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Table 6-4-5  HYDRO PO¥ER PLANT TRANSFORMER TECHNICAL DATA(1)
NORTHERN LUZON REGIONAL CENTER €172
Nawe of Bank | Capacity Rated Connec- Manufac- Mfg,
Power : Yoltage : Remarks
Plants Nos. QAL | k¥ tions turer Date
Magat Tl 112.5 | 13.8/238 | D-Y | RADE KONCAR | 1982
2 '112.5 | 13.8/238 | D-Y | RADE KONCAR | 1982
T3 112.5 | 13.8/238| D-Y | RADE KONCAR | 1982
T4 112.5 | 13.8/238| D-Y | RADE KONCAR | 1982
Ambuklao T1 32 13.2/220 | DY |G.E 1956
T2 32 13.2/220| DY |G.E 1956
T3 (20) | 13.0/89 D-Y |1 1956 | Distri. Tr.
T4 €20) | 13.0/69 D-Y |W.H 1956 | Distri. Tr.
Binga 11 64 | 13.2/220| D-Y | ASEA 1956
T2 | 64 13.2/220 | D-Y | ASEA 1956
13 (30) | 13.2/69 D-Y | OSAKA 1958 | Distri. Tr.
Pantabangan | Tl 64 | 13.2/230| D-Y |HITSUBISHI | 1976
2 64 13.2/230| D-Y | MTTSUBISHI | 1976
¥asiway 15 13.8/69 D-Y | MEIDENSHA 1981
Angat T1 122.2 | 13.2/115| ©D-Y | MITSUBISHI | 1965
T2 122.2 | 13.2/115| D-Y | NITSUBISHI 1965
T3 22 4/115 1 D~y | MrTSusisHI | 1965
4 12.5 | 13.8/115] D-Y | TRAFO UNION | 1986 |
5 (25) | 34.5/115| D-Y | WITSUBISHI | 1990 | Distri. fTr.
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Table 6-4-5 HYDRO POYER PLANT TRANSTORMER TECHNICAL DATA(2)

SOUTIERN LUZON REGIONAL CENTER : (2/2)
Name of Bank | Capacity| . Rated Connec- Hanufac- fg.
Power Yoltage . Remarks
Plants Nos. QUVA) kV) tions turer Date
Kalyaan 11 170 13.8/230| D-Y | INDUSTRIE 1981
' 9 170 13.8/230 | D-Y [ INDUSTRIE 1981
Caliraya = | Tl 22 13.2/115| D-Y | MITSUBISHI | 1966
2 29 13.2/1151 D-Y | MITSUBISHI | 1966
T3 50 115/69 D-Y | 0SAKA 1980
Botocan Ti | 3x6.6=20 | 13.8/115| D-Y | PENNSYLVANIA | 1927
T2 33.8 | 13.8/115| D-Y - | ELIN. | 19217

6 -~ 268




Pe6i

7961

BLET-

£B61
9L81

EREER I

19817 NISSIN

39312 NISSIN

39904 NISSIX
12813 NISSIN

ud

L I ]

7861

1981 INSIENSLIK | 8
0861 30919 1004
9861 B
6161 I4ST4RSLIR

¢ 19l
g (9L
CRAY

(523

(672D

E [ LLg)

g (882

006 ¢

pos’e

0081

0081

&N

008 ‘T

002

Gl (00073T)

0oe-o1

0081
002 "1

&9

0€?
0te

0081

000 St

A RCRASRRILY:

00z ‘1

0% 1

008 1

69

o€z

082

000°0r -

002 1

2red

£

02

£ (000°8 )

0063

gge

439

a4y
00

429
820

130

130

120

baYy9

povas
8/ve1/poves
B/VE1/79v39
8/¥21/hSVIS

FARTS

GIT 3e3uy

G9 Aenysey

P1d€8 ‘Y118
FLd¥8 ‘P1d28

nez cmManmuamm

- pagos

AL
yaars ‘vados

8/v€qeg
-~ 8/val/yeags’
8/¥21/49418

£°L

59 =Burg

€7 =3uIg

425

429

8/v21/9VVES
B/VTL/IVYZL
VY18

8/¥21/POKES
PZ1/VOR1S

082 Oef¥nquy

087 3eser

syletnay

#180 'BIK

1310328 NUEE

(8.43)
amy
-

YA/ YARD
Aytoede)

3u] paiey

4]

1uazang
pajey

(A
agejpiof
_paiey

ad4y

siruf

SOy 19y2aaq

(VH/¥AR)
GBET U1 -
19497 3[04

- sng uoYieISqng

(e/1

-

(1)7SH33IVA80 LIADUID d0 VLVQ TVOINNDAL GNY ST3AZT 110Vd INVId 83404 08010

mmhzmu.g<onomm NOZNT KYTHLYON

9-p-9 91q8]

269

6



IESIANSIIN

3961 (9°L1) i 00S'E | D02'1 | ST 1800 | € 018 g11 uedo3og
€5t 30811 ANONT g (02 ):i005°2 0021 69 430 A L5 69 m»mh__mu
gv51 "3 J14I0¥d - 6L >iQos 1 nog mﬁﬁ. 8230 1 F0E8 L L°E 12 811 edeatye)
2861 39513 114 £ or (GO0"LT) | 0OC'E 082 g9 g B/YZI/PNALE
8/¥B1/PNNGS i
8/rNaG8 :
B/PZT/¥NNp8
2/VZI/FNNER
. 8/7NNZ8
0881 0 INIYOVR - 0 P (GOOLYY | 00072 EY3 €35 91 8/VTT/PNYIB | 0708 (TGS TR Q€7 ueefejey
(s, 42) CYR/VARD wn {AY) YR/YAK)
sleq CBJR | Jeaunioelnugy amry £3voede) lusiang | advi[o4 | adA) | sytup | "soy Ioyeeag GRGT ut sng UC11EISGhg
AT Uy nmamm pajey naiey 13491 1ined .

(3/0)

(2) - S¥TXVEEE LINDYID 4O YIVQ TYIINHOAL QNY STEATT LNV INVId 42K0d 0dGAH

YILNTD TYNOIOZY NOZNT NUIHINOS

9-F-9 2198}

6 ~ 270



Table 6-4-7  TRANSMISSION LINE FAULT RECORDS IN 1990 (1)
(230kV)
o ) No. of Circuit. Frequency Duration

Transnrission Lines Civeuit &erlrl]f);lg T (hO(l:lrS) B/AX 100 /B
Ambuklao-Bayombong 1 6234 | 3 123.00 4.8 41.0
Ambuklao-Binga 2 17.62 3 31280 | 170 104.3
Ambuklao-Santiago 1 105.01 20 159.60 | 190 8.0
Balintawak-Mexico 1 55.03 1 1.10 1.8 1.1
Balintawak-San Jose 1 301 8 2 0.40 6.6 0.2
Batangas-Makban 2 70.24 1 100.80 1.4 100.8
Bauang-La Trinidad 2 7176 2 97.70 2.8 48.9
Bauang-San Esteban 1 95.17 1 49.10 1.0 49.1
Bayombong-Saniiago 1. 42.68 5 8650 | 117 173
Binan-Calaca 2 122.94 5 2.00 4.1 0.4
Binan-Makban 2  65.48 6 39.40 92 6.6
Binga-La trinidad 2 23.92 5 33140 | 209 663
Binga-San Manuel 2 68.60 17 31650 | 248 .| 186
BTPP-Hermosa - 1 37.19 3 34.60 8.1 115
BTPP-PNPP 1 40.03 2 11.40 50 5.7
Cabanatuan-Mexico | 1 67.31 2. 1.40 3.0 0.7
Cabanatuan-Pantabangan 1 5247 g 3840 | 152 43
Concepcion-Mexico 1. - 3742 3 6.70 8.0 2.2
Concepeion-San Manuel 1 79.66 1t 30770 | 13.8 28.2
Dolores-Malaya 2 78.00 0,20 2.6 0.1
Dolores-San Jose 2 76.68 0.20 2.6 0.1
Gumaca-Kalayaan 2 18822 | 1S 7940 | 80 53
Gumaca-Labo 2 17792 . 3 760.50 1.7 253.5
Hermosa-Mexico 2 ?5.30 -6 4.60 8.0 0.8
Hermosa-PNPP 1 27.19 2 170 74 09
Hermosa-San Jose 2 149.96 3 4090 | 20 13.6
Kalayaan-Makban 2 83.80 9 17.60 | 107 2.0
Kalayaan-Malaya 2 5774 3 1.60 5.2 0.5
Labo-Naga 2 | 19818 7 134.50 3.5 19.2
Magat-Santiago 2 3074 6 21910 | 195 36.5
Mexico-San Jose 1 54.04 2 2070 | 3.7 10.4
Naga-Tiwi . 2 118.60 4 269.50 14 67.4
| Pantabngan-San Manuel 1 66.22 4 13.10 6.0 3.3
_Santiago—nguégamo B 1!_6..29 3 0.40 2.6 0.1

Others 396,36 - -
o TOTAL - ' 3,040.29 171 3,584.50 56 21.0
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Table 6-4-7

