f:ﬁfm 23”f;'j_.a.

eV Arif’afngeméntg_iaf : _tv'ofkfiﬁ” "Eﬁv‘ifoiméﬁt.s

00x environment of; the power plant s onefgf*;:::{_]d

'"f&:the reasons whlch hamper.fhe'motivatnon and dlscipllne of'::"

“'QIt seems to‘be3clear that without repail of‘; L

'lisplentgper%9nne

‘.;}éésrléekeland ,nsufficient 1ighting to make in51de of thel*

.i:bullding brlght and clean vitality of the personnel might not: '

fbe expected

4.2{2::¢ra1n :g“

f,,1)_ rainlng Prograﬁi“ﬁ'

'Jto the NAPOCOR‘e earnest;,;ﬁ;_kjl'

'_'effort for tralning of personnels euch as good Tral 1ng;_ff

: Program, B Emergency System ¥ ;O P.- (SLandard Operatlng:r

'Procedures), the plan}for Trq‘nlng Center, etc.;Hr”

JICA team heard that Emergencr‘System S 0 P Wesieomeg'
' pleted 1n December 198r

7'ff0r 5 months to obtain suc'

Table 4—3 SUMMARY RFPORT ON TRAINIHG PROGRAMS

GSTP

'TYéar MTP Rockwell i'_Othereffffetel};;tT:i:-.'
1930 1i?}f\?6?

1981 :k?bgge_rfigfetf 1

TGardner/Snyder Thermal.'Plant-'es_

.-fromrhvarious

thermal power:: plants oF' NAPOCOR”

class seuior




7=But, . fron '

T U LV T R - R = o OE  Ea

“Procedures during:Normal & Emergency Shutdown =

ofithis year ‘new' training system =to' glve':'""'__:': :



.7.Sesslon i

BT Reactlng Qu

kly/Cprrééfl?:tbfTroub;eSﬁ jj]'w'f:;ﬂf"

2021

_ §§;39 ;;' iReacting Qulckly‘to Troubles :jg
._40449}{.j;'M—2 Turblne ;5; “'f“ L i i
50 Excitation System fﬂ_g;'“

 ;}Generatorf'

-_:Procedures in Generator Operatlon...u'.57u”

-”.iOperational Monltoring System e

'“f Controls

jEmérgency System

'.ffing, case—study, diSc‘qsions,






f.; 4 2 3 Training Centex

operation smulators for .Ahydraulic. powe’r

P .. :. tion, |

programmed and 1t will s







training of person el_fé; should be- i@?lem'én _d_jigccoi'&ingly
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_p'NAPOCOR as descrlbed 1n the JICA Report Of Prelimlnary Survey of::

aPROCUREMENT

Gam

Although the earnest and serious efforts are devoted by the""”

”5relevant personnels of NAPOCOR to facilitate quick and roasonableua""
””procurement of the spare parts end materlals necessary for the:

g maintenance and overhaul works of the thermal powe1 plants,.'he R

present procurement system 1nvolves some fundamental problems such'

as long procurement time and some wrong equipment and/or materlal‘

_ deliveries Wthh do not satlsfy the technical requlrements,'etc.'

Therefore,=”tnez procurement system, currently adopted in :

',_jthe Rehabilitation Program, is being changed 1nto néw computerizeds.

'-*system.

43010 ]

In order to grasp the outline of the procurement, the back—'_f

'ground and descrlptions on the HEW' procutement systenl are set

.fortn as_follows:ﬁ’

Pfocufement Market'

el) Domestlc Market .

The equipment and materisls 1lsted Ans Table 4 8 are ‘Mot~

'_factured 1n the Phillpplnes and, avallable 1n the domestic f}r

pmarket;

fi):'Foreign Market

The equipment and materials unavailable in the Phlllppines:ﬁ“

'a:'other than those available in the domestle markct are procured.‘
.'fin the foreign market by biddlng or by dlrect order to the S :

'original suppllers. SRS




; 4:" 3§; 2;:_‘

Table 4 8 EQUIPMLNT/MATERIAL LlST AVAILABLE IN THE PHILIPPINES"

. ALr Gonditiener’ . ... .

