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Loyang Electric Power Plant, C. M. A.

“ot Sre3og

Schedule I. Generating Plant.

r 2800 D8O
Sce our Drg. Nos. < 2810 (91
(2802 (92

Ore—500 Kw. generating plant, consisting of the following:—

A.  One—Condensing steam turbine.
Technical details,

1,

S

%]
.

6‘

10.

Output of direct connected alterntor, 500 Kw. continuous. State
overload capacity if any.

Normal steam pressure at inlet valve, 215 lbs/sq. in. guage.

Normal steam temperature at inlet valve, 550° F.

Normal cooling water temperature,, 70° ¥.

Speed, not exceeding 8000 R.P.M. with generator speed not less than
1000 R.P.M.

Should be able to run non-condensing. Capacity and safe duration of
cperation shculd be stated. The turbine is to be started non-condensing.
Water rate at 1/4, 1/2, 3/4 and full loads urder normal steam and
cooling water conditions should be stated.

Blades, nickel steel.

For whatever parts coming in contact with high pressure steam, cast
steel should be used.

Momentary and permanent variations of speed, when load suddenly goes

off from full load to no load, should be stated.

— 15 —



11.

Type, number of stages, overall dimensions and other general construc-

tional details should be stated.

12. Provision should be made for axial expansion of casing.

Accessories included.

13.

14.
15.

16.
17.
18.

19.
20.
21.

22.

One—Steam inlet valve of turbine with emergency hand trip and with
strainer. Size of valve should be stated.

One—Steam separator of ample size with steam trap.

Governor gear with speed adjusting device for varying the speed of turbine
within X59%, arranged for both hand and A. C. 200 V. 50 cycle motor
control from alternator panel, complete with control switches. Method
of operation of the governor should be stated.

One—Tachometer, one over speed trip and cne thrust bearing.

One—Main oil pump driven from turbine shaft.

One—Auxiliary hand operated oil pump. All the main bearings of the
turbo-generator set are to be further provided with oil rings. Any other
suitable alternative arrangement is acceptakle.

One—O0il reservoir with draining cock and show glass.

One—0il cooler.

Complete set of oil piping and fittings for the entire turbo-generator set.
Regular threaded fittings should be provided.

Complete set of guages for indicating steam pressure, vacuum, tempera-
ture of steam, oil and bearings. One guage stand to be mounted on the side
of wall for supporting the principal guages is to be also included, complete

with necessary piping and fittings.

—16 —



23.
24.
25.
26.

27,

28.

Foundation bolts and plates wherever necessary.

Lifting tackle for casing and runner.

Planished metal cover and suitable lagging for high pressure casing. ‘
C.mplete set of helical reducing gears. General constructional details
should be stated. |

First filling of lubricating oil for the bearings, governor, reducing gears,
ete. of the turbo-generator set, with 509 extra for spare.

Other standard accessories. N

Onec—Surface condenser.
Technical details.

1.

At maximum ccoling water temperature of 85° F. and 500 Kw. output
on the generator, the vacuum at condenser inlet flange shall be not less
than 90%.

Cooling surface of condenser should be stated.

Main construction details should be stated.

Accessories included,

Es

© o0 N\ e

Complete set of guages and thermometers.
One—Automatic air relief valve.

One— Expansion joint between turbine and condenser.
One—Hot well of ample size.

Cleaning tools. State details.

Other standard accessories.

One—Circulating water pump with a normal capacity sufficient for the

requirement as specified in B-1. Each pump should havea total manometric



F.

head, excluding condenser friction, of 50 ft. and be connected to an enclosed
type double spuirrel cage motor with ball bearings, wound for 3-phase 380
volt and 50 cycle and complete with starter, enclosed type line switeh, and
thermal relays, or protective fuses (including one dozen spare fuse cartridges).
The pump set is further to be provided with foundation bolts, bed plates, stop
valves, foot valves, strainers, guages for both suction and discharge, and
thermometers. The bidder is requested to state type and capacity of the pump
and the rating of.'driving motor.

Condensate pump of sufficient capacity for pumping condensate of the 5C0
K. W. turbine for the delivery head required, and capable for taking care of
possible condenser leakage under emergency conditions. The pump is to be
connected to an enclosed type double cage motor of ample size with bail bear-
ings, wound for 3-phase .380-volt and 50-cycle, designed for direct-to-line
starting, and complete with enclesed type line switeh and protective fuses
(including one dozen spare fuse cartridges). The pump set is to be further
provided with foundation bolts, bed plates, stop valves, thermometers and
guages. The bidder is requested to state the type, capacity and head of the
pump as the rating of the driving motor.

