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EXECUTIVE SUMMARY

The power sector in Bangladesh is going through numerous problems characterized by lack of
supply capacity, frequent power cuts, unacceptable quality of supply, and poor financial and
operational performance of the sector entities We did our internship at Ashuganj Power Station
Company Ltd (APSCL) located at 90 km North-East of Dhaka on the left bank of the river
Meghna from 26th of December to 11th of January and this internship report is the result of
those 15 days attachment with the APSCL. During our internship period we gathered practical
experiences over the topics related power generation switchgear protection and power
distribution which we have learned inside the class room or from books. In this report we have
focused on the processes which are used in APSCL. For power generation, steam and gas turbine
power plants are used in APSCL. So we observed the process of power generation by steam and
gas turbine power plant. During our internship period unit 1 and 4 of steam turbine power plant
were under overhauling situation. So we had the opportunity to observe the inside part of the
generator (rotor and stator) and turbine chamber which helped us to collect more knowledge
about these topics.

Protection and controlling of the equipments of the power station is a very important and

complicated task. With the help of the plant engineers we observed the control room and

protective equipments such as: relays (digital and electrical), circuit breakers etc very closely and
understood the functions and controlling system of those equipments. Substation is an important
part of a power station to distribute power and protection purpose. We acquired knowledge about
various types of transformers, bus-bars, circuit breakers (SF6 and Oil), lightning arresters, CT,
PT and other equipments of the substation which were clearly taught and shown by the senior
engineers of the substation of APSCL. There we saw how the generated power is transformed by
transformer and distributed. We observed the protection schemes taken to protect transmission
lines and related equipment. Through our internship we have came to know how a power station
runs. On the completion of our internship we can relate theoretical knowledge with practical

experience.
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DAILY ACTIVITY REPORTS

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industriai Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and sh?u}d
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

[ Naime of tile company: l /4 PSCL. i _l
Name of the student: aiie 3 S 5
— /LL[\.UI\ 74/&@’%

: 200%-2-%0-048
Date: 26 12, 204 4
Start time/Tnd time .00 om —}o ‘f <00P- -
Location: Mechasieodd LG/ZJRMN‘!‘ e R e
Memntor: A@L‘nb /(Umﬂ" _5@0'([(0\1 /D&M;JWQGLA

General Instructions: : ; )

a Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic SUpervisor. : N

b. The daily repert should be a brief narration of the activities during thg mterqshlp period in the
eves of the intern and should be completed and suhmitted by every ntern irrespective of the
number of partners sthe might have for the prescntation and final repuit wiiting purpose. 2

¢ The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particuiar day. - )

d In case of any confusion, interns are strongly recommended to consult their respecuve
academic Supervisors. :
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Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
The obpeetive. of Hdoyls odlivifier wore to kmoo cbod the
hirforef» curtent sifustan Gl ﬁnlww. P[QYVJ af— Asfluﬁe‘nj P e
co L (APseD) . ble alse  \eisided ~“He. powen stetion. an am
‘ fmlrwcﬂuc/@")’ lessen . ‘ :

. g ) i e -y e s et I Ny g YNGR the
7 11T ne day s acuvities alCofuig W0 Wl order of ¢ii=ciives LSRG Tn L. Menlon t

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

APselL  ean erteblishd i 1976 ord  curreddly, it Ar 9 wnife
m ol ¢ of Fhom e qun by sham FJurbire s 2 of Shem by
| g dwbine ond 1 combined ayele. Unit 1 and 2 aree of-
copocity GIMW eoch , while wnif 3,4 ond 5 ome P T
“Those  units are all tum by sleom. Hwrbine. . The 35”"4“"79;"4
uribs T2 owd G172 Ao G&\/Qomé"of L3Mly esdh- The Compirol

etele kas capoeity of samuo. apscl. Plawe domake oo 25y it
ond o 45 oM wnit in The fudeoe A

» 3. Relate your practical activity with the theorctical knowledge you gained in the respeciive
academic course.

Owe wisit Jo The pewes PZ‘WL omd  The  brief nfraducfoy,

| e cimilore fo Fhe Fosralieal knecledge e gpl rom.
Biss5E the Powert reeloted cowrges . -

} :
— @pﬁ\vw\l W) Rt

i jth da i '5f academi isor with date
: Signature of the mentor with date Signature of acadermic supervisor wi
} Name: flofinta KumGe Chkpe Name: /.LOOH‘??/"W?/ZD AR Viraal
: Designation: Dfm MM) ~ Designation: [ EeTdRER

Contact Phone #: o(’,b{\—({l{c[éﬁh :

Department of Electrical and Electronic Engineering, East West University 14



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

attached to the final internship report.

Name of the company: APSCL

D:

Narae of the student: A u\f\j/;\ A’frco’ﬁ.

2008-2-20-043

[ Date:

29.12: 201 |

Start time/End time g.00 oom To 4P

Location: Cﬂmmrwuﬂo‘ﬁ o Zieh Grean Freateclion mu_)dyjh

ﬂcnto-:: Mo /’\”‘mw. Kamih rcea zzamant (;Qmﬁ éﬁ"‘mﬁ .

a.

b.

Department of Electrical and Electronic Engineering, East West University

General Instructions:

It is the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor. ; S

The daily report should be a brief narration of the activities during the mten}shlp per_xod in the
eyes of the intern and should be completed and submitted by every ntern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose. -
The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the iniern Das learned on & particular day. ] f
In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. '

15



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

' Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. List multiple objectives)
The obgechiua  of the doy uoon:
" ; dirffeont p
D) Gwtudion , pPranaple omd ma”ﬂ“emncs'z rfg
ot Gurerator [AC De, soliert Pele, non-goldond Pe!e]

(Ltj Oven. curent Ftul-edlpn y o\r@ﬁ cuwtend  Gaith wndep uuél,-(e\% .

R i 35 3 3 54 S e = 1 1
Z. List the day’s aciivities according to tho order of objectives Ested m L Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

Y aewhwetion of m ﬁemrﬁz Afon—sah'mﬁ pole it
w&; fov;mgékﬂ;mzp& of Ao £ Do Gurerob's erfedors ool
otoe -

et a0 g

3. Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

/ﬂ\e. ~\-DF/\\@J) d,(sé\:k%t?_og :\’T\ ")‘t\;f) S*Q{'\\D'Y\ Lilon 1"]&2 R&@Q\M |

Wmﬁ}rv-lﬂj u’? oS )[Qk a,o_om R cotedlion omd  Clechucsd
MO\IJUY\L —9  (Oowtses :

“J%?ﬁ‘?in %ﬁ:-l-)?/

A | | : - i ith date
Signature of the mentor with date Signature of academic superyisor wi
= o oo Neme: VIpHAIIIAD THEDE ffzam
1 i mal : : e »
Designation: M§§§'§r Engr. (Generalon. ' Designation: Z,g@ e
Contact Phone #: ashugan] Power Statior 16 0
Ashuganj, B-Baixrih

Department of Electrical and Electronic Engineering, East West University 16



Undergraduate Internship

) Predeeling F ek
o) unit Brooken Ffruppect
9 Uit Auxiliony  Ryven sepply
O beifedion  prooker Treppecl

d) 51’eam Q,LF/D% é«Lch Djff \/m,/ ve (T)E][ :

Department of Electrical and Electronic Engineering, East West University
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Undergraduate Internship

Department of Electrical and Electronic Engineering
Fast West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of ti:\e company: ApPse L A ‘ ‘
Name of the student: e A g’\mﬁ T

i R00%-2 -0~ 048

Date: 81.49.- 2041

Start time/End time a-m o 4 P.m

Location: (reme Ao, Syifeh ﬁea/z 4 Frole &éﬂ’\ PDJ_L_U__MT\
I:ffentor, 7 Ma}omw : ’@mnu *me_a’n /S‘Qr\ln_dn if\%",m}“
General Instructions:

a Itis the inter’s duty to make sure that all histher daily activity reports are appropriately signed
by both the mentor and the academic supervisor. ) S W

b. The daily report should be a brief narration of the activities during the mten?shxp pex?od in the
eyss of the intern and should be completed and submitted by every wntern irrespective of the
number of partners s/he might bave for the presentation and final reppﬁ writing pupose.

c. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intern has learned on a particular day. . ! 3

d. In case of any confusion, interns are strongly recommended to consuit their respective
academic supervisors. g

Department of Electrical and Electronic Engineering, East West University 18



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple cbjectives)
The obje&im CFF—H\L dg:j won  differont ’!‘/P(’/} u{ ff)rco,le@l‘wn(,%

Genarekoo inelides: "Gy rdeo fraguey

J)Omfz '\/@/-/aﬁe_ ]D/za{eefum :
i) Neﬁéﬁi e Phase geguone v) Momimum napedomee
wl) Loss of exeifalin

i) Reverse fyver

£ hizctives Hamd in 1 Mention the

2 List fhe day’s aciivihies accerding ¢ the order of vu;
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

Overt Nolage. Frolealim® Whon esltege s abave raled Leildege
15 Js  Fhumdeieg /-g,udiafy\,,