';Héater f-””
I?fBatﬁery.{fil,:.'.
1: Electric cablerf;¥f
.;,Conduit
..: fF1ood1ight

. ;ﬂ_Plug,,Rec.?ﬂ

';;Weldlng machine_:;[”
HifAcetylene gasf

7,  Nitrogen gas
‘.:Stainless steel belt
HtCement-

ra

*:Valves (1ow pressure)

.“:QGasket

¥Hsulaﬁlon:;f;;¥.7f' 3

(for power plant use)

jﬁieat.fié -'Fan

ﬂfTelev1sion
 '¥{ffBu1b
  §2_01rcu1t breake¥
"::;FlgurescEnt-llght~-¢f .;' o

. Fﬁééﬂ;Q:___  |

"1iMotor Starter (low voltage)
quJ;Transformgr (up to 300 kHA)

'1Low pressure pipe

' Oxygen B .

:; R91nf0r01ng bars gi};-“
,' 1Electrode, (weldlng)
”if.lron:p;BtE-‘

- Wifé'- '=.
géapkiﬁgf:'.
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b, 3 2. New Procurement Syetem

The following new procurement systems are taken from the pre—:

Eparation of the procurement schedule to the delivery of the equip~ '

fment from the coming 1983

' '_1) Procurement Planning

- :The,.proeurement planhihgfAproﬁgseﬁﬂiéf?éompoéed’”of;_four'

-'e{j:Pxocurement schedule preparatlon

h_dht-rProeurement prequalifleatlon and quotation file build—up

;Fe;_zProcurement schedule'validatlon/authorization, and

-*d;ﬁfProeurement schedule reprogramming.;- *
L The process is deslgned to antlcipate the requirements of . thet

'.;pOWer plants.id" '

The flrst module 1nvolves the plannlng of the 1tems to bey”::.

' procured at. the power plant : ihe "Procurement Schedule form,

'lattached hereto, provides for a 1lst1ng of iteme to he procur«

'_ed 'for- specific act1V1t1es' grouped under (i)g Operatlngi-

‘3’Requirements, (2) General. Plant

items.: The schedules are allgned towards budget approprlatlon'

TS; and (3) fWork. Order _;,:'

"_Hforfdthe_ respon31b111ty centers 'and ~coursed through _thé;ffr'"

'.fregional chennels of approvals to the Reglonal Flnance Offlcei
Téhdtggthe=ijeg;oqel Adminlstrative f Offlce -(F;nance_f and ;.

' '.Brocurément}!

'3'standards“

:Liipllers and the build-up_of the quotatlon file

”ijare used in thir_

'7'ueed in the commltment of;purchases. 'fLL’F

fﬁThe second module 1nvolves the formulation of corporate_f::'
rocurement 1tems, the quali 1ca,10n,vof Sup'ff-:l_}i-i
LLeast-pr1ces~f'”

ﬁthhe base data 8athered are alsofriﬁ”'




'ﬂ!Reglonal Flnance Office acts as a clearing house petlormlng_'7~

-_:(2) preparatlon and monltoring of request for authorization to o

. necessary t'

-be coursed through thec

The third module provides the authorlzation and clearancee}c"

commit the 1ﬁsted items for procurement.- Thef

'(l) clearance of itemsfto:he approved by external agencies,

3;hpropriate levels of approvals, and

'(3) valldation of procurement echedules _agalnst budgetary'

o appropriations and approved request for authorlzatlon.-ﬂ\'

RO

The fourth module prov1des for changes whlch may requirem

freprogrammlng of the valjdated procuremenr schedules. These
'1uclude (1) change 1n the responsibllity center s activities,

':and (2) 1ncrease 1n the prlces of 1tems.-, -

gProcnrement Processing' i

'f\fThe:procueeﬁene.proceesing”is:comnqsedjofZ;heﬁfoiloning-

'f*'rchase order as the final output.; ?hegsystemimonuleucheeke f“
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L "Request/AuthorizetionrtofPorchaSefendfpéiiuerﬂfisfprintedfoutq}:ATE

-;by the module.;_;f*

The second module provides for doc mentation of deliverpgx-

ﬂinspection and acceptance of iLem by the property offlcer or~

‘vhcustodian, through Lhe -"Inspection and Acceptance Report".j;:'

'ZData on the transaction are entered into the system.;€f~'f :

The third module involves the preparation of the Cash/"'