TRANSMISSION LINE FAULT RECORDS IN 1990 (2)
(115kV)
T _ N No. of Eircuit Frequency Durat%on '
ransmission Lines Cirevit (ker;;%;il‘ . (hours) | B/A X100 /B
. STEEL TOWER
Angat-San Jose 2 34.78 3 0.5 8.6 0.2
Balintawak-San Jose 2 59.64 1 3.3 1.7 3.3
Binan-Sucat 2 30.98 4 6.5 12.9 1.6
Binan-Dasmarinas 2 28.92 - - '
© Sub-Total 154.32 8 103 52 13
. WOODLEN POLE . -
Angat-San Jose 1 '16.00 12 153.1 750 12.8
Laoag-San Esteban 1 120.87 24 1507 | 199 6.3
Dasmarinas-Tagaytay 1 24.830 0.3 4.0 - 03
Dasmarinas-Ternate 1 26.15 2 5.2 7.6 2.6
Novaliches-San Jose 1 13.50 3 27 | 222 0.9
Sub-Total 201.32 42 3120 | 209 74
3. 115KV TOTAL 355.64 50 31223 | 141 64
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Table 6-4-7  TRANSMISSION LINE FAULT RECORDS IN 1990 (3)
(69KY)
G | e | | | B | o |
Aral | 18257 49 38.00 26.8 0.78
Area 2 354.94 224 1,334.74 63.1 5.96
Area 3 397.29 145 849,18 - 36.5 5.86
NLRC i Area d 44354 396 .7,401.39 89.3 18.69
'Area_5 272.10 158 266.36 58.1 1.69
Area 6 269.65 o 374.61 34.9 3.99
Area7 .65.00. ' 12 114.80 18.5 9.57
Area 1 - NA NA —~ -
SLRC Area 2 261.38 157 417.08 60.1 2.66.
Area3 467.94- 352 550.16 : 75.2 0.99
Total 271441 1587 .| 11,146.82 585 7.02
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Table 6-4-7 SUBSTATION /SWITCHYARD FAULT RECORDS IN 1990 (4)

(230kV & 115kV)

Equipment Frequency I?;:;?;:s)n
Ambuklao 52MVA 2 68.10
Bayombong 40MVA 2 21.30
Binan 300MVA (T3) 3 - 19.90
Binan 300MVA (T4) 4 790
Binga 30MVA 1 53.20
Botolan - 50MVA 1 4470
Cabanatuan SOMVA 1 0.90
Concepceion S0MVA 3 -0.70
Hermosa SOMVA 1 0.40
Kalayaan 230kV Bus. 1 040
Mexico - 100MVA (T1) 1 0.60
Mexico 100MVA (T2) - 1 0.60
Mexico 50MVA 1 0.60
PNPP SOMVYA 1 0.50
San Jose  300MVA 1 0.80
Santiago ~ 40MVA 2 3,20
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Table 6—4-11 REPLACEMENT PLAN OF 230kV SUBSTATION CIRCUIT BREAKERS n

Name of
Substation

Systen

k¥)

Yoltage |-

Number of Existing

GCB

' OCB

Llrcut Breakers

ACB

Fﬂtal

Number of Breakers to be
Repldced by GLB

GCB OCB ACB Total

(NLRC)

230

- 3
Bauang 115 - - 1 1 - - - -
' 89 - b - h. - - - -
AREA_]_ ............................................................................................................. T
, 230 5 - - 5 - - - =
San Esteban 118 1 - 2 3 - - 2 2
69 - - 3 3 - - - -
.. 230 - - 9 - - - -
AREA-2 | La Trinidad _ 3 ) 9 - 9

69 .-

AREA-3

San Nanuel

Cabanatuan

9230

230

(5
-2

(@42

Labradof : 233. .ﬁ ; : : : : :
Tuguegarao Zgg_ } g. : E é : _ - _
AREA*4. Saptiago. zgg ? - B g 3 B : N
oo | B0 |0 5T 3| Lo
P T N

AREA-5

Olongapo

Penen |

_ 230 9 - - 5 - - - -
Botolan 69 4 _ B 4 ~ - - _
o w0 | 5 - - 5 I -
Concepeion | - _ 4 - - B -

T e e e
Mexico 230 - 13 i 13 - = - _'é

14

[Notel

L
2.

14

¥ Shows Insufflclent Break1ng Capacity
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{ ) Shows Number of Breakers Under Replaceleﬂt by GCB




Table §-4-11 REPLACENENT PLAN OF 230kV SUBSTATION CIRCUIT BREAKERS (2)

_ Number of Existing Numﬁer of Breakers to be
Nane of Systen Circut Breakers Replaced by GCB
Substation Voltage ....... s
ubsta | D GCB  OCB  ACB Total | GCB OCB ACB Total
' 230 8 4 - 12 %9 4 -
San Jose 115 7 - - -
AREA..? ..........................................................................................................................................................................................
bolores 230 11 - ) 1 i ° ) -
f 115 1 - 6 - %5 5
230 4099 16 119 6 § 97
. 115 16 5 3 24 - 5 2 7
NLRC Total 69 4 8 5 71 - 1T 219
Total 94 97 24 215 2 38 13 53
(SLRC)
230 4 - - 4 - - - -
AREA-1 | Batangas | 69 ; 4 8 _ _ _
. 230 16 - - 16 %4 - -
Binan 115 2 5 - 8 - - - -
AREA_Z emrermmamtceterasinasanssmnrasmindiaieierranatairrnnns e A e emm e e ETe TSR AT AL AR EAR e ban
Gumsica 230 5 - - 5 3 - - 3
69 | - 6 - 6 - 1 - 1
230 5 - - 5 - - - -
Labo 69 - _ 4 3 _ _ _
230 13 - 13 i - - 1
AREA-3 | Naga 89 - 6 ~ 6 _ _
Darara 230 3 - - 3 - = - -
arag 69 2 3 - 5 0 - - - -
_ 230 - | 46 - - 46 8 - - 8
115 2 8 - 8 - - - -
SLRC Total - 69 9 91 4 97 _ 1 _ 1
thal 5 27 4 81 i ~ 9
230 | 120 29 16 165 0 16 9. 35
115 18 it 3 32 - 5 2 7
CTOTAL 69 6 84 9 99 - 182 20
S Total 144 124 28 996 16 3% 13 62

ENote] 1. () Shows Number of Breakers Under Replacement by GCB
9. % Shows Insufficient Breaking Capacity
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Table 6-4-19 RUPLACEMENT PLAN OF HYDRO POWER CIRCUIT BREAKERS

Number of Existing Number of Breakers to be
Name of System Circut Breakers Replaced by GCB
HEP VOI tﬂge ...................................................................
(kV) GCBE OCB ACB Total GCB OCB ACB  Total _
(NLRC)
¥agat 230 5 - - 5H - - - -
Ambukiao 230 1 - - T - - - -
Binga 230 3 -8 - 11 - 8 - 8
n 69 - 1 - 1 - - - -
Pantabangan 230 4 - - 4 - - - -
Masiway 69 - 1 - 1 - - - -
Angat 115 1 - 10 i1 - - 10 1_0 '
230 19 8 - 27 - 8 - 8
NLRC Total 118 1 - 10 11 - - 10 10
69 -2 - 2 - - - ]
Total _ 20 10 10 40 - 8 10 18
{(SLRC) . .
Kalayaan 230 19 - - 1% - - - -
Caliraya 115 1 - 1 - 1 - 1
” 69 - 2 - .2 - - - -
Botocan 115 - 3 - 3 - - - -
Barit - - - - - - - -
: Cawayan - - - - - - - -
230 19 - - : 19 - - - -
SLRC Total | 119 -4 - 4 -1 1
69 - 2 - 2 - - - -
Total 19 -6 - 25 - i - 1
230 | 38 8§ - 4 | - 8. .- 8
TOTAL 115 1 4. 10 15 - 11D 11
69 - 4 - 4 - -~ = -
Total 39 16 10 65 - 9 it 19
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CHAPTER 7 OPERATION/MAINTENANCE IMPROVEMENT PLAN

7.1  General
7.1.1 Present Status and Problems
1. Significance of Operation/maintenance Improvement Plan

In this study, Operationf/Maintenance Improvement was taken up as
the main theme. This is based on the following reasons and recog-

nition.

(1) After the implementation of the Rehabilitation/Renovation and
.maintenance works, the effect would not last long if the
operation and maintenance management is inadequate and the
effect of the investment would not be satisfactorily achieved.

In other words, it is necessary to improve the efficiency of

maintenance.

{2) - The sections in charge of operation and maintenance carry out
the most important works supporting the reliability and
efficiency 6f electric power supply, even though their works

.‘dare not conspiéﬁous. The work efforts of these sections
should be esteemed, and théir_challenge to improvement of

their works should be encouraged and assisted.

In view of the above, the Task Force and the parties concerned were
requested to partiéipate in this study with zeal, and tackle the

-study of the improvement plans earnestly.

This study wasjcarried'out with full cooperation of NAPOCOR, and
the results were made clues for the proposal of the imprevement
plans.  The continued effort of the Task Force and the parties

concerned will make the improvements more meaningful.



Present Status and Problems

The present status of the electric power facilities in the Luzon

Grid is symbolized by the folldwing two phenomena.

Low reliability of power supply

- Freguent brownouts and forced outages

. Low quality of power supply

- Low voltage and unstable fréquency

Fig. 7-1-1 is the compilation of the "live voices" the Study Team

came by at places visited.

It is clear that the supply capability is lacking. As of 1990, the
total installed”generating'Capacity in the Luzon Grid is 4,321 MW
and the maximum demand is 2,973 MW (equivalent to 69% of thé in-
staliéd-capaqitj), and it appears that there is about 31Z of the

reserve capacity.

Actually the supply power shortage is due to two causes; the one is
the delay in the development of new power sources and the other is
the fact that the above-mentioned reserve capacity is not working
effectively. Tﬁése two causes are at present in:the.relationship
of the hen and the egg. Extensive rehabilitation of the existing
facilities is necessary to revive'the_reserve capacity, and the
rehabilitation entails unit shutdowns whichiin'turn requires addi-

tion of new power sources to cover the supply shortage.

As clearly seen in Fig. 7-1-1, there are many problems related with
the operation and maintenance management (software) in the back-

ground of the present status of the existing power facilities

-(hardware). These problems are tackled first in the following.
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(1)

Problems and Approach to the Remedy

a.

Sorting of problems

The causes, or problems, appearing in Fig. 7-1-1 are
analyzed in more detail and arranged in Tables 7-1-1
through 7-1-3. Even if confined to the problems related
to operation and maintenance, the prbblems are widely
varied and involve many elements interrelated with one
another, .