#xu‘w fﬁwU oceuen, wihich oo@en dee

podt pedundon 0w lme ~](a,u,&é’
_ pegdive. Phase Seguences  foe soma s e, vaitl ba
+ s W;l_tmbafaﬂ@ asnditisn, e il be
—we  Phose  soguesse. ard  Afort Iresund  facdd Fhoe 1))

e 2erce c,,e«@bu/n@,z

3. Relate your practical activity with the theoreticai kuowledge you gained in the respective

academic course. \ )le k
wons - hoalied 4N qowise SN M §

/th "‘DF’{E*
Rdlay (FEE 4‘@

Prostective

. [
25121 . 2‘/ g I

. Signature of the mentor with date Signature ;}fO acade;i;}? ;ugerV§;r/< “I}g d/aﬁt;
Name: o Name: ot A AL
Designation:  Serjor o amruzzama. Designation: (/ pe 7ok 62—

Senior Engr. (Generator
‘ Contact Phoné##9an Power Station Co Lt)d,
| Ashuganj, B-Baria-3402

Department of Electrical and Electronic Engineering, East West University 19



Undergraduate Internship
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Department of Electrical and Electronic Engineering, East West University

Undergraduate Internship

Department of Electrical and Electronic Engineering,
Fast West University
‘EEE 499
Indnstrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. '

Name of the company:

= e APSC) i Ty
a the st ¢
T esiin Y ma.\i Con C/howéhv ‘(‘74,_“_
1D:
o Q2008 2 -R6-0HD o
Diociie g i
4 2Q9,\R. 201 : o

Start time/End time .
e | RieDam o AL OO
Location:

Lo O Pem_HQm__Sle_nghm‘nLﬁ~,M__,W.,.__,...K._-.___, g
Mentor: g 5
L,W,-W..,.w eeian ,‘&amf.-iigéiaegm_g@,\:{\_@ﬁ}g%fx .,.D_@@QQ& x?a:cx)

General Instructions: :

2 Itis the intern’s duty to make sure that all kis/her daily activity reporis are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report shouid be a brief narration of fae activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of pattners s/he might have for the presentation and final repori wiiiing puipose

¢. The report should not be a compilation of lectures notes taken during the internship, rather it

should depict what the intern has learned on a particular day.
In case of any confusion, interns arc strongly recommended  to consult their respective
acadernic supervisors. .

=
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

 Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives) o d visib
Mo objec,\:'\ve “e boday'es veam ‘\“3 was Yo lecwen AT
te opevation and  Yre contvol syerem.

Z; List the day’s activities accoiding to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

Tored mo. 5@ anits 1w APSCL % 9
~3 &rearmn Yurbime 1G5
3 Gas  Yurloime L 2
-~ 1C g/ng’\me CZLG aqee e/n%i'v@‘_ 1

Diviimerell2ed  paedex &\(e;‘re,mt Reww wodter ———> Deminevaliged
. FreakmenY woadresy’

Condenser System |, Demimere\ized ooder T Condense¥
. ) 1 ; Aveckomen

3. Relate your practical activity with the theoretical knowledge you gained in the respective Ce.r-0 )
academic course.

we wexe *uu%h\: cboul  bruse  opice v Yhe

Powex 2\ lon  couxse

SSTU ‘
Signature of the méutor with date Signature of academic supervis with date
Name: Name: £ 12V) e
Designation: _ Designation: p [

“ Contact Phone #: ;

Department of Electrical and Electronic Engineering, East West University 22



Undergraduate Internship
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Undergraduate Internship

Department of Electrical and Electronic Engineering
FEast West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Nawme of the company: » ACSCL
Name of the student: Nomayea  Cho wdhoey
I 2600 - 9 -B0- 08 - I
PRI AT L W — —
Start tine/End time R 00 axn &~ AL OO0 pmM '
Location: S - - ]
- ocation Ooexayion L e,p_cxv\;rn@ ol S ——
Mentor: ’

Anwaor  Yoss als ( Masnages Opofw\n‘m\) R

General Instructions: ; i

a. Itisthe intern’s duty to make sure that all his/her daily activity repoits are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.

Department of Electrical and Electronic Engineering, East West University 24



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

" Address the following points briefly (Use additional page if necessa ry)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
e D\DEGC¥?V€- °€ today ac‘r?kaY Wwees Yo wsth Yhe
Conlwol Reown Jf Omvt-9 .

2. List the day’s activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

Uhﬂ’ﬁ Go'r\\ho'\. Room ‘\96 gu\'\ Ccmpu-\é‘(‘ O‘DQPCAGA .
e 5\{5\9,:1\ s Pos oPervcx\ed whieh e o Linusc
b e d ('J\’DE,Y’a;\\Jn& ss\,e% e ‘
HWe have o\oaevveé e Qouow?ma bx’rs‘re,ms i

DWates & Steamn Cycle Unit #6
7) Super Nealers

3) Buenew Oveewew

4) Boiler & Flue gus Syaetem

%) Feedwaker System % Dotler Feed Pump A Cet.o.)
3. Relate your practical activity with the theoreticai knowledge you gained in the respective
academic course.

We sbadied Yhe above \j;‘vfcs:; Vo dhe Power Sialiowm

Coun¥’5¢€

B
i o

Signature of the ‘mentor with date A Signature qf acagleWr with date
Name: MY Qq,( ol Name: Ri2V1
Designation: Designation: ) |

Contact Phone #: Ryl m\ 67/7-—-

Department of Electrical and Electronic Engineering, East West University 25



Undergraduate Internship
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Department of Electrical and Electronic Engineering, East West University
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company:

AeacL
Name of the student: Honeyre Chow é;\ﬂvr'\ll
- 200% - 2-80-025 ~ =
[Date:

0OA.04. 8OAL
.00 cen ~—~_ AL CO PO

Start tirae/End time

Location:

r 3, A
{ identor:

O\r’_)e(’m\‘\"olﬂ_ Dp]oa\c Lmeok
Anwer  Yossaimn (MD@(\QG&QY\ Opera&{gxx;_ﬂ

General Instructions: .

a Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic SUpervisor.

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of fhe intern and should be completed and submitted by every intern imespective of the
number of partners s/he might have for the presentation and final report writing purpcse. _

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what thy intern has iearned on a particular day. ]

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. ‘

Department of Electrical and Electronic Engineering, East West University 27



Undergraduate Internship

" Department of Electrical and Electronic Engineering
i East West University

 Address the following points brieﬂy (Use additional page if necessary)
1 ‘ What was the objective of the day’s activities? (If applicable. list multiple objectives)
The ohfective 6? boday's celivikies weee Yo \earn abouk
he, Nedwork Condvol Renm

2. List the day’s aciivities accoiding i the order ¢f olbjectives listed in 1, Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

:«‘f;\’Z \eowned aloout 6wi‘#<h1w\a, buebcu( cnd Tngheument

I
\,mng,g overs . e

’m@z Lypes 6{? materials ave used for Yhne
im & 3

Vi‘i\u:"%ﬁ\\l)m cove etee) ond e\ oo Yuoe . Ghevre are
/\H'w‘ee vpe® 0& bus baxs (sed v APSCL T B2V, 220 'V omd

122 LY . Aluminium fabe vesear & . used o BBRY ..

bus - \OO(Y‘:

The -busbo\v Cons\'ruc,\ﬁ‘oﬂ conn oe ca\-e av\”zed as
53"?\6 Buebav, &ingle Busbar oin éeclﬂoona\\'?,a\?f’c)ﬂ
an

Dupe\lcale Busbor - An APSCL, Puplicate Gusbar
8. Relate your practical activity with the theoretical knowiedge you gained in the respective Coto)
academic course.

Ne  Were Mma\n\; about ‘hese Yopice M Elechwtcal

Mudrime - T amd “Powex” SYoMorn coUTGES .

f}x e ‘ i
Signature of the' mentor with date Signature of academic supervisoy with date
[ A'C‘,\,,AJL

Name: Name: | Z\
Designation: Designation:
Contact Phone #: :

Department of Electrical and Electronic Engineering, East West University 28



Undergraduate Internship
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Undergraduate Internship

Department of Electrical and Electronic Engineering
Fast West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. ‘

Name of the company: | poscy

Name of the student: Pomespeos Q\qgw&hor‘ N

ID: : QOG- &+ BO-03D

Date: 09.04 . 2014 .
Start time/End time ’ B B 0Camer 400 pM (-/ honb- W)
Tocation. R ogheo\ (28C)

Mentor.
AYICLION ( NHikaah Qonjrm'\ Qnﬁ (‘\J\omnca\er’ q ZC‘)W—*--——»

General Instructions: . ;

a. Tt is the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the acaderic Supervisor.

b. The daily report should be a brief parration of the activities during the internship period in the
eyes of the intern and should be comp'eted and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has leamed cii & particular day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. :

Department of Electrical and Electronic Engineering, East West University 30



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)

The_chieskive £ today's  acMivibies wewe Yo lear? aleul-
o viey
A“ﬁ:he,& sream %e,he\”m\'fo"n and  comtxol ,,f, Yhe System

and e \:raqcnona g“mu\k% fn the 6\{®¥€/ﬁ’1 £

—

2. List e day’s activities according to the srder of oljzctives tisted in 1. Mention the

specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.

We observed e followin eqp\’gmen\:% el i steam
%e)ﬂevaWow\ ond control 5(3 e 6\{'.5\'6‘1'\ :
D Waske Dvam velve
2) Conkrol walve (supply| Ppressuse 1- 4 bwﬁ
3) fb'incm\r eontsol
&) level lswiich
5) TemPaPm*wfe; vealve _
A heaodex
f{% Vo rkh ‘Z‘leo\r Coﬂ“\'r'o\ valve
2D Condensey Vi AR e We.