.".-General Voucher. The print out of the Cash/General Voucher is”]-

. triggered off by the second module and the 31gna1 that allntf
_supporting documents necessary for consummating the trans— :

iiaction have been fulfllled

The fourth module prov1des for emergency purchase'éeha-”

mechanism for checking 1f the itefd

"ﬁiif quotations are.. current 1n the module. The module also'

: ere loca11Y available and-:'fs”

f;signals that reprogramming of: the procurement schedule due to':"

: emergency purchase ‘i necessary.
uvThewfifthﬂmoduleﬁis:awfac11ityfforacroSSTentries;infthe

-?ﬁaccounting process., Since all 1tems were entered as the ac— -

”ésrcountability of the property officer or custodian,_the module;:”'

.-.;prov1des for clearlng of those accountabilities ‘once; the 1temsc

:5~;have been released de11Vered and accepted by end—users.f The:-

e f301lity also provides for charging of costsito responsiblllty

i

'-Vcenters and specified accounts.” These entries are activated-'
;:by the "Requisition and Issue Voucher and/orrthe'validated:_i

: r"ShiPPing Report" f:frr7':‘*~¥‘




4 3 3 Problems in . the Present Procurement System

.l)hlProcurement takes long time and on time deliveries of Lhe .

"f'equipment and materials are not always met causing long shutn '

éyfdown time of the plants and extension of oveihaul period, etc.:-“.

.-:2){_The delivered goods sometimes do not satisfy the requiredy

' speclfications..t

__x3)“_There are .somer cases .in which the fundamental performanceh;.
",Eguarantee of the plant by the original supplier cannot befi'
'u;secured because of the blddlng system or 1mproper specif1¥
.iatlons attached to the purchase order.eﬁ ' |
'3sthThe inspection and’ testlng system for receiv1ng the delivered.:
'.lh”spare parts are not still adequate..h;t'

fljfa;S.h,_Recommendatlons and Adv1ces

In order to. solve the problems mentioned in Lhe precedlng f_'
‘i_subchapter 4 3. 3 -the, follow1ng recommendations and/or advices are

hhproposed

gl) Adv1ces oRn the New Procurement System Planned by NAPOCOR

rFhe new computerleed NAPOCOR procurement system will be“p'

;;usetul and effectlve measures to 1mprove the long procurement_';

'Hitlme,_proVLded that—lt W111 be well prepared and properly,

“"fapplled,and 1n actual operation_of thlS system 1t 1s necessary ;

*'lto consider the follow1ng.ﬁ

'-'In order;to follow the procurement schedule and to miniwjf

. regular maintenance and overhaul “ig quite 1mportan ilfhe

Jf*tnew table of organization of the plants currently proposed”

'hlfto the NAPOCOR management w1ll be effective for thls_5'5

”H7purpose..:: A

i.mlze the emergency purchase, good procurement planning for;h'f'
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‘b, fAnd also restrictions of the emergency purchase, which 1s..;.
”ffrequlred to meet the immediate need of the plant repalr'
caused by accidental troubles, should be minimlzed as far

‘ h7as practicable;srf'

=-_'_I.\lci'w:ﬂr:_':eine:rg"'-enc3,1'.'..151;1rc‘n'as‘e:':s‘j:zs‘i:fe'm issa¢£§éii§7fﬁnc£15ﬁ—?jf
*vlng to procure consumab]es such as welding rods, H gas,
“'ifor generator, etc. but,‘lt seems that such things can be..
'jpurchased regularly by forecastlng monthly or - annual need _
of power plants.:_3=;"’ | | |
| wTherefore,-ithiSUrecoﬁmeneahie"to ﬁséttué.ésérgéﬁci5
"purchase system for the procurement of equipment/materials.
*'needed for the emergency repair Works of the pOWer plant.:'

”5*of accidental trouble.,-'

'.2}-sPreparation;and'Reviveof reﬁhﬁi?éiespeéifiéAtioﬁsfu.~ﬁ:'

a Technical specif 1cat10n8 “are one of the most, essential N
| "&odnméh'ts : forthe ff:"brd'éiifémént'_.' and “perfori “decis 1ve fune-
itions to manage the quality, nerformance,.price, inspece
_}tion, delivery condltlons, etc;.of the goods to he purn:
"chased' The preparation of the technical specificatlons:

'are being done by the plant malntenance section, however,ij;"

'_fdue to the manpower drain out to abroad of highly exﬁ'
periencecjtengineers,:-some;;ﬁundamentslﬂ probiemssrare:-en" R
zj¢0uﬁteféd~1n:sPigeubfcthé.égfﬁégt effort ekérted by the.