Clues for approach

The clues for the approach to the problems are as fol-

lows.
. Data and information collected.

. 1990 Annual Audit Report by the Qﬁality Assurance
Department (QA) of NAPOCOR Head Office.

. Operation and Maintenance Management Survey Report

of 1987 by ADB.
Management and administration system-

One of the problems advised to the Study Team at many

power.plénts and other offices was the "delay in the

procurement of goods®. NAPOCOR also. considers this to be
a serious prbblem, as clearly seen by the Ahnugl Audit

Report.

To cope with these problems, it is necessafy to study the

management and admlnlstratlon system In the “Implement—

1ng Arrangement" agreed upon. between JICA Preparatory
Study Team and NAPOGCOR, it 13 stated that "The . study
shall also cover the improvement of efficiencj of mainte-

nance through imﬁrqvement of the NAPOCOR's management -and



administration systems...".

Study items for improvement planning

(a)

(b)

(c)

Based on the clues,  important problems were picked

‘up from among the sorted problems, and their present

conditions and improvement plans were studied,

‘Surveys and studies were made briefly on all the

study items entered in the Inception Report.

The problems related with NAPOCOR as a whole are
treéted in this Section 7.1 General, and those
related with the regional centers, powér plants,
etc. are treated in Section 7.2 and the sections
that follow.

The following were taken up as the problems related

to NAPOCOR as a whdle.

Organization of NAPOGOR Head Office
+ Equipment and materials procurement system
. Personnel'plén
. Education and training plan

. Morale of employees

75



(2) Organization of NAPOCOR Head Office

a.

Present Status

NAPOCOR carried out the review of the organization of the
corporation as a whole in the period from August through
November 1991, which coincided with the survey period of
the Study Team.

In August 1991, reshuiffle of the top management,
including the President, was made. And under the new
management, the organization of the Head 0Office was
altered,

As compared with the former organization, the new
organization is more functional and well defined.

(Refer to Table 7-1-4 and Table 7-1-5)

Major alterations related to the operation and

maintenance are as described in the following.

Engineering Department

{a) Plant Betterment Services Department was proposed,
In the Interim Report, JICA recommended the
establishment of a department to have the overall
cqntrdl of the maintenance of fhé'hydro power,
transmission, and Substétion'facilitiés. This new

'_bepartment is different in its functions from the
JIca reCommendationf_ The former project team which .
was independént and in éhérge of the Manéged
Maintenance Program (MMP) was transferred to the
Engineering Depaftment, and together with the teams
in charge of the nuclear powér ﬁlant and'fhe 
rehabiliiaﬁion wofks.which_belbnged to the

Engineering Department, forms this new department.



{(b)

{c)

The Quality Assurance Departments which were
formerly a part of the Operation Department and the
Engineering Department respectively, were combined .
in the Engineering Department, and these two
departments and the formerly independent Safety &
Security Department were made into one new

department.

The Hydro Power, Thermal Power and Transmission
Departments which were formerly separate departments
were reorganized into the ‘Deveiopment [Design
Department and the Construction Department. The
former is divided into functional engineering groups
of the mechanical, electrical, civil, architectural,
etc. And the latter is divided into regional
project groups and the'group in charge of the
investigation ahd-testing of materials, This new
organization seems to have in the background an aim
to utilize ﬁhezlimited’humber of (or lacking)
engineers as much as possible, namely to use the

engiﬁeers more flexibly within the department.

" Operation Department

(a)

{b)

Formerly there was one senior vice president, but
two senior vice presidents were newly instituted,

one in charge of Luzon and the other in charge of

‘Visayas and Mindanao, -and the operation department

was divided into two independent systems.

The operation-department'in charge of Luzon, has

been relieved of the duties covering Visayas and

Mindanao.

There was- a reorganiiation within the System
Opergtion'.Department,- and the formerly independent
Efficiency_& Reliability Department has been
absorbed by the System Operation Department.



Others

The Planning Services, Finance, Controllers,
Administration and Human Resources Departments which were
under the Senior Vice President of Corporate Affairs were
made independent departments directly under the

President.

Problems
(a) Reinforcement of Planning Services Department

The duty and responsibility of the Planning Services
Department is primarily to formulate the
cbrpo:ation—wide basic plans (excluding the

personnel affairs).

The plan prepéréd by the department is made the
corporation-wide management policy and basic-pian
after the approval.by the Board. 1In other words,
the policy and plan must be practical and feasible,
and consequently, the formulation of the plan
invelves coordination and adjustments with many

related departments.

Speaking from the view point of the operation and
maintenance improvement planning, the plans of
improvement, repair and or abolishment of the
existing power plants and transmission and
substatioh facilities must be studied in relation
with the power sources development plans and the
generating plans. .

Tb carry'qut these important duties, it is necessary
that the staff of the Planning Services Department

is reinforced.



(3)

(b}

Establishment of operation and maintenance

management control department.

It was JICA's opinion on the system before the
reorganization, that there was no integrated
‘department in the NAPOCOR Head 0Office to control the

operation and maintenance management.

In the new organization,-the.Utility Management
Department is newly made. Iﬁprovements'on the
various problems described in Section 7.2 and the
following sections should be made in accordance with
the policy and plan on the cbrporation-wide level
and the so-called "headquarters”™ to control the

implementation should be established in the Head

-0ffice. 1In this sense, it is desirable that a

department similar to the Utility Management
Department be established for the management of

operation and maintenance.

Equipment and Materials procurement system

a.

Present status
ThE'pfocess of procurement is preéented schematically in

the following. (Refer to Tables 7-1-6 and 7-1-7),



Filling in of Purchase
Requisition - (PR), and
authorization in the

power plant, 'étc,

“Check and registration
of PR. and check of
possibility of manu-
facturing by MEC

Check of PR, and
check of supplier

Bidding and
evaluation

L' ]
Technical

evaluation’

y
Ordering

Procedure/

ordering

1

Deliverj

Responsible
section

Power plant,
and other
offices

(End userf

Regional Center(RC)

Maintenance
Engineering Center

(MEC)

Head Office

Materisl Management Dept

. Spare Parts Adjustment

Dept.
. Materials Planning/

Investigation Dept. -

. Procurement Dept.

. Quality Assurance/
Ordering organization
(End user)

« Procurement Dépti
Budgetary Control
Dept '

. Authofization

. Sﬁpplier

7 - 10

Ho of days
required

®

8-12 ~
(15)

> ©
34-63 ~ Total
.32-93
Days

7-10 w, (Staﬁdard)

11-20

®



b. Problems

(a) Accdrding to the voices from sites and the opinion
of the QA, the problems seem to lie in the
following.

". The systém of procurement of the equipment and
materials is complicated.

- It takes too long in the procurement proce-

dure, and as a result,the delivery of goods

is delayed.

. ~ 8hortage of maintenance budget
- Because of short budget, the procurement of
necessary equipment and materials is diffi-

‘cult.

. Shortage of spare parts and consumables
- Necessary spare parts cannot be obtained
timely. |
- Equipment and materials (mainly imported
goodé) desired by the site cannot he pro-

cured.

It seemed that these problems are all dependent on
the policy and the system of procurement of the Head
Office. Theréfore, the Study Team made the
investigation and exchange of opinions at the

departments concerned in the Head Office.

. (b} Results of investigation
The results of investigation are summarized 'in the
following. '

i) Problems with the origin of pufchase requisition

» The deiiverj'period_entered in the purchase

requisition sometimes dose not meet the

h’ecessary time (®++@+@).

7.-11



[
[
[

. The procurement specifications are sometimes
incomplete and it takes time in the adjust-
ment between the Procurement Department and

the origin of P.R.

. The authbrity of the power plant manmager and
such local managers in the procurement is

very limited.
ii) Problems with regional centers

. The regional centers are too busy in process-
ing of many P.R.'s submitted from the power
'_plénts and others. The staffs are relative-
1y short in number and it takes time in the

processing.

. The regional centers and/or end user’s
engineering section should be able to check

the problems with manufacturer's design.

) Problems with departments concerned in. the Head

Office.

. There are many offices concerned with the
procuremént in the Head 0Office, and it takes

time in processing through them,

As the equipment and matefials that can be
puréhased Ej the power plants, etc. for them
selves are so limited that the procuremént.is
made mostly in Manila, and it takes time in
processing many P.R.’s submitted from all the

 organizations .in NAPOCOR.

7 - 12



iv) Problems related to the policy and authorization

of procurement

. In the procurement of equipment and materials
ahd the works necessary for rehabilitation/
maintenance of the existing facilities, even
the important procurement looks like being
processed on the "cheaper the best"
principle, and large losses are incurred in

some Ccases.,

. As the approval of procurement of the equip-
ment and materials and the works are subject-
ed to the top management, it takes time in

the procurement.

‘The Study Team could not pursue these problems
in sufficient detail,  and cannot propose con-
crete improvement plans. Therefore, the Team

would submit the plans as reference opinions.

(4) Personnel program

Present status

The change of the number of personnel in the past 10

years and the formation by the department are shown in

the figures.beiow. It is noted that the number of

personnel increased conspicuously in two years, 1989-
1990,'mostly in the (peration and Maintenance

Departments.

On the dther‘hand, resignation of medium-level operators
and mainténahce crew members from'NA?OCOR (actually,
mpviﬁg tb_dther companies) is increasing.

This is due to the ceiling limit on the salary of NAPOCOR
employées by the Salary Standardizetion Law, Republic Act

7 - 13



No 6758 of August 1989, and the fact that the demand for
experienced operators and méintenange personnel is high

as & result of the participation of private enterprises

in the electric utilities by BOT. And this tendency

would last into the future.
Problems

The above situation. means that less experienced operators
and maintenance personnel would increase and experts
would decrease, which is an important problem that cannot
be neglected. " In the future, as the electric power
sources development progresses, the necéssary number of
operators- and maintenance personnel will increase
further, and it is necessary to secure these persomnel
systematiéally through employment of new employees and
other means, and at the same time the prevention of
resignation of personnel of the existing powef plants and

other institutions should be considered seriously.