Ce.t.0)
3 Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

\/\)f’/ Wewve \:qua\\k a\oou\; Yrese e,z:vu\’Pme,f\\fEa Ve ¥eA
ko dosy 24 Yhe Porer Stallem  course .

/ 1

( Qaarsrr Pdsrv-
‘p7-o0l- 20/ 2 L

Signature of the mentor with date Signature of academic su ervisoy with date

Name: B; Kash Kamga% Kof - Name: [\ Z/Vi ﬂ[i,wc

Designation: [V)dn % (7 4() ~ Designation: [ZL_
Contact Phone #: ¢ [—:H 9. 8??’} W ‘

Department of Electrical and Electronic Engineering, East West University 31



Undergraduate Internship
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Undergraduate Internship

Department of Electrical and Electronic Engineering
"~ East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. '

Name of the company: | APSCL |

— e

ety sobeh Vs Bama ’ﬂu’“‘;ﬂ&
v 200 &5 S0 ~06 T

Date: 020V 9612 :
Start time/End time ZLE0 M — 1,00 £ (/ /ﬂ"/l M
:Lfcaition: K’?Wﬁm 2 Contveal CT 8*62
Menter: \ (B:MS[\ Romjomry RoY (,{)\g\mzpnq T_@‘@
T

s Hecm erdodim

General Iasiructions: <

a Ttis the intern’s duty to make sure that ail his/her daily activity reports are appropriately signed
by both the mentor and the academic Supervisor. L

b. The daily report should be a brief narration of the activities during the internship per}od in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and finai report writing purpos? -

c. The report should not be a compilaticn of lectures notes taken during the internship, rather it
should depict what the intern has leamed oni a particular day. _ ]

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

" Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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contead voom(omit-1) amd o Ha  systemy s opervated

Lorrn e condend @ woom™

/

ticsad in 1. Mention the

2 List the day's aciiviies acooiding ¢ the order of chjectives listed i 1, Mentio
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. ay
NG ppsenved »L»\(-QQ\\OQ‘\.(\?X/« conipmrents T dhe oalt -4

stke 3 - .

D SonChHony 12X : :

D Mr POW Pransmittens (ramgi o~ & dmpary)

3 Pressvre aorkch Cb\*{‘\aﬂ’ﬁ) ’
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2) Hve  ateam Clowo Tromsmitheoye - (0P
@j Foed ooty Flow  Tromsmithon -

) Photo ~eceive ™

=) Toyrutor -

3 Relate your practical activity with the theoretical Xnowledge you gained in the respective

academic course.

5 N }7‘ e
AN - W e -’rauah{' aboul Shese consipments NUSES

tdayg in -he Powory Stodion Cowrcsd -

W/— 2+

Signature of the meator with date kl
Name: [2}/(456 /{5(7)254'}) o/y,

Designation: A (T
Contact Pbme@?jﬂ Pare C i )

0171288 7549

Signature of academic supervisor wit date
Name:
Designation:

Department of Electrical and Electronic Engineering, East West University 34



Undergraduate Internship
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Keport should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. )

lT\Iame of the company: nPsc
Name of the student: 4ubeh V35 50\.‘;“0\ n’;\g}haﬂ—@
D: " | acos-a-80-063
Datc: o4 64q., 201 2 .
Start time/End time " 8:00 G A 400P¥D _(/ btz W)
Location: Tudrsoakien & contioL (22 C) :
Mentor: S\eash P\ocng(‘&f\ Lo~ (Namager, TQ‘C) e
S 758 Frrumentatien

General Instructions: o . B

a Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic SUpervisor. g

b. The daily report should be a brief parration of the activities during the interr}sh'p per_xod in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose :

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has jearned on a particular day. ! ;

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship

Department of Electrical and El ectronic Engineering
East West University

" Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? {If applicable. list multiple objectives)
The ohyeahwe of +o~acua’5 codineites caewe to i 51—l
Qooeny  @looult YLuybing. , Condense end 4he
Lreorn the  @onideeal Yooy -
i

burnex eenteol

List the day’s aciiviiies according o the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your

objectives.
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3. Relate your practical activity with the theoretical knowlcdge you gained in the

academic course.
We weee  Yaught aveut some off “Mese  powipmends

P70
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N\ M2 Pgeaery statenns (swenvse -
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072% pr— 20/ 72—

Signature of the mentor with date Z Signature of academic supervisor with date
Name: (¢ ksh Rongéc) KO3 Name:

Designation: /Y/An &ige0% (I.’;g), ~ Designation:

Contact Phone #: BIF /2%9?2.%7
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. ‘

Name of the company: | p pset

Name of the student: Ldubehn Vs doma W
. - (5 3 =
ID: v oo’ -2 -88 —065

Date: B ot 2012

Start time/End time 08100 — oLpOD P

Locaticn: ccpp

Mentor: roRammal Mizenua  Rabhman

General Instructions: .

. It is the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report writing purpese. '

c¢. The report shou!d not be a compilation of lectures notes taken during the internship, rather it
should depict what the intemn has leamsed on a particular day. )

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
The  ghjeetive of -the &6‘*{6 aofisi Jrﬂ wetee. Yo leaurre atooul
Cepp (90h durbing) and wislt the  gon torbine. of octp

Z. List the day’s aciivitics according to fe orfer of shjemtves listed = L Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. 1
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M gow Ausebine P-T-o .
3 Relate your practical activity with the theoretical knowiedge you gained in the respective
academic course.

Wﬂ&ﬁm A o

Signature of the mentor with date Signature of academic supervisor with date
Name: Name:

Designation: Designation:

Contact Phone #:
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Undergraduate Internship
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

['Name of the company: APSCL
Name of the student: Zubeh Vs Sama /AU:\;\@U,‘Q =
A q
ID: ) &oo%v&»%ﬁ"aéq‘
Date: 8 7012088
Start time/End time 0800 AMH— o440 0P
Location: 0 pp
Mentor: T R | Migemur. — Bahman
General Instructions:

a It is the intern’s duty to make sure that all his/her daily activity reports ace appropriately signed
by both the mentor and the academic supervisor. e

b. The daily report should be a brief narration of the activities during the interqshlp peqod in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report wmi'ng purpese. :

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on 2 particular day. ' )

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. <
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

" Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple obj ectives)
; ! ’ Sepaal otea 4+ Koo abou
Te  olyeetiee ot *Dc\fuds apk et a w
dhe  Tralne A%ﬁlcqms ot %[ua tuwbing .

5 oG Cosacdivo to e order of wbjectives listed in 1. Mention the
Z. List the day s acuivilies atlOruiiig 0w et~ M e
specifications of the equipments used/visited. Comment on how these activities fullill YO
objectives.
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% Relate your practical activity with the theoretical knowledge you gained in the respective
academic course.

We  Audted aboul neAd D Yerms

SdaXon Cmereso -

W\{%\\ (r\_\ fbe\ﬁ/

Signature of the mentor with date " Signature of academic supervisor with date
Name: Name:

Designation: Designation:

Contact Phone #:
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. i

rNarne of the company: APSCL ————j

Name of the student: 4ubbern Us Sama W _ !
L J008-2-R0-067%F - :

Date: 020l Qo1 2

Start time/End time 68 0O — 0l oD eIV

Lecation: ccPPp -

Mentor: M pfammad  Migemul R ahaman

General Instructions: - .

a. It is the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the
eyes of the intern and should be completed and submitted by every intern
number of partners s/he might have for the presentation and final report writi.ng purpose. ]

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should d-pict what the intern has ieamed on a pasticular day. ] 3

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. a

internship period in the
irrespective of the
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Undergraduate Internship

epartment of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)
1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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how these activities fulfill your

g El T
ar i ;20
oL ey

4. List the day’s acitviiies acoording, o the wuier
specifications of the equipments used/visited. Comment On

objectives.
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Relate your practical activity with the theoretical knowledge you gaincd in the respective

academic course. . . )
e  stuedied aboul— his  sgsterm N o fovasn Stelion~

Signature of the mentor with date Signature of academic supervisor with date

Name: Name:
Designation: Designation:
Contact Phone #:
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Undergraduate Internship
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Undergraduate Internship

Department of Elecirical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company: ] APsc L

Name of the student: Auhin A ﬁt@ &

ID: 200%-2- 30-04%

Date: 27122011

Start time/End time dam 4o 4pm

Location: sub 5‘}(1:@;: n

Mentor: MA- Nuwe Mp‘»\wnmf)\o[ E

General Instructions: 4

a. [Itis the intern’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b.. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partners s/he might have for the presentation and final report Writing purpose.