:-plant personnel.- Therefore, iﬁhediate7assignmentfofﬁthis:.hh

” work to the existing centralized :technlcal group w1th,.h -

' highly quallfled englneers like rehabilitation task force_

seems to be essential to review the technical specifica~?f3" .

thions relating to_criticsl-items prepared_at.the plants;felfrfﬂf*
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At the. 's;am'e'.’ 'tiine:'l'e'ontinuous tﬁainii{g "of':tne plant. mainte= -
.“inaneelnersonnel tolbrush Up. their engineering capability'7
_'w1ll be reeommended accordlnély |
.Standard technical specificationsistln 01der:to.auoid the..
aincompleteness”of the-technical'speoifiCations-to benae-i;;
f&companied w1th the procurement schedule, establlehment of .
':lstandard specifications or. forms of the equipment/materlalsr'

',are recommendable.,~And, at*the-same~time, standard pre~”'

qualification llSt of reliable and reputable manufacturer/r'

'.;suppliers also are to be necessary Lo Slmpllfy the bldtfi

:evaluation Works in order to secure reliable and stable.li
.;:operation of ,the' nlanta, This..prequalification table-_”
lrshould be reviewed every year to restudy 1ts adaptabiiity..._.

-The prequalification table of suppliers should also 1n—;*
sclude the original manufaeturers which should be always

_adopted for major and essential equipment/materials.:

The standard technlcal spec1f1cat10ns shall cover the

.follow1ng as the minimum requlrement. 7_; o

:(1) For equipment fac1lities, 1nstruments and/or_}

: :-;g(a)' 0r1gina1, technical. speciflcations and draw1ngs'
:ﬁtof the equipment ;r:.;l}.3ifw"

. (B) Design conditions including envifonmental con-

o dltion -
"f'i(ej:.qugireﬂﬂperfo;@anee'j ;T-.

(@ quantity
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@
@ oo

@
(a:5 .
RO%
HOR

. Lffej'

:“?ffﬁf

',,:<g)ﬁ“

)

(n)

Fdf

4 wa1

duaiityféf-ma£e£15159

"Appllcable standard

Painting |

1nspection, testing and.records.f
VNecessary drawings and data to be.submitted

Delivery conditlons'such ‘as’ delivery schedule,;:

'*dellverv place, packlng system,'transportation,
Cetes

OF

:Reievant dréWiﬁés'Sﬁch?ésﬁiﬁstéllétisn"dfaﬁfﬁés;

_ "iﬁibiﬁg'diagrsm;ksehematic diagrém; ete, -
"(;)ff
Ty

Deflnlte scope of supply
fRespDnsiblllty 3¢f7 coordlnatlon ifi'sﬁbﬁ"isf
reqq;red_w1th the sthe: supplier'

Guarantee conditions

mateérialss

Original technical ‘gpecifications

Quantity

‘Quality of materials

~ Appliéable standard

Paiting

Inspection,_testing and records S

Necessary draw1ng and data to be submltted

Delivery conditions such as delivery schedule,

7 dellvery place, packing system, transportation,3

-fecc.rar;::*

S @ oo
'“T(j)}

jResponsiblllty jef coordination “if sueh s

Definlte scope of supply

'"'lequired With the other suppller Qkffi?;::
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fl(k} Guarantee condition

All ‘the requirements mentioned in the abOVe items (1):3111

'i”and (2):are not always applicable to every equipment or

'imaterials_but;-all technical specifications should referl

'f;”to all Sai items and should cover all necessary items.e

. 3) EMonitoring of Delivery Schedule

It 1s also recommendable to have a continuous delivexy

3:schedule monltoring function 1n the regional center which '

-‘monitors each CrltICdl tlming p01nt, such as the time ror the

“purchase requisition, purchase ordez, 1nspect10n and testing,"
'*delivery, etc., 1n order ‘to. coordlnate the tlme of equipment/_'
f'material delivery and plant maintenance/overhaul schedule

'"lffPrePared by the plants.:,‘;

ﬁ);lUnlt Price System l"
| unlt price.svstem,is recommendable for.equlnment/materlalslu

r:to be procured from orlginal manufacturers and comparatively
1sma11 equlpment and materlals to whlch b1dd1ng system is notf

: .appllcable or not suitable 1n order to mlnimlze the tlme forf

”hfprocurement, to get good performance/guarantee of the plant or:':"

'-'to keep the prlce w1th1n reasonable level Much attentlon and;f" S

.hi:care 5h°“1d b paid fOff:éCidlng the basic unlt price to keEP':h'

By 1t at reasona,le price 1evels by wldely investlgating the_l

ll{prices of,similar or. equ1pment ones._ﬁrjiiiii;,g;::::.

