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2,

Analytical Instruments for the Fuel Laboratory

Existing Instrument

1y
@)

(3)

(4) -

(5)
(6)

(D)
(8)

)
(10)
(11)
(12)
a3
(14)
(15)
(16)
(17}
(18)

(19)
(20)

JICA

(1)

(2)
{3
(4)

Redwood No. 1 Type Viscometer
Flash Point Tester, Pensky
R * Martens .
..Cleveland Open Cup
Centrifugal Separator

Huttle.?urnace
Saybolt Colorimeter
Drying Oven

Scale _
Electric Digital Hydrothermometer

Moisture Determination Balance

Electric Furnace
Electric Furnace

Water Bath

Calorimeter, Adiabstic Bomb Type

Roll Jaw Crusher

Coffee Mill Type -Crusher

Sieﬁé.Shaker

Riffler

Top Loading Scale

Top Loading Scale
Analytical Balance 200 g

200 g

Sﬁpply Instruments

Atomic Absorption Spectrophotometer
ASTHM Colormeter

Crucible Swelling Furnace
Computer/Printer

A-7-1

RW~11E
PMF-EM
COC~E
H-210A
IMK-A
8C-Sp
D§-62

W~500B
AY~21

F-2A
TMKM
ICKVY
B5-48
1013
1023-8

1023-A

AA~670

Yoshida Kagaku

Yoshida Kagaku
Yoshida Kagaku
Kokusan Enshinki
Co., Ltd,

Ishizuka Penki
Yoshida Kagaku
Yamato Scientific
Co., Ltd,

Nutix

Yamato Scientifie
Co., Ltd.

Kett Electric
Laboratory
Ishizuka Denkdi
Ishizuka Denki
Yamato Scientific
Co., Ltd

Yoshida Seisakusho
Co., Ltd.

Yoshida Seisakusho
Co., Ltd.

Yoshida Seisakusho
Co., Ltd.

Tyler Combustion
Eng'g. Inc,

Fisher Scientific Co.

Murayama Seilsakusho

Yamato Scientific
Co,, Ltd.
Sauter (Germany)

Shimadzu

Yoshida Kagaku
Yoshida Seisakusho
1BM



Analytical Instruments for the Environmental Laberatory

1, Existing Instrument

(1)  Atomic Absorption Spectrophotometer " Instrumentation .

Not Operational : Labo. Brand =
(2) Water Quality Analyzer : T0$ Brand TOA Electronics, Ltd.
(3) PH Meter . Scott Gerate Brand
(4) Airx Particulate Sampler T
_ High Volume Staplex Brand
(5) Sulfur Dioxide Monitoring System . Sierra Misca Brand
(6) Noise Meter : 452 " Scott Instrumentation
- ' - Labo, Brand -
(7) Drying Oven Herew Brand
(8) Conductivity Meter/Temperature. Meter Extech Brand

(9) lLaboratory Incubator
(10) PDL-24 ﬂeteorological Monltorlng
System :

2, JICA Supply.Instruments

(1) Dissolved Oxygen Meter : DC-25 TOA Electronics, Ltd,

(2) Spectrophotometer : ' .UV~120~01 Shimadzu

{3) Water Bath : LH-800 Toyo Scientific

(4) Middlevolume Air Sampler' . 1-100  Shibata Scientific
(5) Stack SO, Analyzer ' ESDA-813 Horiba Seisakusho

(6) Fume Hoods ' ' LFA-120 Toyo Scientific -

{(7) Gaseous Pollutant Sampler HS-6N Showa Sokki

(8) Water Quality Checker . - WQe-2A TOA Electronics, Ltd.
(9) Water Sampler VANDORN TYPE . 5062A Rigou
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Analytical Instruments for the Water Laboratory

1. Existing Insttument

)
(2)
(3)
(4)

(5)
(6)
(7

(8)
(9)

(10)
1

(12)
{(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)

- 2. JICA

(1)
(2)
(3)
(4)