One—Suitable ejector with ample caracity for air removal, to be completed
with necessary valves and fittings. The maker should state the normal
capacity of the ejector in lbs. of air remcved per minute, and the approximate

steam consumption per hour. Suitable vacuum pumps are also acceptable.

One—Alternator, coupled to the condensing turbine:
Technical details.

—18—



A S o

N

10.

Capacity, 500 Kw. maximum continuous output.

Power factor, 80%.

Voltage, 6900 volts.

Frequency, 50 cycles.

Speed, any speed not less than 1000 R. P. M.

Room temperature, 95° F.

Neutral, grounded through a high resistance or impedance.

Temperature rise and class of insulations used for the stator and rotor
windings to be stated by bidder.

The bidder should also state the percent ¢f impedaned and approximate
momentary increase of voltage when the machine operates suddenly from
full load to no load with power factor at 80%.

Efficiency, to be stated.

Accessories included:

11.
12.

13.

14,
15.

One—Direct coupled exciter of amnle capacity.

One—Suitable air washer, complete with all accessories and connecting
housing materials to the alternator casing. Any other type of filter
suitable for dusty air is acceptable.

One—Exciter rheostat of ample capacity and range supported on top of
alternator panel and arranged for panel operation complete with fittings
and supporting materials.

One—Quick acting voltage regulator.

One—Ground relay to sound an alarm in case of ground, complete with

grounding resistance or impedance a suitable current transformer and one

-—19 —



alarm bell.

G. [Electrical equipments and materials (see Drg. No. 2810 C91)

For alternator.

1.

10.

11.

12.

One—7500 volts, 20" amr. three pole oil circuit breaker, with a rupturing
capacity of 30,000 KVA. and arranged for mechanical remote control
from panel, complete with all fittings and supporting materials.
Two-—overload trip coils operated by current transformers, two indicating
lamps and sufficient number of auxiliary contacts should be provided.
The switch should also include first filling of oil.

One—Alternator panel, complete with fittings and supporting materials.
One—Station type watthour meter.

One—Wattmeter.

One—Ammeter with ammeter switch, to read any phase current.
One—Voltmeter with receptacle and plug to read any line voltage.
One—Synchronizing receptacle.

One—Power factor meter.

Two—Current transformer of ample capacity, 7600V. 70/5 amps. VA
capacity to be stated.

Two—Inverse time limit overload relays of induction type. Operation,
circuit opening. Range of adjustment, 3—7 amps.

One—Potential transformer, 6600/110 volts, with two primary fuses and
four spare fuse cartridges. |

Three—Single pole or one three pole disconnecting switeh, 7500 volts, 200

amps.



18.

One—TField ammeter and one field voltmeter to be mounted on regulator

panel.

Two feeder panels, each consisting of:

14.

15.
16.

17.
18.
19‘

20.

21.

22.
23.

One—Panel with fittings and supporting materials and to match with
other panels.

One—O0il switch same as G-1.

Three single pole or one three pole disconnecting switch, 7500 volts, 200
amps.

One—Station type watthour meter.

One—Ammeter switch to read any line current.

Two—Current transformers, 7500 volts, 40/5 amps. V.A. capacity to be
stated.

Two—Ordinary inverse time limit overload relays. Operation, circuit
opening, Range of adjustment, 3-7 amps. Series trip arrangement on
circuit breaker terminals is acceptable.

Three wall bushings, 7500 volts, 200 amps.

Three choke coils of outdoor suspension type of 100 amp, capacity.

Three lightning arrestors of pole mounting size.

For house supply:

24.

25.

One—OQOutdoor pole type 6900-230/400 volts delta-star connected, 50
KVA. 50 cycle step down transformer of standard design and manufac-
ture. The transformer is to be shipped with first filling of oil, and sup-
plied with three expulsion fuses of suitable capacity including six spares.

One—Distribution panel to match other panels including fittings and



supporting materials, and provided with following:-

Q.

d.

One—3-pole knife switch, 600 volts, 200 amps.

Two—3-pole knife switeh, 600 volts, 60 amps. with fuse protection,
including 12 spare fuses.

Four -3-pole knife switch, 600 volts, 80 amps. with fuse protection,
including 24 spare fuses.

One—Watthourmeter, 3 phase, 8 element, 220/3880 volts, and 100 amps.