3.35}51D15patch,of Procutement/Finance Personnels

s It 1s‘:also advisable to dispatch procureﬁent 3finan0e

T.V}fpersonnels abroad to observe and:stud"the procurement andf,t;

:materlal management;_systemsuﬁ1n'

'i;utilities and/or some of thegleading manufacturers.;;*z

'1ectric powerh_ i_{
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Becéﬁéé _1ﬁpr6v2meﬁﬁ  bffiﬁfégggéﬁéﬁff éfétéﬁ;igna-sﬁéﬁéfiéiﬂ:“*
'_managémgﬁtzéiéﬁgﬁ i§ iﬁ&i;péﬁ§éB1é'f;ﬁ;iﬁ#éﬁf&téﬁﬂaﬁd o§égaii  
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: 5; REHABILITATION OF POWER PLANTS
©.5.1 MAJOR SPECIFICATION OF POWLR ?LANT EQUIPMENT

5.1.1 Cardner Power Plant Equipment

1)"3011er Equipment"

a. " Boiler Proper

" Unit No, 1 “-Unit Noi 2
SType SO BT ' Gnce-Through -
' Benson Type:

Stéam'pre§5ufe

' *Design pressure péié(kg/éngj 2,180 '(153,2f) | .3;425"(2g0;8):.;

=*Flnal Superheater p51g(kg/cm g) ' 1,860 .(126;56)' 2,770 '(iQﬁ;76)ﬁ_ :.
outlet ‘ . . .

_.§R¢héaté£,oﬁ£1é£-@.psigfkg/cng) . 530 -(37;26) |  544.3'(_38.27)

Steam temperature.

‘#kétihg'té@pefatdfe '3§?2(6c)' ~f {1,005: (540:5) 1,005  (540.5)
*Eéonéﬁiéé;iiﬁiég  CeR o sl (232.8) 481 (249.4)
kRéhé5£er:inlét"”f'] 0y "645"(340.55j N
_ *Reheater Outlet - j:°F (éC) - 1,605'_(540;55. ' "1,065 T(SAOAE) ufi'.
*Superheater outlet - 33 o 1,005 (540.5) 1,005 (540.5)
‘Evagorathn _ ) .._ ) . . | |
*Boiler MCR - -i@/ﬁ'(t/hjf_Lidésﬁboo"'(483f0§)f1;575,435f;(i60,§j S
ﬁuni£ 4/4 1oaq 5 Ib/h (t/h) 1978,194 (443.70) 1,494,276' (677}8):j:;
‘=Sﬁgé#heaﬁérj: o | | | :
_ 7'%?fiﬁafy Superheaté; '
':T}Pé:: ' :.}f._', o '_ o _]éqnvéépion - Hdriiont31 Cbﬁtinpous
| e | | | | Tube Type

HééﬁiﬁgtSurface';: ft (m )  | 31’500 (2 920 4)



' Ggrdﬁééﬂ _

SRR o UnENe.l' . Unit Ne. 2
-.¥T69_éhdfRoO£ §ﬁPe#heatef- | | | |
mpe o Tangent eype