¢. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has learned on a particular day.

d. In case of any confusion, interns are strongly recommended to ‘consult their respective
academic supervisors.
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Undergraduate Internship

152 1A

Department of Electrical and Electronic Engineering
East West University

 Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
The © '4{{'2&;““‘ aj? the dﬂa'ﬁ aclicities is:
@ Over deseraplion of substation
@ sub 5+a'jj_g-n O/?\A D ko 'FTCD"'QC—QJ—’)YL
o  Arowrd soion of Hro. éﬁs%em :

2. List the day’s aciivities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives. . .

j ) Gt Jiseussion  on éir\ﬁ‘eﬂ- Line “Tromnusiion &g AP L
i -
s of Aokl ne of powersidin of Apsel ord

i) Percttip
Revntall powere Aalion - ,
T} Apsoraticod omaﬁdsiﬁ e*f o former Dreoteetion D{L

k Arawsferame cte . |
SB‘\Q Bus ort ?\U%ed}}n maludes €T, P, ggﬂay,;[%\;&mf\ ete .
olos xpieit o Han usstelion  of  APLL

) we
3. Relate your practical activity with the theoretical knowledge you gained in the respective
academic course. ) = rcoﬁmw LLJ‘H\
we diseumed and wisited sulbsstedtion wehich weon

cowise  maderisd ,{ power. Sedtion, éumii-@ka@m ond, Protecttive.
ooy rd  Elestrical yroelune- 4 cowrse -

s

\Mu’/‘; 2 Z/12) 2011 W v~
Signature of the mentor with date Signature of academic supervisor with date
Nane: « Moz SMoRewmrebl—  Name: [usnmAD Lrece Mopr
Designation: ofHar 65en (<75 Designation: Z EeTURER.
Contact Phone #: F/ 2T 19 &e
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Repoit should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. )

[ Name of ﬁ]e company: | APsC L
Name of the student: Tuhan /%%cg z ‘ 3

ke 2664~ 2-20- 043

Dot 2812 2011 e e
Start time/End time gom Yo 4™
Location: 2 ulostedion

Mentor: [V oo ‘Mo‘mmmaot =

General Instructions: . ; :

a. Itis the intern’s duty to make sure that alt his/her daily activity reports are appropriately signed
by both the mentor and the academic Supervisor. e

b. The daily report should be a brief narration of the activities during the interqshlp per}od in the
eyes of the intern and should be completed and submitted by every ntern irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilation of lectures notes taken during the internship, rather 1t
should depict what the intem hias icaiued on a particuiar day. : )

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors. -

Department of Electrical and Electronic Engineering, East West University 49



Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

1 What was the objective of the day’s activities? (If applicable. list multiple objectives)
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c}f Relate your practical activity with the theoretical kiowledge you gained in the respective
academic course. <
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. Signature of the mentor with date Signature of academic supervisor with d.wa
Name: WAUTNG (Gorr 20 Name: /WO@A MmAD gﬁ/eI/Z G am
| Designation:  _pgwg »esgig G=m (s @ ~ Designation: /gerniRER_

Contact Phene #:  ypymg ‘el
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Undergraduate Internship

Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report.

Name of the company:

e APSC L , e T |
I;)a,me of the student: H\J\‘hrx\t'{’c\ ChisusAhseny

: | RoD%- A-80-022
L ootV By EIBLOE
Start t'lme/End time 86D _am o A'.CD pm
Loyt ubslakion LY
Mentor: Oy Molornmad 6 m,\%p S gu\:%\xﬁ:ﬁ!{\).

General Instructions: .

4. It is the intem’s duty to make sure that all his/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern irrespective of the
pumber of partners s/he might bave for the presentation and final report writing purpose. .

c. The report should not be a compilation of lectures notes taken during the internship, rather it
should depict what the intern has iearncd ona particulas day.

d. In case of any confusion, interns are strongly recommended to consult their respective
academic supervisors.
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" Address the following points briefly (Use additional page if necessary)
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2. List the day’s acuvities according 1< e order of objectives listed in L. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your
objectives.
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3. Relate your practical activity with the theoretical knowicdge you gained in the respective

academic course.
we srudted ook P"(olrecﬁr\‘or\ a \m 6u.>'\\rc3¢\%oc\v

gnd  Qowe? é\ig,lre/m V?‘(okrao,\—:c’h CouxSe

Do =720l 5ol 1

Signature of the mentor with date MQ—" Signature of academic supervij;iwith date
Name: 22V A—W

Name: ¥ okam e
Designatlon'cm g (Fr2 Dsiguation: 21
: & : _ : :
Contact Phone #: , gaiy gt @48 b |
S, L% ;

Department of Electrical and Electronic Engineering, East West University 53



Undergraduate Internship

@E\ec\rv(co\’L ProYechiom T

% D flerentiel Qe,\c»/
F Ovexcurvent Qe\a\\
A Lottt P\ Qf/\“\/

& Qeskvic-;\-oé B Sa\L Qe,\o-\(

'D?%exw% Ar ?es Sgr C)_frcfu\r %Yeou‘\(e'h’&

R N e B N
& M
d Mee B
d ACD
y A
% St C/@
¢ Veecuomn C“(>
& O\ e®
- Miniinond 0N 5
o B O SR

Department of Electrical and Electronic Engineering, East West University

54



Undergraduate Internship

CHAPTER-01

1. INTRODUCTION

The following chapter is based on our training program in APSCL on 26.12.2011 under Achinta

Kumer Sarkar, DGM, Mechanical Department.

1.1 The Objective of APSCL

To enhance the station’s dependable capacity to comply with the government’s target to provide
electricity for all by 2021 and increase overall thermal efficiency of the station by installing new

plant in order to generate more power consuming the amount of gas. [1]

1.2 Company Profile

Name of the Company : Ashuganj Power Station Company Ltd.

Date of Incorporation : 28 June 2000.

Registration No : C-40630 (2328)/2000 dt. 28.06.2000.

Location : 90 km North-East of Dhaka on the left bank of the river Meghna.

Land : 311.22 Acres

Installed Capacity : 724 MW

Total number of plants : 3

Total Number of Units : 9

Fuel used: Natural Gas Supplied by Titas Gas Transmission & Distribution Co. Ltd., Bangladesh

Plant 1: Thermal Power Plant (TPP)

Two Steam Units of 64MW- Unit # 1 & 2 each-commissioned in 1970.

Plant 2: Combined Cycle Power Plant (CCPP)
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Gas Turbine Units-GT1 and GT2 of capacity 56 MW each-commissioned in 1982 and 1986
respectively

One Steam Turbine (ST) of capacity 34MW with waste heat recovery Boiler commissioned in

1984

Plant 3: Thermal Power Plant (TPP)

Unit # 3 of 150MW capacity was commissioned in 1986

Unit # 4 of 150MW capacity was commissioned in 1987.

Unit # 5 of 150MW capacity was commissioned in 1988.

Table 1.1: Availibility & efficiency of APSCL units

SL No.| PARTICULARS | GT#1 GT#2 ST (cc) Unit#1 Unit#2 Unit#3 Unit#4 Unit#5
1 Model & Capacity | GEC, UK, | GEC, UK, | GEC, UK, | BBC, BBC, ABB, ABB, ABB ,
of Turbo-Generator| 69.6MVA | 69.6MVA | 43MVA Germany, | Germany, | Germany, | Germany, | Germany,
13.8 KV | 13.8 KV 13.8 kV 80MVA 80MVA | 190MVA | 190MVA | 190MVA
11.0 kV 11.0 kV 15.75kV | 15.75kV | 15.75 kV
2 Installed Capacity | 56 56 34 64 64 150 150 150
(MW)
3 Present De-rated 40 40 18 64 64 105 140 140
Capacity, MW
4 Date of 15/11/1987 23/03/1986| 28/03/1984| 17/08/1970 | 8/7/1970 | 17/12/198¢ 4/5/1987 | 21/03/198§
Commissioning
5 Total hours run 150,516 114,768 87,034 231,011 204,371 186,821 183,865 164,933
since Installation
6 Total Energy 5,936.68 | 6,607.73 1,734.07 10,575.44 | 9,744.33 | 22,328.50 | 21,306.43 | 29,767.39
Generation
to date , GWh
7 Plant Factor %, 71.77 85.52 31.05 56.15 86.03 81.74 53.45 83.77
2010
8 Availability 82.69 96.03 29.54 68.10 95.65 94.75 64.06 95.54
Factor %, 2010
9 Station Thermal 20 20 28 30 31 31 36 36
Efficiency %
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Table 1.2: Cost of production of existing unit

SL No. | PARTICULARS GT#1 GT#2 ST (cc) Unit#l Unit#2 Unit#3 Unit#4 Unit#5

Installed Capacity (M} 56 56 34 64 64 150 150 150

40 40 0 64 64 102 140 140
Present Contracted
Capacity, MW
Date of 15/11/1982 | 23/03/1986 | 28/03/1984 | 17/08/1970 | 8/7/1970 17/12/1986 | 4/5/1987 21/03/1988
Commissioning
Cost of fuel per unit @ 1.30 1.30 0.00 0.93 0.87 0.90 0.90 0.79

(Tk.)

1.3 Resources Availability

GAS &Water: Ashuganj is situated near Titas Gas Field and at the bank of the river Meghna. So it
was the most favorable place for power station because of availability of natural resources for power
generation. For this purpose about 311 acre land at the 1 kilometer north-east away from the Meghna

Railway Bridge was acquired.

1.4 Future Project of APSCL

1) Ashugonj 225 MW Combine Cycle Power Plant:

Capacity: 225MW

EPC Contract Price USD 61,970,240+EURG60,362,742+
BDT 2,530,772,664

EPC Contractor The consortium of Hyundai

Engineering Co.Ltd. and Daewoo

International corporation, korea.