UV-VIS Spectrophotoneter

PH Meter

Conductivity Meter
Drying Oven

.bifeét_Reading Balance

Shaker
Magnetic Stirrer

Disgsolved Oxygen Meter

.HQt Plate

_Lab. Demineralizer

Microscope, Metallurgical

Du. Nony's Surface Tentiometer
Orsat Analyzer

Fume Hood'

Programmable Timer
Electrothermal Heating Mantle
Magnetic Stirrer with Heater
Water Bath

Centrifuge

Multi~Pen Recorder

Supply Instruments

Spectrophotometer
Jar Tester
Electronic Analytical Balance
Flash Point Tester
Pensky Martens Closed
Cleveland Open Cup

A-T-3

HTC-100-10 Hitachi Ltd,

HM-5ES
32
DS-62
TAG
SA-31
M-41

DD--18
HK-21

MA-1
BliM-112

3012

VKD-150
151

6107
BS~-48

R-33

uv-120-02
J-6
AEL-~200

821
823

TOA Electronics Ltd.
TOA Electronics Ltd.
Yamate Scientific
Co,, Ltd.

Kensedl Industrial

Co., Ltd.

Yamato Scientific
Co,, Ltd.

Yamato Scientific
Co., Ltd.

TOA Electronies Ltd.
Yamato Scientific
Co., Ltd.

Japan Organo Co,
Olympus Optical

Co., Ltd.

Yoshida Seisakusho Co,

Yamato Scientific Co,
Fisher
Electrothermal
Fisher

Yamato Scientific
Precision Universal
Rikadenki Kogyo

Shimadzu

Toyo Keiryoki
Shimadzu

Yoshida Seisakusho
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ANNEX-8 Items of Education and Training at Calaca Power Plant

For the Freshman Training

4,10 SAFETY of personnel -~ application of Artificial Respiration and Mouth

to Mouth/Heart Massage Resuscitation
4.11 BOP on equipment tagging
4,12 TFire Brigade and S0P on Fire Fighting System
For the Regular Training
4.2 .. Shift. Refresher Course (ON THE JOB TRAINIRG)
Cource content.as follows:
4, DPHYSICS FUNDAMENTALS relevant to Plant Operation
a,l Heat
a.2 Hechanics
a.3 Sound
a.4 Optics
a.5 Electricity/Magnetism
a.6 Modern Physics

B. TURBINE - GENERATOR (TOSHIBA) AUXILIARY EQUIPMENT OPERATION

1. System lay - out (¥low diagram where possible) for each of the

following:
B.1l.1 Bearing Cooling Water System
B.1.2 Instrument Alr Compressor System
B.1.3 House Service Air Compressor System
B.1.4 Boiler Auxiliary Air Compressor System
B.1.5 Condensing System
B.1.6 Chlorination System
B.1.7 Screen House Equipment
B.I;S Condensate System
B.1.9 Feedwater System

A-8-1



C.

B.1.10
B.1.11
B.1.,12
B.1.13
B,1.14
B.L.15

B.1,15.1
B.1.15.2

TURBINE:

1.

Design/Construction
c.1.1
c.1.2

C.1.3
C.1.,4
¢.1.5
c.l.6
c.1.7
c.1.8.1
c.1.8.2
C.1.8.3
C.1.8.4
c.1.9.1
Cc.1.9.2
Cc.1.10

C.1.11
c.1,12
c.,1.12.a

c.l.12.b
C.1l.12,c

c.1,12.4
C.l.12.e

Cathodic ?rbtection System

Ferrous Sulfate

Machine Gas System (Hyd;ogen.and COZ)
Seal 011 System N '
Stator'Cooling Water Syétem'

011 Conditioning System

(Turbine - Gen and Turb BFPs)-

Turbine -~ Gen 01l Conditioning
Boiler Feed Pumps (Turbine ~'dr1vgﬁ)'-

Featureé
Nozzie _ _
Moving blades - Impulse/Reaction blades - .
differentiate '
Cylinder/casing arrangement