: Héétiﬁgfsu?face  ot (mT) oo

:¥SeC§ﬁdary'Suéefﬁéaﬁerr
Tyﬁe‘ ;::yﬂu= _. IR _ e ;Radiént'type Peﬁdant'tyﬁe
Heating surface . £t2 (d) 6,400 (59.6)
_ *$;pe.¥h'éa.t_ét_. materials o R - | | Si‘M':a 49
BN : | | sTBA:lé;zé,ésizé'
,Egﬁeéteff. o .
kfypé' R - S .ﬁori?pﬁiai=coﬂti~  Héti?ﬁﬁtaiLéﬁaf
. | ﬁuc;us tl..l.];)_er_ t.y.pg..;; - ﬁén'dént{: c.'o_ni.:inu-f-
cus Ewbe
sSurface area . fti (d) - 13,300 (1;235,6) .44;8002ik4;162;65-
 *Materia1'_' S e .._ Lo .-‘:". o ' STﬁA;12,22;24, -
O . o . -$f3535i: _ -
'*Matérialbtﬁuﬁe)i-- S o 3 I :JféiSTBA%42 _
Con T _ : | (ASTM AZIOA‘-.:U_
| *Sﬁéfééeua?eég; ;_]., ft?4(m_) .-_ £§;é0qJ (é;ﬁga;oe) 30;266'(2,805P7i.
CAInfeutler R ASL/S60. o 48L/shs

temperature . (°C) - (232.8/282.2) (249.4/285.0) -



Gardner

Furnace .

*Volume . - 0 ft7(m ):

- *Construction of

water wall"™

*Manufacturer/erector’

© by Air Preheater

Regenerative air heater .

 #Type

2 .2

#Heatiﬁg afea'_ o it @)

. *in/6ﬁfiet‘éirf' °F (°C)

" temperature .

*Manufacturer/erector "

- Steafn coil air heater

- *Type

:.'(Heating_érea.. . :ftz wly

- Unit No. 1

Water wéllsfafe
 2;1/2faﬁa 2~3i/32'
'.OD carbon.stéel
tubes. - The léger !
':heaférldff?§nt rear

" -and side wall are

downcomers |

Babcock - Hitachi_

:Ljﬁngstrbm Horim_-

’ zpﬁtal tyfef

78,850

.(7}325}4)]Héater'*: 

- 135/565

(57.2/296.1)

~ Gadelius

CHDI-2V5-17-96

Unit No, 2_‘

79,750 (2,258.2).

Horizontal

menader..

1 fedffr0m'tW¢ 22" 0D

Babtoék_—_Hitachi

'Horizohtal re-"
" ‘generative type =

98,070

(9;111)/Heﬁtef'

160/555 -

(71,1,2?96.5) R

Gédélius

21-450M4V-5TI-FE3-

1 18,5100 (1,719.6)"



- Gardner

5 *Typé]ﬁﬁitS numbéf

- *Manufacturer/erector -

Unit No. 1 .

RSBS3  rack type
. retractable 1anée‘

- 24 units

Babcock ~ Hitachi

 d.  Boiléf Autématic'COﬁtrol

'-.‘Cambﬂstién control

f*Type

*Manu{acturer/erector

Temperature control.'

*Type -

~*Manufacturer/erector

‘Feédwater ‘control’

*Type .

“#Manufacturer/erector -

: 'é;;‘FﬁeifSupﬁly'& Firing

“ . Pneumatic

~‘Bailey

-Pneumatlc

.Bailey

Pneumatic

Bailey

System i

Heavy oil storage tank .

C RIype

ﬂ'*éépacity.m%_x'nﬁmbér'{'

. *Manufacturer/erector

': ghL 011 Storage Tank

**Type

:_ ”*Capac1ty *: number :_ -"

j,Floatlng roof type

Unit No. 2

RSB—53A_retracté.

.able'gack__'.”

22 units

Babcock - Hitachi

" . Pneumatic

Bailey

,Eléétropneumatic*=

Sieméns

'Pneqmatié.f

VBailey/Sieméns

.,;Common use for GI G2 Sl, and 52

~ Tank No. L 875106
= ngnkiNo; 2:4——'18,751;5_5 

Tank No. 4 === 23,550.0

Cyllndorlcal B L-12 -00" W 12' 00"

1, 720 (44 36) x 1 set |



- Gardney -

[

“*Manufacturer/erector

Heavy bil.serviée-téﬁk';'
*Type
*ﬁépabity, numbér'of-tank

*Manufacturer/erector

Heabffdiluﬁurner

*Type

Uniit No. 1.

None :

Returh flow

”’*méch&nical,

fatoﬁiziﬁg

#Gaﬁaéitj, number of g/h (1/h)
burner '

" #Manufacturer/erector ..