Expected date of completion April ,2014
Project Duration 25 months
Fuel Natural Gas
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2) Ashugonj 450 MW Combine Cycle Power Plant:

Capacity 450MW

Estimated Cost of Project BDT 3,333.00 Crore
Project completion time 27 months

Expected date of completion September 2014
Fuel Natural gas

3) Ashuganj 450 MW Combine Cycle Power Plant (North) Project:

Capacity: 450MW

Estimated Project Cost: BDT 3,400.02 Core
Project Finance: ADB & IDB
Expected Completion: October, 2015
Fuel: Natural Gas

1.5 Objective of the Internship

The first objective of the internship is fulfilling the partial requirement of EEE program. In this
intern report, we have attempted to give an overview of Ashuganj Power Station Company Ltd in
power generating, substation and protection schemes. The study aims at some objectives, which

are as follows
1. Understanding the power generation process
2. Understanding protection techniques
3. Understanding how to control power generation unit
4. ldea about sub-station equipments and maintenance
5. Finding out the every risk related to APSCL Ltd

6. Recommending how it can be improved to fulfill the loads of the country
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1.6  Internship Group Members

For this internship program, our group members are: Humayra Chowdhury, Tuhin Afroz and Subeh

Us Sama Authaye.

1.7  Scope and Methodology

At present, 48.5% of the total population of Bangladesh is enjoying the electric facilities. As of
April 2010, the total numbers of transmission and distribution lines are recorded to 8,359 km and
266,460 km respectively. In Bangladesh per capita generation is 220 KW hr which is comparatively
lower than other developed countries in the world. A recent Status about Bangladesh power

generation is stated below:

Table 1.3: A recent status about Bangladesh power generation and consumption

Installed capacity (April 2012) 6693.00 MW
De rated generation capacity(April 2012) 6061.00 MW
Generation 3,900 - 4,300 MW
Maximum generation (March 2012) 6066.00 MW
Peak demand 5,800 MW
Access to electricity 47%
Per capita generation 220 KW-hr

This report focuses on generation process which includes plant equipments, protection, control
and maintenance in APSCL. Primarily, the data is collected during the internship period. The
discussions with the superintendent engineer was effective and this report is based on these

information. Some information is also taken from the company website (www.apscl.com) as a

secondary source of information.
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1.8  Training Schedule

Table 1.4: Our Training Schedule in APSCL

Date Division Time(1¥ session) | Time (2™ session) | Mentor
26-12-2011 Total Plant 08am to 01pm 02pm to 05pm Engr.Achinta Kumer Sarker
Overview
27-12-2011 Generator 08am to O1pm 02pm to 05pm Engr. Md. Kamruzzaman
28-12-2011 Generator 08am to O1pm 02pm to 05pm Engr. Md. Kamruzzaman
29-12-2011 Operation 08am to O1pm 02pm to 05pm Engr. Anwar Hossain
31-12-2011 Operation 08am to O1pm 02pm to 05pm Engr. Anwar Hossain
01-01-2012 Operation 08am to O1pm 02pm to 05pm Engr. Anwar Hossain
02-01-2012 1&C 08am to O1pm 02pm to 05pm Engr. Bikash Ranjan Roy
03-01-2012 1&C 08am to 01pm 02pm to 05pm Engr. Bikash Ranjan Roy
04-01-2012 1&C 08am to 01pm 02pm to 05pm Engr. Bikash Ranjan Roy
05-01-2012 CCPP 08am to 01pm 02pm to 05pm Engr.Md. FazleHassan Siddiqui
07-01-2012 CCPP 08am to 01pm 02pm to 05pm Engr.Md. FazleHassan Siddiqui
08-01-2012 CCPP 08am to 01pm 02pm to 05pm Engr.Kh. Nazmul Amin
09-01-2012 Substation 08am to 01pm 02pm to 05pm Engr.Noor Mohammad
10-01-2012 Substation 08am to 01pm 02pm to 05pm Engr.Noor Mohammad
11-01-2012 Substation 08am to 01pm 02pm to 05pm Engr.Noor Mohammad
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CHAPTER-02

2. POWER GENERATION

In APSCL, generators are run by steam turbine, gas turbine and I1C engine. The plant uses natural gas
from Titas Gas Transmission and Distribution Company Ltd (TGTDCL) as its fuel source for steam

generation in the steam turbine and fuel injection in the gas turbine.

The following sections are based on our training program in APSCL from 27-28 Dec, 2011 and 29-
31 Dec, 2011 under Md. Kamruzzaman, Senior Engineer, Generator, Switchgear & Protection

Division.

2.1 Generator

Based on the type of output, there are two types of generator:
1. AC generator: generates alternating current. Also known as alternator.

2. DC generator: generates direct current.

Based on the construction, generator can be:
1. Single-phase generator
2. Three-phase generator

Figure 2.1: Steam Turbine Generator in APSCL
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Based on rotor type, generator can be:
1. Salient pole generator: This type of generator rotor is used for slow speed machines
which have large diameters and small axial lengths [2].
2. Non-salient pole generator: It is used for steam turbine-driven alternator. Such rotors are
designed mostly for 2-pole (or 4-pole) turbo generators running at very high speed [3].

In APSCL, there are 5 steam generators in the steam plant section, 2 gas turbine generators, 1

combined cycle generator and 1 IC engine generator in the combined cycle plant section. These are
all three-phase synchronous AC generators.

Table 2.1: Important information about APSCL generators

Steam power plant section Combined cycle power plant section

Categor
o Gas turbin
Unit 1,2 Unit 3,4,5 Steam turbine
1&2

Name of the maker

BBC,Germany ABB,Germany GEC,UK GEC,UK
company
Rated terminal output 64 MW 150 MW 55.67 MW 34.33 MW
Rated terminal voltage 11 KV 15.75 KV 38.8 KV 13.8 KV
Rated power factor 0.8 0.8 0.8 0.8
Rated current 4200/4690 A 6965 A 2911 A 1799 A
Rated frequency 50 Hz 50 Hz 50 Hz 50 Hz
Number of poles 2 2 2 2

2.1.1 Excitation System of Generator

In APSCL, the following generator excitation systems are used:
1. AC Excitation System

2. Brushless Thyristor Excitation System

3. Static Excitation System
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2.1.2 Synchronization of Generator
When synchronizing the generator, there are conditions that must be met:
1. Synchronization of Frequency
2. Synchronization of Voltage
3. Synchronization of Phase sequence
4

Synchronization of Phase angle

This means that the parameters of generated power should match those of the grid power.

Figure 2.2: Synchronization of Unit-5 generator from Control Room

In APSCL, generators in the steam power plant are synchronized by Synchrotact while the

generators in the combined cycle power plant are synchronized by Synchroscope.

Figure 2.3: Synchroscope in APSCL
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Figure 2.4: BBC Synchrotact in APSCL

When all the four conditions is fulfilled then a command signal is sent from the synchronizing panel

to the relay of the connecting breaker which will connect the generator to the national grid.

2.1.3 Generator Cooling System
Efficiency of a generator is strongly related to the cooling system of the generator. In APSCL, the
following cooling systems are used:
1. Air Cooling: Cooling is done by circulating air through the generator to absorb heat and then
exhausting the air to another area outside the generator.
2. Hydrogen Cooling: Hydrogen is circulated through the generator and the rotor for cooling. It

is more preferred since hydrogen can carry seven to ten times more heat than air

The following sections are based on our training program in APSCL from 29-31 Dec, 2011 and 01
Jan, 2012 and 02-04 Jan, 2012 under Anwar Hossain, Manager, Operation.

2.2 Turbine

In APSCL, two type of turbines are used:
1. Steam Turbine
2. Gas Turbine

2.3  Steam Turbine Power Plant

In APSCL, Unit 1 to Unit 5 are steam turbine plant.
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Among the two types of steam turbines, APSCL uses Impulse Turbine in unit 1-5.

Figure 2.5: Impulse Turbine in APSCL

Table 2.2: Information about APSCL steam turbine plant

Steam power plant section

Chracteristics

Unit 1,2 Unit 3,4,5
Name of the maker company BBC,Germany ABB,Germany
Rated terminal output 64 MW 150 MW
Live steam pressure(Pabs) 890 bar 135 bar
Live steam temperature 520°C 520°C
Exhaust pressure 0.0742 bar abs 0.08 bar abs
Number of stages 30/12/5 21/16/5
Rated speed 3000rpm 3000rpm
Direction of rotation Clockwise Clockwise

2.3.1 Sections of Steam Turbine

The steam turbine in APSCL consists of three sections:

1. High Pressure (HP) Turbine: the blades here are the smallest of all turbine blades; very high

energy steam enters the turbine super heaters and occupies a low volume.

2. Intermediate Pressure (IP) Turbine: steam enters here from the boiler re-heater; the steam has

less energy, so the turbine blades are bigger than those in HP turbine.
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3. Low Pressure (LP) Turbine: steam enters here from the IP turbine and continues to expand;
the blades are larger but the energy of steam is lesser than the previous two sections.