26. Three—Floor bushings.
6900 volt bus bar System.

27. 8—1"x1/4" copper bus bars, complete with angle iron supporting structure

as shown in Drg. No. 2810 C91, and covering the length of all five panels.

28. Complete set of 1/2’’ dia. copper rod interconnections from the alternator

circuit breaker to the feeder inlet wall bushings.

29. Sufficient number of suitable bus supports, with 4 spares.

Wiring and cable connections.

30. Cable connection from exciter to alternator.

31. No.l B&S 7500volt 3-core lead-sheathed cable connection from alternator

to oil circult breaker, complete with terminal boxes and insulation

compound. The cable is to be supported underneath the turbine room

floor.

32. All connecting leads for meters, relays, instrument transformers, etc.,

in the switchboard gallery.

Miscellaneous.

33. Two—Potential transformers, 6600/110 volts, 50 V. A., complete with



primary fuses and six spare fuse cartridges, for supplying alternator and
feeder watthourmeters.

34. A standard set of tools arranged in a rack.

35, One—7T500 volt disconnecting rod.

36. One—Hand operated travelling crane of 5 tons ecapacity, including
travelling rails of 35 ft. each. Center to center distance between rails,
about 27 ft.

Spare parts. (in addition to small item alveady mentioned at different places.)

1. Two—Complete set of spare brushes.

2. 25% of exciter brush holders.

3. Two—Complete set of alternator brushes.
4. 50Y of alternator brush holders.

5. One—Spare thermometer for the turbo-set.

6. One—Complete set of bearing bushes for the turbo-set and auxiliary
motors.

7. One—Complete set of thrust bearing.

8. One—Spare gear for main oil pump.

9. One—Complete set of high and low pressure packing glands.

10. One—Spare oil strainer.

11. One—Spare main steam strainer.

12. 60 pieces of spare condenser tubes, with ferrules if used.

13. Four—Spare water level guages for condenser.

14. Four—Spare oil level guages for oil reservoir,

15, One-—Renewable wearing ring and shaft brass bushing for each type of
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16.
17.

18.
19.

pump, if they are used.
10 lbs. of spare gland packing.

For steam ejector, one spare nozzle and one spare main stop valve with

strainer.
Two——Spare alternator coils.

59 of turbine bucket for each kind.
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Schedule II. Boiler Plant.

2800 D8O

See oud Drg. No. {2802 092

A, Two—Sectional header brick setting inclined water tube boilers, each good

for the following working conditions:

1. Normal steaming capacity, 7500 lbs/hr.
2.  Maximum continuous steaming capacity, 9000 Ibs/hr.
8. Steam pressure at superheater outlet, 225 Ibs/sq.in.g.
4. Steam temperature at superheater outlet, 560°F.
5. Feed water temperature, no regulatio. is intended.
6. Air condtion, dry but dusty.
7.  Only one boiler will be running at a time and it will be kept under banking
probably from12 to 18 hrs. a day.
8. Coal burned:
. . Heatin
Moisture \Q;?gie g;{begn Ash Sulphur B.Zﬂ?,ﬁi.
Dust coal A 4.80 16.60 65.30 12.80 0,44 12,950
(Liuhokou),
Coal B (Ming-seng), 3.01 22.68 50.64 23.60 - 11,380
Either of the above coal may be burned throughout.
Technical details:
1. The two boilers should be arranged to form one battery.
2. The flueis to be located under the boiler room floor,as shown on Drg.
No0.2800 D80 with remote damper control from the front of boilers.
3. Heating surface of both the boiler proper and the integral superheater to



4.

6.

be stated by bidder,
Boiler efficiency when running at 1/2, normal and maximum loads, to be
stated by bidder.
The inclined seamless water tubes should be made of wrought steel, ex-
panded at each end into steel headers. These headers should be provided
with handholes opposite each water tube for cleaning. The handhole
covers should ke made machine fit. The cover clamps should also be made
of high class steel.

The steam and water drum should be arranged horizontally and be
made of best selected mild steel, with welded, double riveted or butt
strapped joints. Suitable manhole cover and clamping devices should be

provided.

The superheater should be made of solid drawn steel tubes, and
2xpanded at each end into wrought steel headers which should be provi-
ded with hand holes and covers for cleaning tubes. Flooding device
should be provided.

The mud collector should be made of wrought steel and attached
to the lowest point, of water tubes.

The general arrangement, dimensions and other constructional features

should be stated by bidder.