Ligh£ oi1'quner
o
' _-#Cabaéity_ -'

 .Nﬁmber of butnerIth_

Main fuél 0i1 pumpk'f

ﬁType o

722000 (2,732)
’ 16'§éts'-;'

‘Babcock “& Wilcox

16 sefs

~No. A6DH - 400

*Discharge pressure }'psigikg/éﬁzg)f
. -Capacity_"
& number ‘of “pump -

~*Manufacturer/erector i

765 (53.8) x

- gal/min(n’/h) 264 (59.95)
}:;leets L

~“'IMO - DeLaval

Uﬁit.No; 2

None

Wide range:return.
" flow mechanical .
- atomizing

1,280 (4,845) %

18 sets - o

“Babesck & Wilcox
18 sets

IMO-Screw-type

spindle puip

720 (50)6)_fj'3'

380 (74.9)

‘Siemens



" Gardner

Unit No. 1 - Unit No, 2
%Driver f”Typé_ : G.E. explosion

proof motor coupled

by a falk type

coupliﬁg . .
- Capacity | - | zoo'ﬁp (169.2 kwj;. iso;kw,.lsdo rpm
1200 Tpm : 440V, 60 hgfé-
Constant diffefential fqél-oil pump o
'*TfﬁE.  -. : : _ -  _ Centrifugal;'véftical-:.
. 2 étages
~*Capacity & number | _
of pump e gal/min(mélh).515 (48.82) # 1 set

*DischafgenpreSSure ' psig(kgfng) 915'(64;33). o

*Suctibn pressure o pSig(kg/mZg).'74O (52.03)

Light fuel oil pump
*Type " No. A6DB-137 SCREW
' *in/ontlet pressure, péig(kg/m?g)'_l? in Hg/259(0.59/18.2)

capacity & number _gal/ﬁin(malhj 27.8 (6.31) x 2 sets .

| of pump. _
H*Manufécturer[etééfbr_- : .-‘: IMb - DE LAVAL_'
_ :*Dfiver - TQP?;__ | o L | G;Eg explosion' : ' Igductiqh_ﬁotor :
. ; - _ p;oéf mé#o;. |
- Capaéity HP (RW) | _ 7;5'(5.6). _ ' 7.5;(5;6)_

*Manufacturer/erector . . General Electric



Gardner

| Unte No. 1  Unit No. 2
fMéin fuel oil heater | _ | _
stype o o OUS 14-96-2F MESCO JEVI3-162F

- thermofilm-

*Capacity & number" gél/min(m3/h) 100 (22.7) x “-135'(30.7) X
- of heater - : o 3 sets - 3 sets
#Manufacturer/erector. " 01d Dominion Lron  The Eﬁgineér'Co;

;nd Steel Corpbration

£ Bbiiéf'Dréughting Equipméﬁts

HFdfcedrdfaugﬁt fan
*Type LT o o - No. 560 Setiés'lZO"Axial flow, 2
. | | C—DII wifh:inlet : istage_horiédntai,
vaneS'ana connec-. ‘with oil hydrau-

tion of combustion lic motor blade

" control ' _ adjﬁstﬁént _
*Capacity & number  £t>/min 178,410 (5,052.6) 232" 1b/sec(105.2 ke/sec)
| - '(ﬁB/min)'1  .g 2 éets x 2 se£é' |
*Pressure . k S 4o wg (nmwg) = 37 ©s0) 45 (1143)
.égevolutioﬁ spééd' Tpm o 1;180' - | .1,750 |
| *Manufacfuférferéétof ' IEEEREIE Ameficaﬁ,standérd Diﬂzlef
*Driver —.Type. _ R .,._._ ;  Squiprel.éage,
: _ '_hdrizdnﬁél
- Capacity ﬁf'(kW)  ,wﬁ'-1,2$0'(§32;5) x 2;250”(1630)-x'
| ¥ number ' | _ ,. 2 éets _. N 2 sefé_
- Manuféc;ufer/j_" | _ General.Eléétrié © Siemens

erector



. Gardher”