7= 14



Changes of Personnel

{incl. laborers in casual employment)

17,000

16, 000

15, 000 //

14,000
13,000

12,000 _ //

11, 000 AN

N

10,000 L
1981782 “83 "84 "85 “86 “87 "88 "89 "90 1991

Management /Support

Service, Head Office

Engineering Service

0pera§§2§§/,,/’///

Number of Repular Emplovees as of June 30, 1991

(D  Management/Support Service...... 1,504 (142)
(@ FEngineering Service............. 1,186 (127)
(3) Operations..... e 7,389 (742)

Total ; 9,979 (100%)
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(5) Education and training program

a.

Problems

In the situation described in the foregoing Personnel
program, the education and training of the operation .and
maintenance staff is one of the important problems for
the future. Especially, the education and training of the
new employees and unskilled personnel to foster medium-

level staff is extremely important.
Measures to be taken

To increase the knowledge, ability and experience of
the medium-level personnel 'and also increase the
number of medium-level operators and maintenance

personnel.

. To reirforce the education and training of new

employees.

It is advisable to review the present education and

training program with the above two points in view.

(6) Morale of Personnel

Problems -

Employees look-dissatisfied at their salaries which have
been frozen nearly 10 years pursuant to the Salary
Standardization Law. Under this Law, they are faced with

the grim reality that even though they are promoted in

- position, their salaries would remain wunraised. It may

" not be helped under these conditions that the willingness

of the employees to work looks very low.

7 -~ 16



Countermeasure

It is impossible to evade the Law by the power of NAPOGOR
itself, and therefore, it would be the only way for
NAPOCOR to seek measures to raise the morale of the
employees by some method which are in the hand of

NAPOCOR.

7 - 17



Table 7-1-1 Causes of Frequent Supply Failures

1. shortage of Power Supply Sources

(1)

(2)

Insufficient power sources development

a.  Deficiency in formulation of development program
Delay in decision on development program
c, Delay of construction works

d, Shortage of fund
Decreased capability of existing generating facilities

a. Deficignt facilities
{Not always NAPOCOR’s responsibilities)
(a) Deficiency in design'
{b) Def@ctS'in'quipment and materials

{¢) Defective construction works

b. Delay of planned maintenance works
{a) Suspension of maintenance works to cover supply
power shortage _
{(b) Shortage of maintenance materials
. Shortagé of fund
. Deficient inventory control (storage/handling) of
spare parts
. Delay in delivery'of”maintenancé materiais
- Défici?néy in spare parts procurement plan
- Long_procﬁréﬁeht time
Complex procurement system
small authority given to power plants
Defiéient'procurgment spécifiéations
Purchase of defective, used[gopds ' '
- Deficient acceptance syétem
- Deficient or misleading specifications

- Preference of lowest priced goods

7 - 18



C. Deficient Maintenance works

(a) Deficient maintenance management system
. Deficiency in organization
. Deficiency in preparation of materials
. Omission of periodical inspections
. Insufficient data control and insufficient utili-
zation of reéults of ‘diagnosis
. Insufficient inspection patrols
(b) Inadequate countermeasures and remedies
. Insufficient inveétigation of causes of troubles
. Delay in countermeasures and remedies
(c) Defiéiency in working
. Repair works not eiecuted
. Inadequate method of works
. Poor quality of works

. Use of inadequate materials

d. Lack of experienced operator and/or supervisor be able to

react with abnormalities during emergency,
Weak Transmission System

(Causes are the same as with the Shortage of Power Supply

Sources, above.?)
Frequent Troubles

'(Caﬁsés are the same as with the Shortage of Power Supply

Sources, above.)}

(1) Defective facilities
{(2) Deficiency in maintenance
(3) Deficiency in'dpefation (poof fuel, and rough/unsafe operation

of units with bypassed protection devices)

7~ 19



Table 7-1-2 Causes of Excessive Voltage and

Frequency Fluctuations
Ixcessive Voltage Drop
(1) Deficiency of capacity of transmission system
(2) Shortage of phase modifying capacity '
(3) Poor operation’

Excessive Freguency Fluctuation

(1) Shortage of regulating capability

(2) Poor Operation

Table 7-1-3 Causes Common to Various Problems

Shortage of Office Work Capability

(1) Shortage of personnel

(2)  Low morale
Deficiency in Technology (Lack of training)

(1) Shortage of able perscunel

(2) Deficiency in education
Poor Operation

(1) Deficiency in data and manuals .

{(2) Poor coordinatioﬁ_among departments concerned

(3) Lack of rotation of personnel

(4) Poor system operation

7 - 20



[A5JYHO/NOISIATL HINNSTY YINOINGH & TUROIINTINYORD *3X2YN0S )

NIATE-IVE/5Hd01

2 & S ah i 916
5 : : : . * 0. TTIAHOD YZ0INYd D ONITREA
YOHTHOD T 0T05TSY OMEM TE "THID40M oﬁs_um..w Mﬁxs naEMump h IIEL OISY504 HHMA”...E B Y
DHW OO : »
1 i ¢ | i
[ (burgay) aijrwered ‘W BITISHY
| ETHASUIE LA IS :
-HOISTD ¥
¢BUTIOY) RROULH "3 TALdY bt INEMEOTARAT -
FYTIOYINGD
NOTIONHL
2f - P1A06DS "y Bldag . -SHOD DN - | KOITYE *d ODTHIOH
. HOTIBWISIHIAQY --0 -~ ,
" NIN/S10-905 - . NS - OOYSTIC "L 0ISIONWEL
gf - [LIUITEORR "U'H 3AMIE - NoZfT-das - -SUMBY "L FS0P :
_ STIEROSIH HEWTH _
! : ] S ﬁ H YT NH
[ dn - ejpesay g seraeaboag SHOILYHIIO _
w SZOIAYES OHINRYIE S i ONY DNIHITNIDNI

HUMEIBHO-ED 1N 0ID1440-KT -

HOLIGNY TENVEINI/AN -,
BECISTE D01A-"HS -
LEQISTEG TO1A 45 -
TISNACD TEETMES/d0 -
020 B BNEGISTME -

YATANETIIN *§ YIETOIN
HYINITOd °q 3nS0P
YHDANYIOE °5 OLUTHUH
| OMOKE "9 Fsep
IXITOH "0 9784

/-

IMICISEHE FHI L0 XADIJJO0

, (HUILTRIUDY)
PEYITEIIS TTvHodHOY -

SHHIMER GEUOY Iﬁ

TKUTHR 6 0TS

HWE EYED ~ ZI1108¢ "N OLSIHHE

. AHUOH HIMOd TUYNOIIUNW |-

NI "D ISP

(TE6T HEFEWINOW JO0 SUl

TYNLONYLS INIWIOUNYW dOL

HOILUHOAHOD HAMOd TUNOIL LUYN

p-T-L STRI

7 - 21



R mcaoaoo.c

yHas PR ). -
CWWON Doy SDADSHA MR —— RO — g oy — gcuaﬁava NERES
IES ooy SDADSA W9SD] — ‘PDUDPUIN ~— sobuoing — Cogoay — spacoay BuuRauISu3 -
pary uobi-snby DRty SoADSA RS — ¢ ,un..d _ o8 ~ oAy \ mquuw
VAN UOISSISUDS] J9M0G —— [ 0oy — . oD ~ T oeN — C harxg ?Sus?ui
nozs SOXAIOD /SIUD|] dnon - votgog - t o2y — . : P37 <" Buussubtz
UOSSHUSU] JaNOY © sanamg UoISSISUDIL JoK0g SyuDtg ULl : " dnag- - uonphisaay. BRUROKN suoppURwILeY |
0 | pawgosy payoubeu— T eatdusy ST poipa] | UoISSiumOl) ADg” 1004 vorjonnEwOY % $O1U05195(] o]
UCHILRIRG IR0 ‘ mno.ﬂn._mao JM.AMII \yﬂo_n“ o) i T c-m; : ‘wng ﬂ:ﬁm , Boﬂ..em L&Oﬁ : RIEaYoY —
dag “sudp Ishs 4R 1Po) —] ey 504G *0x4 "swdg R g BOUT ODUOPUN—] . BBUT PoOGREH —
9IS, 1023 oMy — OIS 0oRIpl it s %m__uom_uﬁum 663 Sokosip— - BB pounae
B iy , . C b 3 B B
a_m%  R0— wo— T Fo—] Buuzaubig Loz} | Buysoudig ) —
JEINED TONOIDEEY JYRINED TYNOIDY JALNID TYNOLIEI§ - JuHINAD TYNOIDIH] RIXINID T¥NOIDEY ZQEbm.wsz ] NDISAQ MY
OVNVANIR SVAVSIA -INOZOT NEZHIAOSY [VIINVIU OMIAW| [NOZOT NIZHISON} INIRJOTAAIT.
! 1 ! o A ¢ L
Sy qoyay o
©Ryqosy % Kousig ﬂo&oa UODAIISALY D] ©
. oau0s “sud sEmo._n_ oupusuby pefounny o
taLuabou : 003 "suco
1 o A —— WP B YOVIS - [S%pag ouueneg g J
: Hag _._wme &Hﬁ%;.l. vogaaald R, ‘Buld “sudp UCROUIPAOT] DU
! e I || ¥ - . . ] .
Wﬁsomgwﬂ A ! ?Suu_w.ﬁ.‘m 4= - NOILVEEdO m.EsEo: n_u_wm.eaumm%uu:.‘”wcoul
PUY puDs] EOUS— Jaqup)y BULRBUER -SOUDVGILIDH —— SRUISAS .m.._mh mﬂu EmEsawH
_ UDISISSY LAY —f— ) fpips pLgsnpul/eauninesy . Agong —
SNCLIVEAJ0 NIW/SIA SNOLLYd3d0 DNTETANIING
dA8 G dASD diS 0D
FRIARS- O - uogou
) 393y Bullitnay - . AUD : . : ]
JusirsBouoyy Lonotey un.sapuL aauﬁ,wmﬁwl yusiyindag . EuE“chESm‘ Mﬂm . OSoe —
(P8 PRI o corl ST s o W pE g SRS, opr s B
o A ! ; -
ol tugy I plba. S oo | weunade saonveg-—- Kinsoal] Bupuoyg SRS —
o vowny % fouonnzaiobig — SOTMILDY SJODAMI)
J'TISHACD TVESHAD - SR0dENO0STEY 1 HTTIOHING FIMVNIL STDIALES
{351 3o 301230 " NVROH NOUNALSNIRQY | {1} : a - DNINNYIE