Accessories and fittings to be included for each boiler:

1.

2.

Complete steel structural supprts for boiler and superheater, complete
with fittings.

Large front doors and other necessary inspection and access doors.
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7.

8.

One (or two) spring loaded safety valve, one cast steel main stop valve,
one (or two) gunmetal feed water shut-off valve, two parallel slide steel
body blow-off valves, necessary air cocks and drain valves with steel
bodies. All valves should be of ample size and wherever possible provided
with flanged connections.

Two standard water guage fittings with drip pipes and cocks, with one of
them in the front to be of illuminated type, (state reduction of price if
both are ordinary water columns), one steam pressure guage complete
with cock and syphon, mercury cup and thermometer for measurig tem-
perature of superheated steam.

Baifle plates and flame bridge plates with special fire brick linings.

Heat resisting laggings for water and steam drum and also asbestos rope
packing for headers.

One U-tube draught guage complete with accessories to measure draught
over fire bed.

Other necessary standard fittings and accessories.

B. One—Chain grate stoker for each boiler.

The stoker should be enclosed front type, complete with fuel hopper,
brick lined fuel door for regulating thickness of coal bed, ash door to be
controlled from the side of boiler, necessary inspection doors, rollers and
rails for taking the stoker out, and other steel structure, castiron fram-
works and fittings. ¥urnace volume, grate area, length and width of
grate should be stated by bidder.

Each stoker is to be fitted with a motor-driven unit type machine cut
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gears to give four vatioari n of speed of the grate. The gears should be
of enclosed design and provided with safety clutchs. The driving motor
should be of totally enclosed, 380-volt, 3-phase, 50~cycle squirrel cage
induction type with ball bearings and designed for direct-on-line starting,
complete with enclosed type switch with fuse protection and 12 spare
fuses. Means should be provided for hand operation in case of emerg-
ency. |
C. One—Ash handling plant for each boiler,

1. One mild steel clinker hopper chute with fire brick linings and cast iron
door.

2. One mild steel fine ash hopper with fire brick linings and east iron door.

The above hoppers are to be suitably stiffened and attached to the
stoker beams which should also be included. Combination clinker and ash
hopper is acceptable.

D. One—Damper control for each boiler.

The damper should preferably be of butterfly type arranged as shown
in our Drg. No. 2800 D82 to be controlled from the front of boiler, comp-
lete with steel framework, chains, guide wheels, counter weight and other
necessary fittings. The bidder is requested to propose any other better
arrangement.

E. One set—Fire and arch bricks for each boiler.
One complete set of arch material for the stoker specified under item B,
including all necessary steel work and one complete set of arch bricks. All

other fire bricks for the boiler should also be provided. Kailan fire bricks
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are preferred, since they will cost less.

Common to the two boile:s, the following items should be supplied:

F. Complete set of steel columns, beams, bracings, floor beams under the two

boilers, ete., for easy erection at site. The purchaser will only furnish

the conecrete foundations.

G. One—Steel door complete with frame works for access to the flue.

H. Tools should comprise;

L.

1.

I

One—=Steel lance complete with handle and flexible steam hose for clean—

ing soot.

One—Tube scraper with handle and 4 tube brushes for cleaning scale.
Two—Expanders for boiler tubes.

Two—Expanders for superheater tubes.

Complete set of wrenches arranged on a rack.

One—Steel ladder mounted at one side of the boilers, complete with rail-

ings and fittings.

Spares should comprise:

1.
2.
3.
4.
b,
6.
7.
8.

6—Hand -hold fittings for boiler tube headers.
2—Hand-hole fittings for mud collector.

24—Guage glasses with washers.

2—Gaskets for man-hole door in steam and water drum.
30-—Gaskets for handhole fittings for boiler.
10—Gaskets for handhole fittings for superheater.
6—Boiler tubes.

4—Superheater tubes bent to form.
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10.
11.
12.
13.

696 stoker links.

One—Complete set of ash plates for one boiler.
One—Complete set of arch bricks for one boiler.
One—Complete set of guage cocks for one boiler.

Two—Blow off valves.
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Schedule 1II. Make-up Plant and Pipings .

