. Puram |
INew Delhfi 110066, India | ||
Email: mflo @eecpowarmdla com |
Webite: www.eecpowerindia.com
Tel.: +9111 26164297 - 95 | '

ic/o Deutfische Gesellschaft fiir Internationale Zusammengarbeit (GIZ) GmbH |
[,1\?t Floor, B-5/2, Safdarjung Enclave
ew Del l1 110 029, India
Email: ihnfo@energyforum.in | | !
Webite: www.energyforum.in | IR |
'Tel.: +91| 1|1 4949 5353 | o
Project Lead | I
|O.P. Malﬁn, Tobias Winter

|
tndo-Gérman Energy Forum Support Office | i1l
|
|

Report by | I |
KRAFTWERKSSCHULE E.V. | T |
Dellbachtal 199

—4525+ Essen Germany | il |
Website} Wwww. kraftwerksschule.de | || |

'Con tactl | : | [ |
Dr.-Ing/Dariush Hourfar, KWS Essen |
Dipl.-Ing; Hans-Werner Otte, KWS Essen |
| I |

lVersmn | I-J:ssen 09 June 2017; Rev. 1.2

All nghtslreserved Any use is subject to consent by Indo German Energy Forum Support Office (IGEF- |SOJ All

content hlas been prepared with the greatest possible care and is provided in good faith. No guarantee regarding |

— — — fheeurrgncyyaceuraey and eompleteness of the-infermatien isprevided. IGEF-SO-aceeptsneHability for-| — + — — -
Idamage'l.;. of a tangible or intangible nature caused directly or indirectly by the use of or failure to use the
information provided, unless it can be proven to have acted with intent or gross negligence. | |

—=IT =N S =T Taw o Rl TR v T

a 0 i L
| [ ] | T



s e nei r'LRex:onendations,nexLSteps and way forward __

| Il |
|

Table of Contents

?List of Fi:%lures
1. Prefﬁe

I2. ConcFPt and methods of training |
2.1 Operating personnel qualification requirements

| 22 |l Assessment of participants |

| 23 || Groups of training participants and general training objectives

2.§ 1 Management personnel

2. 12 Operating staff |

| 2813 Technical staff |

1 2.34 Operations and grid coordinators anq Maintenance Coordinators
2.4 The four components of implementation measures

! 2.1l Training l

| 2.4)2 Follow-up |

2.|4]3 Qualification and Competence Develcfpment Programs

244 Lessons learnt for the future

| 25 |l Training and instruction methodology |

| 2.py1 Faculty training for Indian Trainers
26 Training objectives recommended for this project

27 1 Training materials - handouts !

| 2.8 || Proposalfor the categorization of Indian pdwer plants into four service groups

| 2.9 I Learning tests |

B. Qualitb management system and methodology |

| 3.1 || Conductingand Controlling |
3.2 Quality Cycle
| 3.5.'1 PDCA |
| 33 || Three Stage approach |
| 3.?11 Project Controlling (Stage 1)
332 Personnel Development Controlling (Stage 2)
! 3bl3 Conduction and performance Controlling (Stage 3)
|4. Train|i|1|g Modules |
|41 11 Preparation Modules |
| 4. Boiler Design and Firing System [
412 Design and Operation
l 4.Ll ]3 Steam Turbine System !
| 4hl4 Electrical Systems |
| 4145 Renewable Energy Systems and feed ;in behavior
4.1.6 - Electricity Market and Generation Cost
I 42 I Fexibility Modules ' |
| 4.2 Boiler Operation !
[ 4.;12 One Mill Operation l _
423 Electrical operations under extraordinary load and outage conditions
l abla Maintenance Procedures and Strategies
| 43 || Simulator Modules |
| 44 X Competency Modules
' 441 Maintenance Procedures and Strategies
I 442 Grid Coordination |
= = |— —443 — — Trainthe Trainer — — — — — — — — — — — — — — — — —
444 Instruct the Trainer

| Il |
| Il |



_
_
—— |
[ | Vol
. SRWE T 000 - [ T T e T e SRS AT S N
[ | | ]
| | i
| | [ 1
_ _ [
_ _ |
| _ |
_ | il
_ | I i
_ _ )i
_ _ |
_ * ||
N R
S S TR G L e T T i it bt e b Sl §
_r _ b=
_u | [
_ _ | ]
_g _ [
o g | |
iR o
(=] [<9)
f £ ¥ _ |
_O 3 F | | |
| mmm _ ||
t 2 J m
_.S mmm\ _ [
| . A e e e e e e = e = == i = e = e e e e
or ||
| |
_
|
_

i
[
|
|
|
R 1I
1
|
Figure 1
[Flgurez
Figure 3