_emcaazmammmm_ -
AHL40-HOLL0. -
1

T EV0H ¥IMOd
. TVNOLLVN

d-LIS 34N
GEZINVOIOHL

S-T-f 2T9BL

7 - 22



- Table 7-1-6

- ORGANIZATION FOR PROCUREMENT
1.0, PROCURENEN?
PROJECES : OPERATIONS
CONTRACTS COMHITTEE : CONTRACTS COMHITTEE
(CHAYRED BY SUPLENGINEFJIHG)' . : {CHAIRED _B'i SUP-OPERATIONS)
l #* plL IN}‘P.QS!RU-CIURES ' ¥ L1 PRs FOR OPERATIONS &
. - HOR-ENGIHEERING HORTH

P1 WILLIGN AND ABOVE,

CORMITTEES CORRITTEES

VP - ADNINISTRATION

FOR IVERY " FOR EUERY

TRANSACTION
{4TH POJER BONITORIMG | | WATERIALS WAoGmiEnt
©OFFICE | DEPARTHENT
— ' (M1MD)
*Pm$wmnmammnu 0 ' -
ADE-FUNDED FPROJECIS 1 . R
REQULRENENTS ! PROCUREMENT BIVISION
: o
CHLIGHES ! TRAFFIC § OPERATIONS DIVISION
STANDARDS — :
PROCEDURES ! UEREHOUSE NANAGENENT & INVENTORY
B CONTROL/DISPOSKL DIVISTON
]
! NATERIALS PLANING, REVITH &
__ i : ASSET VALLATION DIVISION
RECIONAL PROCURENENT ' .
. 0P - RECION
HATERIRLS WANOGEMENT OFFICE
(RECIONAL OFFICE)
AREA/PLANT/FIELD
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Table 7-1-7
QUERVIEH OF THE PROGURENENT PROCESS
STAGES RESPONS IBILITY LEAD TII
: - OHORE DAY
SUPPLIER’S . .
SRR LTI TrEEPT P rEP e MATERIALS PLANNING, RESEARCH & 15
: NCCREDITATION ~ HONITORING muféxou, HHD
yisy- CLEARANCES :
TIONIRG ! FA. HEC/CORP, bt |
PROCESS spzcmm*r ]
SCREENING/ o , .
REUIEH | ----eeeememeeeeote - SPARE PARTS coonmnnmzc OFFICE g - 13
OF PRs ¥ATERIALS DLA RESTARCH &
KONITORIHNG n:uléloﬂ, WD
j
BIDDING/ .1 - . ) L :
SUALUATION ] ------------ s PROCUSEMENT DIVISION, MHD —e— 34 - 63
PROCESS A _ : : . ,
 TECHNICAL -
B B r QUALTTY ASSURANCE / EMD-USER 7 - 18
EVALUATION o
32 Hi3 (_\ D
4 C\utifrk D;i/f
$0/10 S
B ot PROCURENENT DIV 11 - 28
PROCESSING ElIDGET omcs m npinwme
i . AUTHORIY i
T T e L LOWAFED, TRERSURY DEPT. . 28
(FOR 10} o _ : ;
SH1PEENT/
REOUSTHGY | ---------+-------=- SAREHOUSE HOT & {NUENTORY i1 - 22
TRANSHI comox, BIVISION/TRAFFIC
OPERATIONS DIUISICH, S0
INSPECTION
A e QUALITY nssumncs»ommous OR -1
ACCEPTANCE EXGINEERING . (FOR TECHNICAL)
cmnom,}:n's 1EPr. CFoR KoH-
TECHNICAL
PRYMENT - ) .
ngllzo ------------------- CONIROLLER'S DEPT./ TREASURY 20

SURMARY OF LEAD TIME :.

1. BReceipt of PR by Proc. Div.

2. Receipt af PR ta Pa nqnt
o' i

A

to Placenent.of_orﬁér ¢ a2 to 93 #.D.

{ 4 to 6.4 nos. )
- iﬂ? ta 162 H D. (4.8 to 7.3 wos.)
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7.1.2.

Proposals on Organization and System of Head Office

In the following are given the JICA's opinions from the view point

of the maintenance management (operation and maintenance control}.

Organization of Head Office

(1)

Reinforcement of Planning Department

The NAPOCOR-wide management policy .and basic plan{exclud-
ing personnel affairs) should be compiled by the Planning
Depaftment. Varicus departments will prepare their
implementation plans (draft) on their responsibility, on

the basis of the management policy and the basic plan.

The authority and the staff of the Planning Department
should be reinforced adequately for discharging the above
responsibility. In connection with the improvement of
maintenance management, which is the objective of the
present stﬁdy, the following items should be included to

the job of the Planning Department.

{(a) Coordination of power development plan with the
future major rehabilitation ahd operation plan for
the existing facilities (including their retirement
plan)

- Power sources and tfansmissien and substation

facilities.
(b) Economic evaluation of power generation plan by
existing power facilities for the medium-term and

long-term in consideration of rehabilitation

(c)  Formulation of appropriate foreign fund requirement

to support the major rehabilitation plans
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(2)

8.

A foregoing major rehabilitation and bperation plans are
closely related with the future expansion program for the
power systmn_facilities, and it ié advisable that these
{a), (b} and {(c) be handled by the Planning Department.

Establishment of Maintenance Department

A department to make the overall control of the mainte-
nance of power plant facilities, which are in the charge
of the regiohal.centérs, should be established in the
Operations Group. It would be necessary_ﬁo make the
adjustment in the relationship with the Utility Manage-

ment Department.

With regard to the'procurement‘items to be approved by
the Head_officé, this Department can make préliminary
adjustment in place of the end users, with the Materials
Management Department (MMD) prior to the issuance of the

-Purchase Requisition (PR). = Further 'this Department can

check the progress of procegssing of PR’'s submitted to
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2.

Eguipment and Materials Procurement System

(1) Systematic Preparation for Procurement of Important

Equipment and Materials {Especially imported items)

Power plants and such end users should make the following
preparations prior to the issuance of PR’s on the basis

of the approved maintenance program.

- Reconfirmation of delivery period.

- -Seﬁting of delivery period and timing of issuance of
PR’'s.

-~ Preparation of procurement specifications, attached
drawings, reference -drawings, and data. In this
stage, inquiry and discussions will be made with the
manufactures, if necessary. '

-~ Preparation of explanatory statement -of the rea-
sons, if procurement from the original manufactures

is necessary.

In this stage, the opinions of the regional center and
MEC will  be consulted. Preliminary consultation is
essential for prevention of delay in the processing of

the procurement documents after the PR's are issued.

The issuance of PR’s should be made promptly, not later

than the set date.

(2) Enlargement of Authority of End Users on Procurement

The Study Team learned that the procurement procedures in
rggidnal'center and end users are all haﬂdled in the
Head Office under the new organization, for the reason
that the offices of'the'suppliers are all located in
Mﬂniia. If it is_more'practical for the enhancement of

the processing of the procurement, there is no reason to

‘object to the system.
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However, the authority on the procurement of the managers
of power plants and regional centers should be reconsid-
ered into the direction of enlargement, for the following

reasons.

{a) To enable the managers to carry out the periodical
and routine maintenance works on their responsibili-

ties.

(b) To expedite the procurement procedures (including

request for works and emergency case)

(3) Expediting of Procurement Procedure

In connection with the foregoing Item (2), the following
processes should be simplified positively for increased

efficiency.

(a} Processing of procurément procedure (especially in
the Head Office) for the procurement made on the

responsibility of the power plant managers.

. (b) Processing of procurement procedure (especially in

the Head Office)'for the procurement made'on the

responsibility of the managers of regional centers.

With the procurement items which must be approved by the

Head Office, the'processing of PR's, when received by

MMD, should be expedited by the work of the Maintenance

Department in the Head Office, the establishment of which

is recommended in the foresgoing.
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3.

Personnel Plan

(1)

(2)

Formulation of Short-term/Long-term Personnel Plans

Especially with the Operation and Maintenance Departments, the
unbalance between the personnel requirements under the new
organization and the present number of personnel should be
checked. And also, the age structure and experiences of the
personnel in the field will be reviewed to check any unbalance
that may exist. Based on these check data, the short-term and

the long-term personnel plans should be formulated.

Systematic Movement of Personnel

With the age structure and'experiences of the operation and
maintenance personnel at the work places taken as the refer-
énce, adequate changes of personnel among the work places to

raise the capability of the work places.
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JImplementation of @)

. Preparation of reference *()

4, Education and Training

(1) Especially in the operation and maintenance departments, the
education and training system for the medium-level personnel
and the new employees and leSs.experienced personnel should be
established. The method for the above should be formed based

on the present conditions as reviewed in the folldwing check

list.
Department in Charge
Item Head Office RC DPower Plants,etc

Preparation of master plan . Direction Direction
inside NAPOCOR/outside NAPOCOR/ O O——>0

training overseas

Control Collection Preparation
O=——10

Notice _ Notice
=00

Cooperation Cooperation

Annual implementationh plan

based on the above

Budgeting

Preparation of curricula

and materials ()7 ‘”() '{)'
)

education/training

Monitoring{control of

records of training

of personnel

. Preparation of education : _Use _Use

and training facilities
(NAPOCOR-wide: - Training
Center /Simulator)

Assignment of lecturers

and leaders 0JT 0JT

books and apparatuses
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(2)

(3

Early implementation of the training center and introduction

of operation simulator

Reinforcement of Human Resources Staff

Enhancement of Morale

The follbwing are considered for the enhancement of the morale of

the personnel,

0

(2)

(3}

(4)

(%)

(63 .