2800 D80

See our Drg. No. {2802 C92

A. One—DBrass fitted, steam driven, direct acting, horizontal, duplex pump, with
sufficient head for theb oilers as speciiied in Schedule II.  Capacity, 20,000
lbs per hr. Valves should include one steam stop valve for taking steam
directly from steam main, one stop valve and one check valve on the pump
delivery side and one stop valve on the suction side. Fittings should include
grease cup lubricators, stcam cylinder drain cocks, gland packing, bed
plate and foundation bolts. Spares shculd include one complete set of pis-
ton rings if used, and valve springs, and sufficient amount of gland pack-
ings for two renewals. The bidder should give a general description and
the capacity and head of the pump oifered, and the steam cousurapticn of
the engine. It is to be noted that this pump will only be used during
€MErgency. .

B. One—Motor driven feed water prnp with sufficient head for the boilers as
specified in Schedule JI.  Capacity 9000 1bs per hour.

The pump should be of centrifugal type, and the driving motor of
squirrel cage induction type, wound for 8 phase, 380 volts, 50 cyele and
suitable for direct to line starting with ball bearings. Valves shouid in-
clude one stop valve and one check valve on the pump delivery side and one
stop value on the suction side. One enclosed type switch with thermal
relays or fuse protection with 12 spare fuses should be provided. Fittings

should include drain ccck, gland packings, bed plate and foundation bolts.



. Spare parts should include one impeller, complete set of pump and motor
bearing bushes and sufficient amount of gland packing for two renewals.
The bidder should state the pressure and capacity of pump and the rating
of motor.

C. One—Pressure evaporator capable of preducing 1000 lbs. of make-up water
per‘hour and of such design as to fit into the whole arrangement of the
power plant.

According to our drawing No. 2802 C92, the drain for the heating
coils is connected to the open-mixer but the bidder is also requested to
decide whether it will be more advisable to connect it to the water staticn,
whereby the drain may return to the main condenser, and quote accord-
ingly. The evapcrator should be capable of taking steam directiy from
steam main.

The evaporator should have cast iron shell and provided with large
door for removal of the heating coils, and a small cleaning door on bottom.
The heating coils should be made of solid drawn copper tubes, each of
which is secured independently to the shell and can be removed easily. An
anti-priming baffle should be fitted inside of the shell. Acecessories should
include one vapor pressure guage with cock and syphon, water guage with
cocks, one raw water stop valve, one raw water check valve, onc safety
valve, one vapor outlet valve, one steam inlet valve, one drain valve, one
blow-off valve. The evaporator should be adequately lagged, and covered
with planished steel. Spare parts, should include ore raw water stop

valve, six water guage glasses, complete set of copper heating coils and



one steam inlet valve.

The bidder should state the capacity per hour, vapor pressure,
working live steam pressure, live steam consumption per hour and general
constructional features of the evaporator offerred.

D. One—Electrically driven evaporator feed water pump capable of del'vering
5000 lbs of water per br and with a sufficient pressure for the required
service. The driving motor should be of squirrel cage induction type with
bail bearings, wound for 380 volts, 50-cycle and 8~phase and capable of
direct to line starting with enclosed type switch and fuse protection. The
pump should be centrifugal type. Valves should include one stop valve
and one check valve on the delivery side and one stop valve on the suction
side. Fittings should include one drain cock, gland packings, bed plate
and foundation bolts. Sparcs should inelude one impeller, complete set of
pump and motor bearing bushes, six fuze cartridges and sufficient amount
of gland packing for two renewals. The bidder should state the capacity
and head of pump and rating of the motor.

E. One—Electrically driven raw water pump for the sand filter specified in
item H.

Our requirements are same as item D (evaporator feed pump) ex-
cept that a foot valve should be provided on the suction side instead of
stop valve.

F. One—Painted mild steel cylindrical storage tank of five feet diameter and
fourteen feet shell length, with necescary fittings, upon which is to be

mounted the open-mixer body. Two outlets cach with one stop valve
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For back wash, our idea is to make use of part of the evaporator
feed water as shown in our Drg. No. 2802 C92. If the bidder find this
arrangement not suitable he is requested to propose any other cheap and

convenient scheme.

I.  Two—Painted mild steel raw water tanks 5-0" x6'-0” x6'-0” high to be

provided with valves, interconnections, overflow connectons as shown in
our Drg. No. 2802 C92 and arranged as shown inour Drg. No. 2800 D30.
One water guage with cock should bz provided on one of the tanks. The
bidder should state the thickress of steel shell and how the tanks are
stiffened.

J. One-—-Water station (a condensed steam reservoir) made of cast iron or steel

of abcut two cu. fi. capacity and provided with a number of inlet flangcs
for the different drains as shown in our Drg. No. 2802 C92. It Should
also be provided with one automatic float valve for letting the collected

condensate to be sucked to the main condenser.