M CYCLE UNIT#5
||

oim s22ce

Figure 2.6: Water & Steam Cycle of Unit-5
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Figure 2.7: Turbine assembly in Unit-5 zoomed in from the Water & Steam Cycle

2.3.2 Steam Generation

2.3.2.1 Boiler
In APSCL steam power plants, water tube boilers are used.

Table 2.3: Information about the boilers in APSCL steam power plant

Steam power plant section
Chracteristics
Unit 1,2 Unit 3,4,5
- Natural circulation, Radiant IHI-FWSR-504 Single drum, Natural
e
P boiler(pressurized) circulation, single re-heat
Make Babcock, Germany IHI, Japan
Maximum evaporation
270 t/hr 500.4 t/hr
Capacity
Efficiency(MCR) 90% 86.8%
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2.3.2.2 Furnace/Burner

Furnace or Burner is a chamber where a mixture of air and fuel is used to produce hot flue gas. In the
steam turbine power plant of APSCL, each furnace chamber has nine furnaces. The temperature
inside the chamber is maintained at 1200-1500°C.

Figure 2.8: Burner in the Steam power plant & Burner system observation from Control Room 5

2.3.2.3 Boiler Drum
It is the storage tank in the boiler where generated saturated steam is stored. It is very important to

control the level of the saturated steam. This is done by an automatic system.

2.3.2.4 Super Heater (SH)
Here the saturated steam from boiler drum is converted into super heated steam. Super heater

removes moisture from the saturated steam, thus producing dry high temperature steam.

SUPER HEATERS
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Figure 2.9: Super Heater observation from Control Room 5
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Table 2.4: Information about Super Heaters in APSCL

Steam power plant section

Chracteristics

Unit 1,2 Unit 3,4,5
Max allowable steam

110 bar abs 171/50 bar abs
pressure,SH/RH
Normal working pressure, SH/l 93 bar abs 138.5/36.6 bar abs
Normal working temperature,

525°C 523°C
SH/RH

2.3.25 Flue Gas
Flue gas is the hot gas produced inside the burner or furnace of the boiler by burning fuel in the

presence of air.
2.3.2.6 Re-heater (RH)

This section of the boiler system re-heats the steam that comes from the HP turbine. The re-heated
steam is known as the exhaust gas. Each boiler in APSCL has two re-heaters inside.

Table 2.5: Information about the Re-Heaters in APSCL

Steam power plant section
Chracteristics

Unit 1,2 Unit 3,4,5
Max allowable steam

110 bar abs 171/50 bar abs
pressure,SH/RH
Normal working pressure,

93 bar abs 138.5/36.6 bar abs
SH/RH
Normal working temperature,

525°C 523°C
SH/RH
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The difference between a re-heater and a super heater is that the super heater can raise both the
temperature and pressure of the steam, but re-heater can only raise the temperature.

2.3.2.7 Condenser
A condenser is a closed vessel in which steam is condensed by abstraction of heat. Also, the
condensed steam can be used as feed water to the boiler.

APSCL steam power plant uses surface condenser.

2.3.2.8 Hot Well
From the condenser the condensed water is reserved into hot-well. Water from the hot well goes into

the LP heaters through condensate extension pump (CEP).

2.3.29 Feed Water Heater

A feed-water heater is a component used to pre-heat the water that is delivered to a steam generating
boiler. Preheating the feed-water reduces the irreversibility involved in steam generation and
therefore improves the thermodynamic efficiency of the system.

In steam and combined cycle power plant of APSCL, two types of feed water heater are present:

1. Low Pressure (LP) Heater
2. High Pressure (HP) Heater

Table 2.6: Information about the Feed Water Heaters in APSCL

Steam power plant section
Characteristics

Unit 1,2 Unit 3,4,5

Feed water temperature 229°C 246°C
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Figure 02.10: LP Heater-1in APSCL steam power plant

There are two LP heaters and two HP heaters in the steam power plant of APSCL. Steam from IP
turbine flows through LP Heater2 and steam from LP turbine flows through LP Heaterl, whereas
steam from HP turbine flows through HP Heater2 and steam from IP turbine flows through HP
Heaterl.

2.3.2.10 Feed Water Tank
Feed Water tank is used to store the Feed water that comes from the LP Heaters. Fee water is
transferred from the LP heater to the HP heater through this tank and the Boiler Feed Pump (BFP).

Figure 2.11: Feed Water tank in APSCL

2.3.2.11 Economizer
The economizer serves to recover some of the heat being carried by the exhaust flue gases. The heat
recovered is utilized in raising the temperature of feed water being supplied to the boiler.
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Figure 2.12: Economizer

Advantages of using Economizer:

1. Improvement in the thermal efficiency of the steam plant. It has been estimated that for each
5.5 to 6°C rise in the temperature of feed water, there is a gain of about 10% in the plant
efficiency.

2. Reduction in the losses of heat with flue gases.

3. Increase in the steaming capacity of the boiler.

4. Less thermal stresses in the boiler parts and consequently long life of the boiler.

For efficient heat transfer, the surface of the tubes has to be kept clean from the soot and volatile ash

deposits.

2.3.2.12 Deaerator
The deaerator is used to remove dissolved gases from the feed water to the steam generating boilers.

In APSCL, the spray-type deaerator is used. It consists of only a horizontal or vertical cylindrical

vessel which serves as both the deaeration section and the boiler feed water storage tank.

2.3.2.13 Air Pre-heater
Air pre-heater is used in the steam power plant in APSCL. Its purpose is to extract the heat from flue

gases to the air being supplied to the furnace, thus increasing the efficiency of the plant.
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2.3.2.14 Stack (Chimney)
Stack or chimney is the passage way through which smoke or gases can escape from a furnace.

2.3.2.15 Water Treatment Plant

The source of boiler feed water is usually a lake or river which may contain suspended and dissolved
gases. The water treatment plant removes the suspended impurities and dissolved gases by various
methods such as sedimentation, coagulation, filtration, aeration and degasification.

2.3.2.16 Pumps and Fans used in Steam Generation Process
Various pumps and fans are used in the steam generation process, which are run by the plants
auxiliary supply. The following pumps and fans are used in the APSCL steam generation plant:

1. Condensate Extension Pump (CEP): transfers condensed water from the hot well to the LP
heater. In APSCL steam power plant, there are two CEPs in each boiler; one is running and
the other is standby.

2. Boiler Feed Pump (BEP): transfers feed water from the feed water tank to the HP heater

3. Forced Draft (FD) Fan: feeds air from nature to the furnace for the burning of natural gases.

4. Circulating Water (CW) Pump: sends cooling water to the condenser. In APSCL, CW pump
is used for both cooling and condensing purpose.

Figure 2.13: FD fan in APSCL
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The following sections are based on our training program in APSCL from 05-08 Jan, 2012 and 09-

11 Jan, 2012 under Mohammad Mizanur Rahman, Senior Engineer, CCPP.

2.4 Combine Cycle Power Plant (CCPP)

In a combined cycle power plant (CCPP), a gas turbine generator generates electricity and the

waste heat is used to make steam to generate additional electricity through a steam turbine.

In Combined Cycle plant of APSCL, the raw material is Gas which comes from Titas Gas.

Synchronous

Generator
; " N e
" Power

Exhaust Synchronous

Gases Generator

Steam

Heat Steam |1/ - —
Exchanger Turbine :5=‘ ) ac

Electricity Co-generation

~ Power

Figure 2.14: Combined cycle power generation system [4]

Table 2.7: Information of combined cycle power plant of APSCL

Category Combined cycle power plant section
Gas turbine 1 & 2 Steam turbine

Name of the manufacturer GEC,UK GEC,UK

Rated terminal output 55.67 MW 34.33 MW
Live steam pressure(Pabs) Flue gas 39 bar
Live steam temperature 1010°C 490°C

Exhaust pressure - -0.8 bar-g

Number of stages - 17
Rated speed 3000rpm 3000rpm
Direction of rotation Clockwise Clockwise
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Table 2.8: Power generation of combined cycle power plant of APSCL

Units Date of Year of last Capacity(MW) Generation | Fuel Consumption
Commission | Overhauling (Kw.h.)
Commissioned | De-rated MCF m”3/kwh
(present)
14007.69

GT-1 15.11.1982 2008 56 35 846774 0.4684
GT-2 23.03.1986 2004 56 40 774542 12812.798 | 0.4684
CC-ST | 28.03.1984 2000 34 16 400525 - CC0.3180

2.4.1 Gas Turbine Section

The gas turbine section consists of:

1. Compressor.

2. Combustion chamber.
3. Turbine.

Department of Electrical and Electronic Engineering, East West University
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2.4.1.1 Compressor
Compressor is a device in the gas turbine section which is used to compress the air which is

needed to expand by the help of combustion of fuel to create mechanical energy to rotate the

turbine [5]. In gas turbine section of APSCL, centrifugal compressor is used.

Figure 2.17: Centrifugal compressor used in APSCL

2.4.1.2 Combustion Chamber
The combustion chamber consists of a vessel where fuel is injected to ignite the compressed air from

compressor. The air fuel ratio in the area is maintained at about 15:1.

Figure 2.18: Combustion Chamber of Gas Turbine Plant of APSCL

2.4.1.3 Gas Turbine
The products of combustion consisting of a mixture of gases at high temperature and pressure are
passed to the gas turbine, thus rotating it to generate mechanical energy. In gas turbine section of

APSCL, shaft type gas turbine is used. They are often referred to as turbo-shaft engines.
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Figure 2.19: Gas turbine of APSCL

2.4.1.4 Diesel Engine
The diesel engine is coupled with the turbine to rotate the turbine at the beginning to help the
compressor suck air. The diesel engine is turned off when the turbine is at 1800 rpm.