(7

To continue to appeal to the authorities concerned for the

improvement of the salary and the fringe benefit.

To give opportunities of education and training, within the
country and overseas, to the personnel (especially technical

personnel) impartially.

"To give the opportunities of promotion to the personnel

impartially based on the vyears of service, experience and

other conditions.

To implement the group proposal system to encourage the job
units to submit practicable proposals of cost saving, improve-
ment of work efficiency, etc.

To improve the environment and conditions of the work places.

To enforce the safety measures necessary for the works of

personnel,

To adopt other measures to incite the personnel to action.
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7.2 Thermal Power Plants

7.2.1 Present Status and Problems of Operation and Maintenance

1.

Operation and Maintenance Organization

The  operation and maintenance brganization for the thermal power
plants has been reorganiZed in parallel with the reorganization of
the Metro Manila Regional Center (MMRC). One of the targets of the
reorganization was to increase the efficiency of the operation and
maintenance as well as to include of the items pointed out by the
Audit Report regarding the thermal power plants prepared by the

Quality Assurance Division of the Head Office.

For the realizatioﬁ of the'targets, the Organization was reformed

functionally and simplified. Now the problems for the future are:

1) Early_establishment of the protedure for effective opera-
tion of the works to take full advantage of the new

organization
2) Securing of the personnel and their effective assignment
(i) Metro Manila Regional Center (MMRC)

At present, five thermal power plants are in operation in
Luzon Island, and the operation and maintenance of these power
plants, including Batangas Power Plant located in the Southern
Luzon Regional Center (SLRC) area, are under the jurisdiction
of MMRC.' The organization of MMRC is shown in Tables 7-2-1 --
7-2-5.

a. Mﬁjor'dhange
'(a)'"The former Central Maintenance/Technical Service

Division (CM/TS) was reorganized into the Operation

Project Services and the Maintenance Services.
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Operation Project Services (Refer to Table. 7-2-3)

This organization is in charge of the design,
engineering study" of major: dperation
projectslmodificatibns and control of operation of
the thermal power plants, and is composed of five
divisions; the Mechanical Design and Tech. Division,
the Electridal'Désign and Tech. Pivision, the
Chemical Engineering Services Division, the Computer
Services Division, and the Regional Efficiency

Control and Data Managemént Division.
Maintenance Services (Refer to Table 7-2-4)

This organization is in charge of the inspection,
repair and maintenance of the thermal power plants,
and is bomposed of three divisions; the Mechanical
Division, the Electrical Division, and the Support

Services Division.

The Mechaﬁical Division is divided into three
sections; the Boiler Section, the Turbine Section,
and the Auxiliary'Section, and the Electrical
Division is divided into foﬁr sections; the
Generation Section, fhe Substation Seétion, the

Relay Section, and the Test/Meter Section.

b. Merits of the reorganization

(a)

(b)

MMRC has come to have the Operation Pfojédt
Services, the organization to effect the overall

control of the engineering problems,

The Maintenance Services has unified the Central
Maintenance Division -and -the Technical Services
Division into a concise and more efficient

organization.
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(c)

All the procurement activities have been transferred
to the Head Office and the procurement system has

been rationalized.

C. Problems

(a)

(b)

Problems with the former organization and the

reorganization

The Study Team stated in the Interim Report that it
seemed necessary to establish an integrated depart-
ment in NAPOCOR Head Office which handles the main-
ténance ménagement, because in the observation of
the Study Team there seemed to be no such organiza-
tion in NAPOCOR, not only in the hydro power and
transmission and substation department but also in

the thermal and geothermal power department.

Tﬁis is a big difference from the organization of
the Japanese: power coﬁpanies. In the opinion of the
Study Team, the Head Office should have the general
headquarters to éarry out the management of mainte-
nance systematically and efficiently, and the lack

of such headquarters was a problem.

The present reorganization gives the impression to

the Team that the opinion of the Team has been half

-realized, because the general headquarters was

established in MMRC, not in the Head Office.
Future problems
- It is desired that the operating procedures
under the new organization be established

quickly.

- Tt is necessary to secure the necessary person-

nel and to assign them strategically.
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For example, in the procurement of the equipment
and materials for maintenance and repair, the
fbllowing activities should be carried out by
MMRC, even after all the procurement business

has been transferred to the Head Office.

[Planning and Decision of Maintenance Costs and

Improvement Work Costs]

i) To collect the plans (including the annual
plan and the long-range plan) of the power
plants and compile them into an overall

plan.

ii) To submit the overall plan (including the
budget)}to the depértments concerned in the

Head Office for approval.

iii) 'To notify the power plants of the approved

plan (budget).

This is merely an example. Such overall control
{including the planning, execution and resuits
control) is comsidered to be the duty of MMRC in
charge of the overall management of the thermal

power plants. -

It is necessary also to make it clear which
sections or groups will be in charge of these

activities.
(2) Thermal Power Plants
The organizations of individual thermal power plants ha#e also

been reformed. The new organizations are shown in Table 7-2-6

~ through 7-2-10(1),(2).
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&.

Ma jor Changes

(a) The six sections in the old organization have been
reorganized as follows and each division is headed
'by the manager who is in full charge of the
division,
0ld Organization New Orkanization

. Operatidn (1 section.) — .. . Operation (1 div.)

. Chemical (1 section.) —

. Plant Eng. and Control ———s ., Eff. Control (1 group)

(1 section.) S (newly organized)

. Mech./Elect. Maint. — & Maintehance (1 div.)

(2 sections) (Including planning &

. MMP (Adhoé} scheduling group

(newly oxrganized))

. Support Services — 5. . Support Services

(1 section.) - {1 section.)

Total 6 sections 2 divisions +

(b)

(c)

(d)

‘1 section + 1 group

The Efficiency Control Group has been established

under the plant manager.

"The Planning and Scheduling Group has been

established within the Maintenance Division,
Managed Maintenance Program'(MMP)

The Managed Maintenance Program Teams have bsen

established in MMRC and individual thermal power

plants as a-special.project for the period of July
1990 thrcugh December 1982. The MMP team is in a
position of a.staff of the maintenance manager, and
- the:'role of the team is to complete the data base,

by the:program developed by NAPOCOR, for unified
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management of the recording of information and data,
preparation of statistics, documents, ledgers and
slips, control of the movements of equipment and
materials (including spare parts) in and out of the

store, etc.

‘Once the system is materialized in every power

plant, this Program is expected to contribute
greatly to modernized management of the thermal

power plants.

b. Features of the Reform

(a)' The organization has been reformed funétionally and

(D)

simplified.

The newly established Efficiency Control Group will
promote the efficient operation of the power plant,

as symbolized by its name. The control-related

works have been transferred from the old Plant

Engineering and Control Section to the Maintenance .
Division in the new organization, and the
engineering works has been.separated and absorbed in
the Efficiency Control Group:

THe former Chemical Section has been combined under
the Operations Department, and the chemicai opera-
tion personnel are assigned in the shift work; Thus

the chemical control has been reinforced.

New organization defines the line of command and

‘directions and the division of responsibility.

The Operétion'Manager_and the Maintenance_Manager
take the responsibility over the respective
operﬁtions in place of the Plant Ménager. This
constitute the transfer of authority, and the
Operation and Maintenance Managers cont:oi and

manage the 'sections and groupé under them,
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respectively, and coordinate and adjust the

reiations with other divisions and groups.

This means that the manager responsible for the
maintenance has come nearer to the actual work
level, and the chief of each section no longer has
to bring up every matter with the plant manager. As
a result, the efficiency of works will be increased

and more precise control will become possible.

{(c) In the new organization is observed the intention to
strengthen the staff of the maintenance department
to carry out the maintenance works by the power

plant’s own staff.
C. Problems and Effects of Reorganization
(a) Problems with the old organization

- It was necessary to reinforce the engineering
activities in the power plant and the regional

center.

- The group to handle the environmental problems

was not clear.

- Each section of the maintenance department was
positioned directly under the plant manager,
which made the unified control of the

maintenance works difficult.

- It was necessary to assign a staff to coordinate
the maintenance sections in the formulation of
the maintenance program and work schedule,

. budget and working plans.

{b). Present reorganization and problems
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The present reorganization is esteemed as the
solution of the foregoing_problems. However, the
part to handle the environmental problems is not

clear yet.
(c) Future problem

- To establish the work management procedure under

the new organization.

- To secure necessary personnel and assign them

strategically.

(3) Maintenance Engineering Center(MEC)

The Méintenance Engineering Center  (MEC) was founded ‘in
1988, and is playing an imﬁortant'role in the maintenance
system of NAPOCOR. - The organization of the MEC is shown
on Table 7-2-11. The office and factory were built
adjacent to Sucat. Power Plant and the equipment and’
facilities are being expanded. With_thé expanded
faculties and stéff,-the MEGC has come to- undertake
inspection and feﬁair of iarger parts, improvement and
domestic production of some kind of parts, The MEC is
now carrying out reblading 6f.the turbine, and balancing,
fabrication and assemblihg of tube panels, fabrication
and assembling of AH elements, repair of water turbines

and water gates, and re-babbitting of large size

bearings.

Now MEC 1is installing the equipment for non-destructive

tests and eddy current tests and other materials

inspection eguipment, and plans to equip with chemical
cleaning facilities in the near future. In addition,.MEG
is receiving technical cooperation from and_subcontraéted
by ‘Babcock-Hitachi Philippines Inc. (BHPI) in the
manufacture .and fabrication of. boiler tubes, préssufe

vessels, etc,
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(%)

Organization for Periodical Overhaul

a.