K. Steam piping:

1.

All steam pipes should be seamless high class steel adcauate for the service
required. They should also be suitably lagged, and provided with drain
and blow down valves for all dead points, pockets and other necessary
places. Adequate provisions should also be made for expansion as the
plant will run only part of the day. The bidder is reauested to state the
size of different pipes and submit a sketch showing their general layout.
They should comprise (as shown in our Drg. No. 2302 C92):

All interconnecting pipings and valves from turbine proper to the boiler



should be provided for boiler feed pumps and one outlet with cne stop valve
for the emergency raw water feed line. One over-flow connection from
the open-mixer should also be provided. The tank sﬁould be adequately
lagged. The bidder should state the thickness of steel shell and outside
lagging and what inside bracing provided. The tank will be supported on
two beams spaced at 11 -6 apart. The beams will be supplied by pur-

chaser.

G. One—Open mixer capable of mixing 8000 lbs of condensate with 1000 lbs of
vapor per hour without raising the feed water temperature to more than
190°F. and losing any useful vapor. As the heat in the 1000 lbs of vapor
is more than the condensate can absorb, cooling water tubes arranged for
casy cleaning and replacement should be provided. The cooling water will
be taken from the raw water tanks through the evaporator feed water
pump, and part of it will be used for the evaporator, the excess being drain
off. Thermometer, water guage with cocks, vent pipe for air, large
door for cleaning the cooling water tubes, necessary fittings and supports
should be provided. Spares should include 509% cooling water tubes and
six water guage glasses. Cleaning outfit should also be supplied. The
bidder is requested to state cooling surface and the construction details of
this mixer.

H. One—Pressure type sand filter to dcal with 5000 lbs of raw water per hour
from the cooling pond. The bidder should state the working pressure and
give a general description of its operation and construction. Necessary

valves should be provided as shown in Drg. No. 2802 C92.
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2.

6.
7.

proper including a steam main header.

Steam connect’ons and valves to the high and low pressure gland sealings
of the main turbine.

Steam connection to the evaporator with one valve and one Tas shown.
Steam connection to the ejector with one valve.

Steam connections with valves to be arranged for connecting up steam
lance for boiler cleaning.

Steam connection to feed pump steam engine with one valve.

Vapor connection from evaporator to open-mixer.

Exhaust piping should conform to our Drg. No. 2802 C92, and comprice:

1.

2.

4.
5.

One exhaust connection from atmospheric relief valve of main turbine to
outside of building, with rain ecap, drain provision and suitable support at
the bend. Size and material and its arrangement to be stated.

One separate steam exhaust for feed water steam engine leading to outside
of building with rain cap. Size and material to be stated.

Vent pipes with rain caps from boiler safety valves to the top of boiler
house roof.

Exhaust connection from ejector to turbine exhaust relief line.

Vent pipe for open-mixer.

Drain piping and traps:

1.

Complete drain piping system with necessary traps for all neceszary drain
connections 1in the complete pipe system. The drain main should be con-
nected to the water station. A provision should also be made for draining

to the outside of building. The drains for the feed pump engine and ex~
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haust line should not be allowed to enter the main drain system and conta-
minate the condensate therein but should be led to the outside of building.
The sizes and materiel should be stated.

N. Water piping:

1. All interconnecting water pipes from the foot valve of the circulating
water pump to the main condenser outlet flange as shown in Drg. No.
2802 C92. Size, material and arrangement to be stated.

2, All interconnecting pipings and valves from raw water pump foot valve
to inside of plant and among the raw water tanks, sand filter, evaporator,
evaporator feed pump, open-mixer, storage tank, feed water pumps and
boilers, including the overflow line of the sand filter, evaporator and raw
water tanks, as shown in Drg. No. 2802 C92. Their sizes and material
should be stated.

3. Tap connections with necessary valves from circulating water pump dis-
charge line to oil ccoler and air washer with their discharge pipes connect-
ed to the outside of building.

0. Condensate piping (see Drg. No. 2802 C92):

1. From main condenser to condensate pump and thence to the open-mixer.

2. From ejector to water station and thence to main condenser.

3. From evaporater to open-mixer or to water station.

For all above, sizes and materials should be stated.
Note:  For items K to O all ex'tra tees for future extensions as shown in Drg. No.