Shaft and wheels

Thrust bearings

Journal bearings

Steam chest

Main Stop Valve or Hydraulic Stop Valve
GControl Valves ' ‘
Combined Reheat - Tntercept Valves

High Press/Lo Press Bypass Valves -
Turning Gear

Jacking 0il Pump

Lubrication/Hydraulic 0il System/Oil
Coolers

Glands and Shaft Sealing System
Turbine Protection Devices .
Speed Gov'r/Pre-emergency gov'r/Emergency
gov'r |
Relay Dump Valve/Extraction Non-Return
Valves | |

Vac Trip Device

Blowdown Valve _

Other Valves - (CV, MSV, CRV)
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C.1l.12.f Diaphragm Valves

C.il.12.g Aux 0il Pump/Emergency DC 011 Pump
C.1.12.h TOOP/Jacking 01l Pump

c.1l.12.1 011 Trip Valve

C.1.12.j Emergency Trip Valve

C.1.12.k IPR (Initial Press Regulator)
c.1.12.1 Reverse Power Relay

C.1.12.m Thrust bearing failure relay

C.,1.13 Auxiliary Steam System (TURBINE)

C.,1.,14 E.H.C. (Electro Hydraulic Control)

c.1.15 Automatic Turbine Start-Up (ATS)

- C.1.15.1 Extraction Drain Valve Master by ATS
C.1.15.2 Extraction Stop Valve Master by ATS
C.1.15.3 Condenser Vacuum Raise/Break Master by ATS
C.1.15.4 Turbine Drain Valve Master
C.1,15.5 ATS ~ Cold, Warm, Hot and Very Hot

Conditions

C.1.15.5.1 ATS as laid out in ATS Control Panel
a. CV chest warming
b. Load set (INC/DEC)
¢, Load Limit Set Knob
d. Auto Turbine Start

e, Coordinated Control

f.  IPR (initial pressure regulator)
g. Speed Set RPM
h. Starting Rate
i, Line Speed Matching
j. TFA/PA transfer
C.1.15.5.2 ATS as laid out in ATS Tests Panel
a. MSV
b. CRV

c. LP - BP "A"

d. LP - 8P “B"

e, Emergency 0il Trip Test

f. Over Speed Trip

g. Back-up D/S Test

h. Power/Load (P/L) Unbalanced Test

i, Lamp Test
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Generator/System (22 kV to 230 kV) and Station Service Lay-out

D.1 Excitation
D,2 EHC

bp.3 CVCF

D

b Emergency Diesel: Generator.
BOILER (Foster Wheeler) Auxiliary Equipment Operation
E.1 System Lay - out (show FLOW DIAGRAM where possible for

each of the following:
E.1.1 - Burner Management System (BMS)

E.l.1.a Light 01l System
E.1.1.b Heavy 01l System
E.l.l.c . Coal System ..

c.l Gravimetric Feeder

c.2 Pulverizer/Lube 0il Systenm
c.3 Pyrite System
E.1.2 Interposing Logic System (ILS)

E.1.2.a  Air Flow - Secondary/Primary
b Gas Flow |
C Ductworks/Dampers/Ppsitione:s
d Furnace Draft/Furnace Aspiratiﬁg Pipes =
e Tri-sector Air Heater 7
f Electrostatic Precipitator
g Fans (IDF/F¥DF/PAF)
h Tertiary Air Fan/System
i ‘Seal Air Fan/System

E.l.3 Sootblowers

E.1.3.a Retractables

E.1.3.b Wall Blowers

E.1.3.c Air Heaters

E.1.3.d Water Blowers

E.1.4 Combustion Control/Temperature Control IMCC
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BOILER:

a. Design/Construction Features
Principles of Operation

¢. Description/Purpose or Function of various parts/components

d. Whys and Hows of Putting IN/OUT of service the various auxilia-
ry equipment

e. Sequence of Operation

f. Blr Hydrostatic Testing/Safety Valves/Flectromatic Valve

g. Equipment troubles and remedial measures to apply
ASH HANDLING

COAL, HANDLING
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