Figure 2.20: Diesel engine used in the gas turbine

Table 2.9: Situation of the gas turbine with respect to the turbine speed

rpm of turbine Situation
0 rpm Diesel start
750 rpm Fire or ignition inside combustion chamber
1800 rpm Diesel off
2300 rpm Excitation on
3000 rpm At no load condition
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2.4.2 Steam Turbine Section
The steam turbine section of CCPP is similar to the steam turbine in unit 1-5. The main difference is
that in the steam power plant there is a furnace which produces the heat or flue gas but in the

combined cycle there is no furnace, steam is produced by the heat of exhaust gas.

The following sections are based on our training program in APSCL from 02-04 Jan, 2012 and 05-
08 Jan, 2012 under Bikash Ranjan Roy, Manager, 1&C.

2.4.3 Valves used in the Plant
A valve is a mechanical or electromechanical device by which the flow of a gas, liquid can be
started, stopped and/or regulated. Valves can be of two types:

2.4.3.1 Isolation valve
It is an on/off valve that typically operates in two positions; the fully open and fully closed position.
In APSCL, the following types of isolation valves are used:

1. Manual valve

Figure 2.21: Manual valve used in combined cycle power plant of APSCL

2.4.3.2 Control valve
It can be controlled. This valve can regulate the fluid flow in a piping system. In APSCL, the
following types of control valves are used:

1. Pneumatic valve

2. Hydraulic valve
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3. Motorized valve
4. Electro-hydraulic valve

5. Servo valve

Figure 2.23: Hydraulic valve

Figure 2.24: Servo valve
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CHAPTER-03

The following chapter is based on our training program in APSCL from 27-28 Dec, 2011 and 29-31

Dec, 2011 under Md. Kamruzzaman, Senior Engineer, Generator, Switchgear & Protection Division.

3. SWITCHGEAR & PROTECTION

The apparatus used for switching, controlling and protecting the electrical equipments is known as
switchgear. Switchgear is used to de-energize equipments to clear faults as well to allow

maintenance work to be done.

We learned about several electrical equipment protection, but the main focus was on generator
protection.

3.1. Generator Protection

APSCL generators are provided with the following protections:

3.1.1 Overcurrent Protection
For Overcurrent protection, the relay is triggered when the magnitude of current exceeds the pickup
level [6]. For generators above 1 MW, overcurrent protection is used as a backup protection.

Figure 3.1: Overcurrent relay in APSCL
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3.1.2 Overcurrent Undervoltage Protection

This protection is triggered when multiple generators supply load to a system and if one of the
generators trips due to a fault, the other generators try to make up for the tripped generator and try to
supply the additional load. As a result, each of the running generators will experience a sudden

increase in current and consequently, a drop in the generator terminal voltage.

3.1.3 Overvoltage Protection
Overvoltage may occur from several factors such as lightning strokes, switching surges, arching
grounds, etc. Overvoltage can also occur from overfrequency as a result of severe system

disturbance.

3.1.4 Negative Phase Sequence Protection

Negative phase sequence protection is provided to protect the system from the effects of negative
sequence component of unbalanced currents due to unbalanced loads or phase-phase faults [6]. The
unbalanced currents are dangerous from generators and motors point of view as these currents can

cause overheating.

A negative sequence relay has a filter circuit which is operative only for negative sequence

components.

3.1.5 Reverse Power Relay
Reverse power relaying is provided to protect against the motoring of generators. Such protection is

incorporated in the generator protection scheme by directional power relays.

3.1.6 Underfrequency Protection
Under frequency is another result of a severe system disturbance.

3.1.7 Winding Differential Relay

It is one of the important protections to protect generator winding against internal faults such as
phase-to-phase and three phase-to-ground faults.
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Figure 3.2: Differential protection [7]

In this scheme, the relay is triggered when there is a difference between current values 11 and 12 and
the differential current (11-12) flows through the relay operation coil as shown in Fig.3.4.(b).

3.1.8 Distance Protection

Distance protection works based on line impedance calculation. During a fault, the current increases
and the voltage at the fault point reduces. The ratio V/I is measured at the location of the CTs and
PTs to locate the fault at a distance. When distance protection is provided between a generator and a
transformer, the relay is designed to operate within the 100% zone on the generator side but within
80% zone on the transformer side.

3.1.9 Stator Earth Fault Protection

Normally the generator stator neutral operates at a potential close to ground. Although a single
ground fault will not necessarily cause immediate damage, the presence of one increases the
probability of a second. A second fault even if detected by differential relay, may cause serious
damage. Protection again such a fault is provided by Stator Earth fault relaying which incorporates
measuring the voltage across the secondary of neutral grounding transformer (NGT).

Figure 3.3: Stator Earth Fault relay
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3.1.10 Loss of Excitation Protection

The loss of excitation of the generator results from the loss of synchronism. The protection is
provided using directional distance type relay with the generator terminals.

+X &
Hormal operating

1 point

Y

R

o8
- +R
i B
/"'
Relay _  / N\ \
charecteristic | 4ye \ Locas of equivalent
. L !

| torque

generator impedance
d / during loss of
i "V\ excitation
—

torque = K

Figure 3.4: Loss of excitation principle [7]

When there is loss of excitation, the equivalent generator impedance varies and traces a curve as
shown in the R-X diagram in Fig. 3.6.

3.1.12 Rotor Earth Fault Protection

The rotor circuit of the alternator is not earthed and d.c. voltage is imposed on it. Hence single
ground fault in rotor does not cause any damage to it. But it causes an increase in the stress to
ground at other points in the field winding when voltage is induced in the rotor due to transients.
Thus the probability of more ground faults increases.

/High resistance
A E ?
P,
T center . 4. L
J :‘-\ 5 17 sensitive
| | point :% rotor earth
Exciter & Fault realy

Field winding =

Figure 3.5: Rotor earth fault protection

In this protection scheme, a high resistance is connected across the rotor circuit. It is provided with
centre tap and the centre tap point is connected to the ground through a sensitive earth fault relay.
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CHAPTER-04

The following chapter is based on our training program in APSCL on 31 Dec, 2011 and 03 Jan, 2012
under Anwar Hossain, Manager, Operation and 07 Jan, 2011 and 10 Jan, 2011 under Mohammad
Mizanur Rahman, Senior Engineer, CCPP.

4. CONTROL UNIT

Under normal conditions, most of the monitoring and operations of the power station equipments
are done from the control room of the power station, although the equipments can also be

monitored and operated directly from the equipments control system.

In APSCL, there are five control rooms for different units.

4.1 Control Room of Unit-1&2

Control system of these two units is analog and manually operated. From staring moment of APSCL

this control room is unchanged.

Figure 4.1: Operation unit of control unit 1 & 2
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Figure 4.2: Control Unit 1
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Figure 4.3: Control Unit 2
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Figure 4.4: Total power output (Unit 1& 2)
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4.2 Control Room of Unit-3&4

This control room has some analog and some digital controls. This control unit is also

operated.

Figure 4.5: Control Room of unit 3&4

4.3  Control Room of Unit-5
Here all equipments are operated by software.
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Figure 4.6: Control System of unit 5 (on computer)
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Due to its advance technology and availability of devices, less problems are faced to operate this

unit. And in digital control system, it is easy to upgrade the system according to requirements.
4.4  Combine Cycle Control

Combined cycle control system is analog and manually operated. Due to having a very backdated

controlling technology its efficiency started going down.

Sy

Figure 4.7: Control unit of combined cycle plant.

Figure 4.8: Switchgear unit of combine cycle plant.
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45 Control Unit of Sub-Station

Sub-station’s control system is analog. Due to having a very backdated controlling technology its

efficiency started going down.

Figure 4.9: Control unit of sub-station

Figure 4.10: Monitoring unit of Sub-station.
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CHAPTER-05

The following sections are based on our training program in APSCL from 27-28 Dec, 2011 and 09-
11 Jan, 2012 under Noor Mohammad, Manager, Substation.

5. SUBSTATION
5.1 Introduction

A Substation is interconnected to generators, transformers, transmission and distribution lines
and all other protecting and maintenance equipment’s. In APSCL, generated electricity is
transformed from 15.6 KV to 132 KV, 230 KV and 440V as well. 440 V line is used to transmit
electricity in local area like inside of Asuganj Power Station for their resident. 132 KV line is
used for medium distance transmission such as power transmission to Brahmanbaria. Whereas,

230 KV line is used for long transmission like to transmit power to Dhaka or Sirajgan;.

5.2 Substation Elements:

Some of the major substation equipments include:

5.2.1 Transformer
In substation two types of transformers are mainly used:
a. Power Transformer

b. Instrument Transformer

5.2.1.1 Power Transformer

Power transformers can be single phase or three phases. The step up transformer primary side are
DELTA connected and secondary side are STAR connected .The voltage of step up transformer
are 15.6/132kv and 15.6/230kV. For rating up to 10 MVA, naturally cooled, oil immersed

transformers are used.
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Figure 5.1: Power Transformer in APSCL

Breather: Breather controls the level of moisture entering into conservator tank during the
change in volume of the cooling medium. It is filled up with silica gel.

Figure 5.2: Transformer Breather

5.2.1.2 Instrument Transformers
In APSCL substation, we’ve observed both types of instrument transformer:

1. Current Transformer (CT): usually connected to the bus bar protection system and circuit
breakers trip unit. For the safety of the system, current transformer’s secondary winding
should be checked regularly.