Former Organization

The organization for the periodical overhaul of thermal
power plants consisted of the Quality Assurance (QA)
group of the Head Office, CM/T$ Division of MMRC, the
sections in charge of maintenance of the power plant,
manufacturers, and several_ sub-contractors under an
overhauling coordinator. ~ The coordinator was selected
from among the shift'supervisors of the operation section
of the power plant. Because of the complexity of the
organization, there seems to have been problems in the
work mahagement, overhaul schedule control and

whereabouts of the responsibilities.
Organization after the reorganization

As étated_before, the Maintenance Services of MMRC and

the Maintenance Divisions of thermal power plants were

‘reorganized, while there has been no fundamental change

in the periﬁdicél.overhaul in the sense that the overhaul
is carried ocut by these'two groups at the plant and with
the cboperation.of the other related parties. However,
it is expected that some new effect, for examplé smoother
progress of the overhaul schedule, more precise execution
of the overhauling works, etc., will be realized as a

result of the reorganization.
Future Problems
Under the new organigation, too, the Plant Manager will

be the highest responsible person in charge of the-

overhaul, and the_Manager'of M&intenande'Division will

‘assume the actual responsibility in place of the Plant

Manager.
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At any rate, it would bg necessary to review the
organization for the periodical overhaul. Shifting from
the present direct working system into the contract

working system would be worth considering.

- For example, a subsidiary company specializing in
the maintenance work will be founded and the
maintenance works will be contracted out to this
company. This company will be staffed mainly by
maintenance eﬁgineers and technicians of NAPOCOR
(now working in the Maintemance Service Department
of MMRC and maintenance sections of power plants),
joined by specialists and technicians from the
outside as direct employees or subcontractors. Or,
the Maintenance Engineering Center may join this

‘company as its engineering department.

- 1In view of the prospect of creation of thermal power
plants under such new systems as BOT, the need for
the works'of this.new maintenance company would not
be limited to the works in NAPOCOR. And of course,
the construction works of ne# power plants and
rehabilitation works would also be the field of

activities of this company.
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2.

Operation and Maintenance Works

(l) Operation

a.

Patrol inspection

The most important matter in daily operation is for the
operators to be fully versed in the operating manual; and
grasp and monitor the operating conditions of the equip-
ment. For this, the patrol inspection must be carried
ouf strictly, buf actually, they are not made sufficient-
ly. The examination of the causes of the loose patrol

and inspection is a fundamental problem.
Check list

Improvement of the check lists for patrol inspection,
development of the methods to enable the operators to
detect abnormal indications of the supervisory
ihsfruments and judge the abnormal conditions of the
equipment, and such practical measures should be studied
and materialized. “In short, it is necessary to make the

operators have interest in, aspiration for, and

.responsibility in the operating job as their own

profession.

Routine test

It was observed further that because routine patrol

inspections as well as the routine tests were not carried

. out satisfactorily, the abnormal conditions were often

found late.

Maintenance request slip

Even when abnormality of operdting equipment, leakage of
water, steam, and oil, etc. are discovered, the request

slip for the repair is not issued timely. As a result, a
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(2)

small abnormality becomes a cause of larger damages and

accidents requiring larger maintenance expenses,

Chemical activity

e.
The same is found with the routine chemical activities.
The analysis of data and diagnosis of the chemical
conditions should be made timely, and sppropriate
countermeasures should be taken. .

Maintenance

The most prominent cause of the decline of power plant output

is incomplete maintenance. The major problems in the

performance of the maintenance works are listed below:

Daily maintenance

Routine inspections.are not strictly carried out, and
witness by the maintenance personnel of the routine tests
carried out by the operators is not clearly specified.'

Review of the daily maintenance manual is necessary.
Disposition of maintenance request slips
The processing 'speed of the maintenance request slips

issued by the operation section differs by the power

plants. At some power plants, it takes a long time from

‘the issuance of the slip to the actual repair by the

maintenance section. Speedier processing is necessary.
Lack of parts or spare parts, or delay in thé delivery of
ones makes it difficult to repair the defective'équipment
timely. The measures to remedy this situation are heces-

sary.
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Periodical equipment diagnosis

The operating conditions of the equipment are diagnosed

by the examination of the data of wvibration, pressure,

temperature, noise, flow, etc. measured periodically.

The following activities of the periodical equipment

diagnosis are not carried out strictly;

(a)

(b)

{c}
(d)
(e)

Periodical measurement

Management of the measured data

Diagnosis by the managed data

Reporting of the diagnosis results

Decisioﬁ of countermeasures for diagnesis results

reported.

The improvement of the above situation should be made

through the review of the organization and the education.

Periodical overhaul

The periodical overhaul is the most important of the

maintenance works for the continuous and reliable

operation of the power plant. The following must be paid

attention to in performing the overhaul:

{a)

(b)

{c)

Boiler is to be overhauled once every vyear as a

rule.

Turbine is to be overhauled once every two years for
simple inspection and once every 4 years for

detailed inspection as a rule.

Parts, equipment and materials necessary for the

periodical overhaul must be confirmed in the

‘inventory and, if necessary, purchase arrangement

must be made.
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(d)

(e)

(£)

(g) -

(h)

(1)

(3

(k)

(1)

(m)

Imported parts, equipment and materials should be
procured to detailed specifications, and their

timely delivery must be secured.

Transporting, lifting, and moving equipment and
vehicles (e.g., overhead traveling crane, winch,
large truck, folk 1lift, etc.) must be inspected.and
maintained for ready use, and the necessary number

must be secured.

Special equipment, materiais, and tools for
disassembling and assembling (e,gf, wire rope,
special tools for the turbine, etc.) must be
prepared and inspected regulérly for ready use, and

the necessary number must be secured.

Special packings, oils and fats, and chemicals must

‘be secured.

Necessary consumables must be prepared.
An organization for inspection must be set up for
reliable pérformance of the fests,_and test

equipmept must be prepared.’

The necessary volume of demineralized water must be

secured.
Necessary safety measures must be taken.

Necegsary environmental protective measures must be

taken.

Suitable_working—environment must be established

(cleaning and arrangement in order).
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Since preparation of these items are not satisfactory,
unnecessary time lags occur, and decision of the measures for
unexpected event is delayed., These often cause the delay of

the overhaul work schedule.

Further, ‘the overhaul itself is sometimes forced to be
postponed for a year or more to supply the power in place of
the other power plant which happens to be shut down, and the
deterioration of the equipment advances due to overwork
withoﬁt proper maiﬁtenance. This is a critical pfoblem.
These seem to be crucial faults in NAPOCOR's power demand and
supply program and operation. Fundamental countermeasures are

required.

3. Training and Education

(1) The Head Offiée prepaﬁes the training and education program

(2)

for the operation and maintenance staff of thermal power
plants, but the confirmation of the effect of the training and

education is not made.

At the thermal power plants, new employees are assigned to the
jobs immediatély after a simple orientation is given, and on-
the-job training is made in the actual work. The operators

seem to be making group studies in each shift.

Thus, it is observed that the basic education for the
operators and maintenance crew and also. the educationftraining
in the basic teéhnique for their coping with the faults and

trouble shooting are not sufficient.

It is necessary to make the training courses to enable the

'operators to make proper judgment of the causes and to take

adequate measures in. case of the troubles, and to enable the
maintenance crew tc_claﬁify the causes, to remedy and repair,
and_to-také.preventive measures against recurrence of the

trdubles.
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{3) Safety Control and Education

There is a section in charge of safety in the Head Office,
‘where the basic safety manual and education materials are
prepared, but actually no practical results have been achieved

for lack of the budget, staff and education aids.
4.  Procurement and Managemeﬁt of Equipment and Materials
(1) Procurement of Equipment and Materials
a. Delay of delivery to power plants
The most important problem in the maintenance of the
power plants is the procurement of equipment and
materials. The following factors revealed in the present
study are considered to be the resporisibility of the
power plants.
. As the issuance of the purchase requisition slips is
delayed and the time for the necessary procurement
- procedure is too short for the delivery to be made

timely.

. Because of defective procurement specifications,

extra time is required in the procurement procedure.
b. Future problems
The above problems are not of the nature that can be
remedied by the recent reorganization, and seem to be
caused by the following.. '

{(a) Slipshod'procurement plan

. fhe-delivery ﬁeriod for the goods to be procured

. was not examined beforehand,
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(b)

. Although the delivery period was known, the

request for procurement was made too late, etc.

.These problems would be prevented if the yearly and

monthly maintenance programs are made in advance and
the progress of the program is checked from time to
time. The larger the volume of works, the better

planned execution is needed.

‘The sections in charge of engineering and

maintenance are not strong enough.

Generally, the persons in charge in the power plant
should know best the articles to be procured. And
the reasons for occurrence of these problems are

considered to be as follows.

. Available specifications for the goods to be

procured are not satisfactory.
. The persons in .charge do not tske the time and
labor of requesting the detailed specifications

from the manufacturers,

. The standard specifications lacks the reference

drawings.

If these. are the prpbléms, the remedy should be

worked out at this opportunity of reorganization.

It should be started with the clarification of which

‘section of which department is in charge of these

activities.
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(2) Procurement of Fuel

Major reform

The management of fuel (including receiving and transport
of fuel) is an. important work in the thermal power plant.
By the recent reorganization, the Fuel Management
Department was created in MMRC. The new organization is

shown in Table 7-2-5,
Features of the reform

(a) Fuel Management Department takes the'charge of and
. _controls the heavy oil, light oil, and coal used in
the thermal power plants, from the procurement to

the receiving and transportation.

-(b) The personnel eﬁgaged in the receiving and storing

of the fuel belong to this Fuel Management

Department.

. The perscnnel in charge of fuel belonged to the
power plants, but used to receive the directives
from MMRC. This-incohefent condition was
rectified by the reorganization, but the actual
activities.-including the liaison between MMRC

and the power plants remain unchanged.