CUnit Mool . Unit N2

Gas_yecireilation fan LT
B R yit S L L st0 e i, |
"i *Capac1£y b number _: fe” /mln .t;-;;ff*,f;  f:"_ ';_] :256;860-f7,1di;6)
SRS _ o (m /min)ifi_:;':;;: :r_{;_y£;"?: xtlféétﬁ;7  _
" *Pressure ':;7.. mmAq L | - o N EUL
*Revolutionweed rpm 885 = 900
 *Manufacture/erecto¥7:- e -
7 o .*Driver s Type : :_. .'_".EI_VEFUP 3 (ﬁ | MotorDrive -
- :— Capac1ty kw 'E _ ';  o 1nduct10n‘moror. : . . |
-‘x V.nl_lrpre;‘::‘-_._.p,. o o 400 *1 set 475 x __i éét’__
f¥ g:Méﬁ¢£§¢t£;ér/f' . Hitachi, Ltd,
erector o R
:'ELfCoﬁéffqéti§§§;f u ;;  :  o ::.’;Constructed of welded steel plate,.
| N | i .insulated with 2' thlck magne31a
"fand gunitelined with 2"'th1ck
'f?mlxture of sand and "Lunlrlte
”;:éeméﬁf. | | .
*Top outside aiaﬁgtgf;“;':f_aTj;;_V; 6™ (4. 725m) _
:"HESLght 5 : '";’301“63/4" (91 906m)
;T_.i*Number.;;? ;ﬂ;;;j;; ,. i-:.; :'..EOHE stack for Unit l and Unit 2

'f*ManuféCtﬁFQi/erééfbrf "f,ii:f :f{;Pac1fic Englneerlng




" Gardner - .

“ndt No,'“

':g; Boiler Feed Water Pump

' ;Turblne drlven feed water pumg '

.:.*Type & number of stage"_i”ﬁ'%ﬁL-ifﬁdhéff

®Capacity - 1ba/M(T/R)

& number of pump

-:7*T0t81 ﬁéhd'h'*f o 7?91 (ﬁ}”1=;'”TN§nQ1

~revolution . rpm’
. *Manufacturer/erector .

Turbine for BFP -

kType.---V:¥. R f_  '_ "'_ '“":Nﬁné 

SCapacity & mumber KW
'bf;turbiné'
*Manufactu1er/erector i

- T—BFP booster pu@g

':*Type'fff-:7 7-f?”"' 7”-9m'37-*?—ffNéﬁérr'

-'*Caﬁéﬁifi°&*nuﬁﬁér?f Clbs/h (t7h) -

'of pump

*Total head & }-: _péiz(m) {giffkﬁbpé :

' revolut1on t“'t;*“Lf Tpm .
 *Dr1ver (pump 1nput) kﬁ'..

'-*Manufacturer/erector

1

Unit No. 2

_HDGr.TS}iZ,Stage -
.centrlfugal

1 863 000 (845)

x 1 set

1, 545 (2 492, S)ffv'
jaeoo

KS &_B'!f3f -

¢ Axial feacﬁioﬁ;
- single eylinder’
'CondéﬂSing typéa1_""

14,2008 1 set .
&:Sigméns

CYNK NA00/300y -
-.i dbubf‘éuctioﬁ,_"”
"single stage o

"fnfvl 863 000 (845 0)fr-f’

U96(67.5)
Cos
200

RSB
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- Gardner.

‘Motdr'driﬁen feed water pump’

*Typé & number of stage

. '*Capaéipyh& ﬁumbef; g/m(m3/h)
. .Qf.pﬂmbf ,=.
*ngéi.heéd & - psi (m)/rpm
_fevélﬁﬁibn : rpm |
*ﬁanufaétﬁrer/ergcﬁor

%Driver - Type

- Capécity'& kW
:ﬁumﬁér of motor -
L Matufacturet/:

erector

‘Unit No. 1

8" HH-BFL, hori-

f_zontal Barrel.type

9 sﬁages_
1,328 (361.6)
x 2 sets
3,025 (2,134)

3570

" Pacific Pumps

3,100 x 2 sefS'

h. Feed Water Heaters Equipment

No. 1 LP feed water heater

*Type'

()

e )
_*Heating surface. area ft
.¢:& ﬁﬁmbér_0f_ﬁéétér

'*Matérial of heating .

_-fdbe

Hoti?bntal'UQfﬁBe

L.P. size 34-35B

5.056 (469.7)
‘1 set

. Admiralty ..

" Unit No. 2

HDGr 558(7 stage
céntrifﬁgal,

motor drive

1,631 (370.5)

% 2 sets

3,585 (2,520)
4870

KSB |
Tptél#f.gnclosgd_f
fan cooléd |

4,400 x 2 sets

Siemens .

Vavl.115.4/470,
hofizont31 U% _:f

tube, 4 pass

4,740 (440.3). . .

' 1 set

St;-35.8 Seémless.

_Steél
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