2802 C92 should be provided.
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Schedule IV. Erecting Service

The erecting service should include the checking of shipments against
packing lists, unpacking, installing, erecting, testing and putting all the
equipments from the cooling pond to the 6600~v01f bus bar as specified in the
above three schedules into normal rnnning order to the satisfaction of the
engineers appointed by the Central Military Academy and the National Cons-
tructicn Commission. The power plant will only supply two to three mechanies
and electricians as helpers and sufficient number of coolies, all instructed to
listen to the order of Contractor’s engineers. The machine shop equipments
and tools comprise only one drill press, one lathe, pipe thread cutters up to 2",
dies and taps for screw and bolts up to 5/8”, one oil purifier, one five ton hand
operated crane, tackles up to 2-ton capacity, and other very ordinary tools.
Native black-smith facilities will also be available. The bidder should state
the name of boiler and turbo-set erecting engineers and the number of fitters
furnished, and quote a jump price including travelling expenses, board and

lodging.
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Outline of Acceptance Test of 500 Kw. Power Plant,
Loyang Electricity Works.

I. Object of tests To know:
A. Water rate of turbine at 500, 875, 250 Kw. loads.
B. Boiler efficiency with steaming rate at 7500 lbs. per hour.
C. Maximum capacity and other characteristics of turbine, boiler and
other important equipments.
Under the foliowing operating conditions as specified in the Contract:-
A. At outside of main stop valve of boiler:-
Temp. of steam, 560° F.
. Steam pressure 215 1bs/sq. in. g.
B. Temperature of feed water at boiler inlet 190° F.
C. Vacuum, 902 or 684 mm. reduced to 0° C. basis.
D. Circulating water temp. at condenser inlet, 70° F.

E. At inlet valve of turbine:~

Temp. of steam 550° F.
Steam pressure 205 lbs/sg. in. g.
F. Speed of turbine 8000 r.p.m.

G. For the alternator
Load, 500, 375 and 250 Kw.
Voltage, 6900 volts
P.F. 95-100%

>



H. Coal burned, 100% Ming-seng coal, the calorific value is 11,700 B.T.
U. per lbs., with ash not exceeding 25% and moisture 5% on dry
basis.

II. Tests to be made The following tests are to be made:--

A. One test each is to be made on the turbo-set with output of alternator
at 250, 875 and 500 Kw. In this test, the turbo-set with its acces-
sories, subject to the allowable tolerances as outlined in paragraph 1],
are to be maintained under proper operating conditions as outlined
in paragraph L. |

B. Boiler efficiency test: One test at a steam rate of around 7500 lbs.
per bour. In this test, the boiler, subject to the allowable tolerances
as outlined in paragraph 111, are to be maintained under proper operat—
ing conditions as outlined in paragraph I.

I1I. Tolerances of operating conditions during the test period.

With operating experiences gained thus far, the steam temper-
ature, and pressure of the boiler and turbine cannot be maintained
according to A and E of paragraph I at all loads. The Contractor
should, therefore, submit to N. C. C. a list of proper values to be
maintained at different loads, or, in case of lack of ready information,
a tentative list to be mutually agreed upon. The Works should keep
them within a tolerance of 3% during the test. The output of the
alternator in the tests on turbo-set should be maintained within 3%,
boiler output in its efficiency test within 5%, alternator voltage and
speed within 19 and temperature of feed water within 5%. No
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Iv.

VL.

VIL

attempt will be made to hole the power factor of the alternator at any
particular value, but the Works believes that it will be between 100~
952¢. The vacuum will be held at its best value with fluctuations not
exceeding 15 mm. The Contractor’s representative should submit to
the Works engineer a written notice as to the best vacuum to be held
before each: test. This best vacuum should not, however, exceed 710'

mm., reduced to 0° C.

yg_its to be tested for the two boilers.

Only one of the two boiler units will be overhauled and‘tesmd.

Duration of test.

Each test is to cover 4 hours divided into sixteen 15 minute periods.
The readings obtained during the last 14 hour period are to be acce-
pted as to represent true performance conditions.

Loading of the alternator in turbo-set test.

The load of alternator will consist of the available load of the
plant and the balance by water rheostat (for the control and arrange-
ment of water rheostat sce attached sketeh).

Loading of the boiler unit in boiler test.

As there is no flowmeter installed, the boiler unit will supply
steam to the turbine only, with the evaporator and steam driven feed
pump not running during the test. The steam supplied to the turbo-
sct will also be measured by volumetric method, as described in para-
graph VIII while 56 lbs. per hour of steam will be allowed for the

cjector consumption and 3% for piping condensation and other losses.
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VIlI. Measurement of condensate in both turbo-set and boiler tests.