2. Potential Transformer (PT): mainly used for protective relaying purpose and operation of
other instruments such as ammeter, voltmeter and watt meter etc. In APSCL, we learnt that

KV (Kilovolts) voltage cannot be measured without PT as it is too high to damage any meter.
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Figure 5.5: Nameplate Data of a Potential Transformer
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5.2.2 BusBar
The standard rms value of current and voltage which the bus-bar can carry continuously with

temperature rise within specified limits are given below.

Table 5.1: Standard rms value of current & voltage carried by bus-bar in APSCL

Voltage (KV rms) Current (Amperes)
0.415 220
11 800
33 1600
132 2000
220 2400
400 3000

5.2.2.1 Bus-Bar arrangement
There are several Bus-bar arrangements that can be used in substation:
e Single Bus-bar
e Double Bus-bar
e Sectionalization of Bus
e Ring Bus.
e One and half scam Bus-bar.

We came to know that APSCL uses double bus bar arrangement.

>
I {

Dol

\E

Figure 5.6: Double Bus-Bar Arrangement
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Advantages of Double Bus Bar arrangement [8]:
e Cost of equipment is less
e Cost of maintenance and spares holding is less
e Easyto use.
e Requires less space.

e Cost of installation is less.
This scheme has minor disadvantages as well.

5.2.3 Isolator
An isolator switch is used to make sure that an electrical circuit can be completely de-energized

for service or maintenance.

Figure 5.7: An lIsolator in APSCL

5.2.4 Insulator
Insulators provide insulating supports that attach electric power transmission wires to utility poles. There
are several types of insulators:

1. Pin Type Insulator: used for transmission and distribution voltages upto 33kV.

2. Shackle Type Insulator: used for low voltage distribution line.

3. Suspension Type Insulatorused for voltages beyond 33kV.
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5.2.5 Circuit Breaker
APSCL uses two of these following circuit breakers in the substation:

5.25.1 Oil Circuit Breaker (OCB)
The oil in OCB serves two purposes; it provides the medium for the arc extinction, as well as

insulation between the phases and also between the phase and the ground,

Figure 5.8: Oil Circuit Breaker in APSCL

Table 5.2: APSCL OCB Ratings

Particulars Ratings
Manufacturer Siemens
Rated voltage 132kV

Rated normal current 1250A
Breaking capacity 5000MVA

5.25.2 SF6 Circuit Breaker
SF6 circuit breaker is highly preferred due to it’s high dielectric strength.
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Figure 5.10: SF6 Circuit Breaker rating in APSCL

5.2.6 Protective relays
At APSCL substation, they use following types of protective relays:
1. Buchholz relay: a gas operated relay used for large oil-filled transformers.
2. Percentage differential relay: used in APSCL for power transformer protection.
3. Overcurrent relay
4. Distance relay
5. Pilot relay: APSCL uses microwave type and power line carrier type pilot relay for

transmission line protection.
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6. Classical relay: APSCL uses electromagnetic attraction type double quantity classical relay
with instantaneous operation characteristics.
7. Induction type relay

5.2.7 Lighting Arrester

Lightning arrester is also known as surge arrester. It has a high voltage terminal and a ground
terminal. One end of the arrester is connected to the terminal of equipment to be protected and the
other end is grounded. When a high voltage or thunder strike occurs, air insulation of the spark gap

breaks and the excess charge is channeled to the ground without damaging the protected equipment

[6].

Figure 5.11: Lightning Arrester in APSCL

5.2.8 Transmission & Distribution

Transmission and distribution requires several components, the most prominent being:
1. Conductors
2. Line Supporters, such as poles or towers

5.2.8.1 Incoming & Outgoing Feeder
These data are taken from single line diagram of Ashuganj 132kv sub-station.

Incoming feeder:
1. United 50MW Rental
2. AGRECO 80MW Rental
3. Comilla-1
4. Comilla-2
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5. Ghorashal-1
6. Ghorashal-2

Outgoing feeder:

1. Shajibazar-3
2. Shajibazar-1
3. Shajibazar-2
4. Ghorashal-1
5. Ghorashal-2
6. Kishoregonj-1
7. Kishoregonj-2

Data collected from Ashuganj 230kv system is given below:
1. United 50MW Rental
2. AGRECO 80MW Rental
3. Comilla-1
4. Comilla-Il

529 Cable
At APSCL substation, following types of cable they are using as transmission line:
1. Twisted pair cable
2. Shielded pair cable
3. Coaxial cable
4

Underground cable

Figure 5.12: Underground cables at APSCL
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5.210 Fuse
High voltage fuses are used to protect the electrical system in a substation from power

transformer faults. They are switched for maintenance and safety.

5.2.11 Cooling System
Cooling system is essential in the power plant as the equipments are working at high voltage and
high current. Cooling system may include:

1. Cooling Fan

2. Various type of oil

3. Water tank

4. Air conditioner

Figure 5.13: Transformer cooling fans

5.2.12 Power Line Carrier Communication (PLCC)
In APSCL, PLCC is used for their substation to substation communication. We have seen
following contents of PLCC:

1. Wave Trap: blocks high carrier frequency

2. Coupling Capacitor: blocks power frequency.

5.2.13 Auxiliary System for Substation

5.2.13.1 AC Auxiliary System

Substation ac auxiliary systems are typically used to supply loads such as:
1. Transformer cooling, oil pumps, and load tap changers
2. Circuit breaker air compressors and charging motors
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3
4.
5
6

Outdoor device heaters.
Outdoor lighting and receptacles
Control house

Motor-operated disconnecting switches.

5.2.13.2 DC Auxiliary System
Dc power supply heart of the substation. It is needed to run the Relay, Circuit breakers and control

System when Fault occurs. 120 Nichel Cadmium batteries are used for the DC supply in APSCL and

to check the performance of the batteries, some tests are also done twice in a month. These tests are:

1.

2
3.
4

Acid leveling test: This test is performed visually.

Cell voltage Test: Here voltage level of each batteries are checked

Total Output: Here total output of back up section is checked whether it is 220V or not.
Gravity test: This test is performed by using a testing tube.

Table 5.3: Test results of some batteries (220V DC) taken in a day in APSCL

Battery No Cell voltage (V) Gravity test
61 1.37 1160
62 1.37 1160
63 1.36 1160
64 141 1160
65 1.36 1160
66 1.37 1160
67 1.38 1160
68 1.34 1160
69 1.38 1160
70 1.36 1160
71 1.37 1160
72 1.35 1160
73 1.40 1160
74 1.34 1160
75 1.36 1160
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Figure 5.14: Battery Arrangement of back-up system in APSCL

5.3 Operation & Maintenance of Substation

Maintenance of the substation equipments are carried out after certain time intervals, such as

weekly inspection or monthly inspection and so on. Inspection and maintenance are carried out

on equipments such as:
1. Transformers
2. Circuit Breaker
3. Bus Bar
4. Feeder

Table 5.4: Test of Insulating oil in APSCL

Test

Assumptions

Dielectric strength test

Min. 30kV at 2.5 mm gap (12.5mm sphere)

Acidity test Acid value less than 0.02 mg KOH/g
Moisture content in oil 50-60 ppm
Neutralization number 0.03 mg KOH/gm

Viscosity at 20°C 40 cst

Dissipation factor or Power Factor

0.5% (at 90°c), 0.1% (at 20°c)

Volume resistivity

5.7x10** Q-cm

Interfacial tension at 27°C

Minimum 0.04 N/m

Dielectric constant

210 2.5

Specific gravity

0.895 (at 20 °C)
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CHAPTER-06

6. PROBLEMS & RECOMMENDATIONS

6.1 Observations

1. The internship program should be scheduled in such a way so that it does not clash with

the university classes.

2. Practical participation in different works of Ashuganj Power Station Company Limited
would give us more experience, but unfortunately it was not within the policy of APSCL.
We were just observer.

3. Because of the company confidentiality, we could not achieve some important

information through we were much interested to know these things.

4. The authority of APSCL could not give us sufficient time as that was the time of closing
of the year’s activity book. This is critical and very busy time for them

6.2 Recommendations

1. Students must complete the related courses before beginning their internship program. This
helps the students understand the topics much better.

2. The tenure of our internship program with APSCL was only for two weeks. Even this
short period of time gave us exposure to the practical aspects of theoretical issues.
Considering the benefits of practical exposure, we would like to recommend the
management of Electrical and Electronics Engineering department of East West
University to allow students to take internship programs at prospective companies.
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CHAPTER-07

7. CONCLUSION

It was a great opportunity to do the internship work in the 2nd largest power station of
Bangladesh. From these 15 days internship in APSCL we have gathered lots of practical
knowledge over power generation, switchgear protection and power distribution. APSCL could
be regarded as the practical ground of the Electrical and Electronic Engineering Department of
East West University. The theories that we have learned at the University could be observed at
the APSCL. It gave us an opportunity to apply our theoretical knowledge in practice. Our
achievements from APSCL are:
1. Industrial training provided by APSCL has enriched our practical knowledge.

no

It has opened our eyes about practical operation of different equipments.
3. It has increased our confidence to face interview in future.
4. APSCL gave us the unique experience of observing the equipment

The authorities in APSCL were very concerned about all kinds of safety. The friendly
environment in APSCL encouraged us to co-operate with each other. We learned a lot and
obtained practical knowledge from our internship at APSCL, which will help us in our future
life.
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