‘Future problems

The deterioration of the domestic coal (Ruﬁ_of mine)

'Quality and the foreign matters mixed in the coal at

Batangas Power Plant make -the obstacles in the operation
and the cause of environmental pollution. The increase

of the tonnage of the coalers should also be_considefed.
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(3)

Management of Eguipment and Materials

8.

Inventory control

The Planﬁing and Scheduling Group of the power plant is
in charge of the inventory control. Even though the
computer is used for the inventory control, the inventory
should be reconfirmed from time to time and the responsi-

bility of inventory must be clearly defined.

The plan of procurement of spare parts is controlled by

the Materials Management Department of the Head Office.

It would be necessary to review and readjust thé kinds
and guantity of the spare parts in stock based on the
record of past use, and it would be necessary also to
readjust the stock of common spare parts with the other

power plants.

In some- cases, large and expensive spare parts are kept

in store more than 10 years and are deteriorating.
Responsibility of inspection and acceptance

Who has the responsibility for the inspection and
acceptance of the delivered goods does not seem to be
clearly stipulated, and consequently there are many cases
where accepted goods are negiected as unusable, because
they are not conforming to the specifications, but

defective, in short of accessories, etc.
Method of storing
There are many cases where the spare parts, equipment and

materials in store, especially the special materials,

precision instruments, chemicals, etc. become unusable

- because of poor method of storing. Sometimes

used/defective or rejected parts are stored together with
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unused/ready spares,

e, Procurement.

The authorization of procurement is classified into the

following.
Power Plant Less than 20,000 pesos
(Less than ¥100,000.-)
MMRC . 20,000 to 1 million pesos
(¥100,000.- to ¥5 million)
Head Office More than 1 million pesos

(More  than ¥5 million)
including all foreign

- purchase

As the authority delegated to the power plant is so small
-that most. of the procurement request slips are submitted
to MMRC for disposition, - By the recent reorganization,
_ail the procurement activities of MMRC was absorbed by

the Head Office and simplified.

‘Even though the practical disposition of the procurement
is carried out in the Head Office; the authorization of

decision making had better be.reviewed and readjusted.
Performance and Efficiency Management

In the routine management of the pefqumande of the equipment, the
characteristic values should he'meésured periodically and recorded
for diagnosis of the conditions of the equipment and decision of

countermeasures to be taken.

The plant efficiency should be checked by major daily data, and if

abnpormal conditions are discovered,. further detailed check should

be made and necessary countermeasures should be taken.
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Especially before and after the periodical overhaul, and
periodiéally once a year, the performance test of the plant should
be'carried out to grasp the conditions of the plant correctly. At
present, neither the routine management of the plant performance
nor accurate efficiency management is considered to be sufficiently

made.

Even if system demand does not permit performing regular tests of
the units, the plant should carry out the performance test at the
load the unit has been operated in order to check the performance

by means of plotting the data on the characteristic curves.
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7.2.2 Recommendations of Maintenance Management and Operation and Maintenance

Improvement Program

With a wview to solving the problems in the operation and maintenance

discussed in Sub-clause 7.2.1 and to effect improvement, the Survey Team

recommends hasically the following program for each item.

1. Organization for Operation and Maintenance Management
(1) MMRC
a. The operating procedures for the Operations Project

Services and the Maintenance Services under the new

Gfganization should be established quickly.

It is recommended especially that the scope of works for
MMRC and that for the power plant be discussed between
MMRC and the power plant and defined. '

The necessary personnel should be secured and assigned

strategically.

(2) Power Plants

a.

Efficiéncy Control Group

This group should work poéitively, as the organ to
promote the improvement of the operation and maintenance
of the power plant, and for this the following are

recommended.

{(a) To prepare the technical manual with definite job

descriptions of the group.

. By this, each member of the group would know his

duty precisely.

. The routine activities, the timing of their
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execution, the type of documents to be prepared
and where to submit them will be described in

detail.

. The liaison and consultations with the Head
Office and the Operations Project Services of
MMRC will be clearly described.

{(b) Periodical liaison and consultation should be made
not only between the Operations and Maintenance
Divisions but also with the Support Services in the
power plant. This group will act as the coordinator

on such occasions.

(c} It may be advisable to assign the handling of

environmental problems to this group.
b. Maintenance Division
The maintenance manual covering the works of the newly
formed planning and scheduling group should be prepared.
The contents of this manual will follow generally the

content of Item (a) for the Efficiency Control Group.

c. Necessary personnel should be secured and assigned

strategically.
2. Performance of Operation and Maintenance
(1) Improvement of Daily Operation Management

a. To carry out the daily, weekly and monthly patrol inspec-

tions strictly,

b. * To cafry out the daily, weekly and monthly routine tests

cstrictly.
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(2)

(3)

¢. To communicate on and report the abnormalities of the

plant speedily when discovered.
d. To take early and eppropriate countermeasures.
e.  To issue the mainténance request slips timely.
Improvement of Daily Maintenaﬁce Management

a. To put the marking of the limit values and allowable

ranges on the supervisory instruments and meters.

b. ' To mark the recorder papers and check sheets with the

limit wvalues.

c. To attach name plates or put the names on all the

equipment, piping and valves.

d. To take the measurements of the equipment data
.periodically.
e. To make the statistical management of the data and

diagnosis.
f. To dispose of the maintenance request slips quickly.

Thus some method should be devised to motivate the individual
operators and maintenance crew members to take interest in the

problems close to them and encourage them to work positively.
Improvement of Periodical Overhaul Management

The.periodical overhaul is important for the. proper
maintenance of the power piaht eq&ipment énd'for the
improvement of the plant foicienqy,-énd should be planned
carefully and carried out completely. '_Thé current overhaul
nmnagemént system where the organization for the. overhaul is

formed for individual overhauls should be improved so that the
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following may be achileved satisfactorily.

a.

2.

Review of responsibility in overhaul organization

The plant manager is the supreme.manager (project manag-
er) responsible for the periodical overhaul, but the
system in which the maintenance manager takes the respon-
sibility as the actual manager in place of the plant

manager should be studied.

- Close coordination between MMRC and QA and defining of

the responsibility should be made.
Sufficient preparation for the overhaul

. Inspection and repair of the overhauling equipment

and materials.

. Securing of equipment and materials.

" Prompt and right judgment on the results of inspections

and tests.

Joint confirmation by the responsible supervisor and the
representative of the maintenance executing party at

appropriate times,

.Prepﬁr&tion of working environment.

. Safety countermeasures

. Measures for safe keeping of the equipment and

materials.

Effective utlllzation of MEC and close cooperatlon with

BHPI and other contractors.
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h. Establishment of inspection organizations and improvement

of reliability of inspection,

i. Improvement of the equipment and materials procurement

system,

{4) Operation and Maintenance Manuals
There are some differences-by the power plants, but most power
plant use the manuals submitted from the manufacturers at the
time of commissioning as they were. These manuals should be
revised with the later changes of -equipment and system and the
later experiences incorporated.
(5) Enhancement of MMP Functions
Establishment of the MMP is very effective. Further, the
following functions should be added:
a. Performance management functlon to dlagnose the
plant/equipment performance.
b. Supervisory function to detect abnormal values and
abnormal tendencies.
And in case of abnormal conditions, the MMP should detect the
cause promptly and take the initiative for the countermeas-
ures. The BSurvey Team recommends more effectlve utilization
of the MMP.
3. Tfaining and Education

(1)

The training and education should be glven not only to

operat;ng and maintenance techn1c31 staff but to the

‘administrative  gstaff with well-~ deflned educational currlcula

and ‘schedules.

7 - 69



(2)

(3

(4)

(5)

(6)

Further, the education and training program should be utilized
for reeducation to raise the levels of the employees already
in service,

Especially, the basic education and training for new employees
and the education and training for the middle-level employees
should be strengthened. Also, the job rotation system should
be introduced to have the operators get versed in all the

positions.

It is desired that the training center planned in the compound
of Bataan Nuclear Power Plant be used effectively for funda -~
mental education and basic technical training of the operation
and maintenance staff with certification program. Especially
the installation of Simulator for training operators of

thermal power plants should be expedited.

It is necessary to formulate an education program to introduce
the management officers including the top management to the

newly developed technology and qﬁality control cdncepts.

It would make an effective means of training to hold meetings
for analysis and: discussions of accidents and troubles in the

powef plant and make the field training in the countermeasure

against troubles.

Personnel rotations within_andibetween power plants, from the
operation section to the maintenance section for example, is

also recommended for further consideration.

Procurement and Management of Egquipment and Materials

(1)

Improvement of Procurement System for Spare Parts, Parts and

Consumables
a. The purchase authorlty of the power plant manager should

be increased so that the period of dellvery may be mini-

mized.
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(2)

(3

(4)

b. Preparation of standard purchase specifications must also

be taken up as the study item.

c. The registered supplier system should be adopted for the
procurement of the equipment and materials, and the
supplier qualification criteria should be prepared.

d. For the procurement of special eguipment and parts and
for the emergency procuremsnt, the nominated or preferred
ordering should be permitfed mpré flexibly if a strong

economic'justificationle&aluation is presénted.
Improvement of Acceptance System
The section in charge of the inspection and acceptance of the
delivered equipment arnd materials and the responsibility of
acceptance should be defined clearly in the framework of the
procurement system. One method may be the utilization of
resident Q.A. effectively.

Improvement of Inventory Management

a. The computer data.of inventory should be verified

periodically with the actual stock.
b. The method of stofing of the spare parts common to the
power plants should be studied or installation of

central fregional warehouse.

c¢. The method of storing of the special materials, pfecision

equipments, chemicals, etc. will be improved.
For the improvement of the above, the manual stipulating the
p;actical-actibns should be prepafed and used in the actual
acceptance work.

Improvement of As-received Coal Quality’

Foreign matters are often found mixed in the domestic coal .
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