For condensate measurement in both test A and B of paragraph

II, three tanks will be provided as shown below:-

Condensen
5’/'5‘75"7
Lt c)‘b?n A B
P 12 bt 12 Cult

(}/,é)é/@ anotber Tonk ana
return Fo Ffol-well or reg. ofx

Alternative readings of depth of condensate collected in tanks A
and B will be taken at five minute intervals by means of hook sticks.
The two tanks will be previously calibrated by weighing method.

Prior to making the tests, the condenser must be tested for
leakage. The circulating water inlet connections should be blanked
off and by means of an hand pump or by static head a water test to
the water side of the condenser should applied to a pressure of 15 lbs.
per sq. inch gauge. This is equivalent to a vacuum in the steam
space.

The connecting pipe to the condensate pump from the bottom of
the condenser should be removed and any water leaving the steam
space of the condenser should be collected and weighed and recorded

on a time basis. Should the leakage be beyond 0.75%, it shonld be
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teduced within this limit by Contractor’s .Representative. After this
test, the water sider of the condenser is to be cleaned out.

The return connecting pipe to the condenser from the drain tank
will be blanked off.

As the steam condensed in the ejector, steam consumed in pack-
ings and condensation losses either go to atmosphere or are discharged
to sump, no correction will be applied for them. No corrections for
deviations of turbine speed and alternator voltage and power factor
will be applied as their effect must necessarily be small. Correction
will, however, be applied for condensate temperature.

In order to obtain correct averages, all readings will be taken at
3 min. interval, except the rotating standards which will be read

every 15 minutes, and the water tanks which will be measured every

5 minutes.

Thus the true consumption of steam by the turbine during each
15 min. testing period is equal to:-

(condensate measured + (1)) X (1 &= (2) % (3) + (4))
where,

(1) is the difference of condenser water level, whenever it is not
possible to hole it at exactly same value at the beginning and end of
each 15 minute test period. To convert the differencs of level to num-
ber of Kg. of condensate, the condenser will be previously calibrated
by weighting method in the presence of Contractor’s Representative.

(2) is correction due to deviation of average steam pressure dur-



ing the corresponding test period from 205 lbs. per sq. in. g., based
on B.T.H’s correction curve to be submitted or any suitable figure to
be mutually agreed upon.

(8) ditto due to deviation of average steam temperaturc from
550° F.

(4) ditto due to deviation of average vacuum from 684 mm. on
0° C. basis.

IX. Measurement of energy output of alternator in turbc-zet test.

The Kwh. output of the alternator will be based upon the regis-
trations of the two G.E. type IB-8 rotating standards furnished by the
Electrical Testing Laboratory of N.C.C., with the Contracto:’s three
phase wattmeter to serve as counter check. If the sum of 15 con-
secutive Kw. meter readings divided by 60 does not check within
39 of the Kwh. meter readings, the two rotating standards will be
brought back to Nanking to be rechecked with Laboratory’s standards
in the presence of Contractor’s representative, and the final errors
thus checked out will be used for the computation of actuai Kwh.
delivered to the bus-bar during the test.

X. Measurement of boiler output in boiler test.

-

The output of boiler in Kg. of steam delivered during each test
will be based on the amount of condensate measured with correction
for losses as described in detail in paragraph VIL

XI. Measurement of Kg.-Cal. output of the boiler in boiler test.

The following readings beside the amount of condensate are to be
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taken every minute:-
(a) Steam pressure, outside of boiler main stop valve.
(b) Steam temperature, outside of boiler main stop valve.
(e) Temperature of feed water-at boiler inlet.

The Kg.-Cal. output of the boiler will then equal to:

(-2 x (3)

where (1) is the beat content of steam at the average steam pressure
and temperature during a 15 minute test period, (2) heat content of
the feed water at the average temperature during the corresponding
15 minute test period and (3) the boiler steam output as obtained in
paragraph X during the corresponding period.

No corrections will be made on steam pressure and thermometer
readings. .

XII. Measurement of kilograms of coal burned in boiler test.

The amount of coal in the boilsr receiving hopper will be levelled
to its brim at the beginning and end of each test period. The coal
shovelled to the hopper during cach 15 minute test peried will be taken
directly from coal baskets and its amount measured by actual weigh-
ing. The thickness of coal bedsand grate speed is to be kept constant
during the entire two hour test, assuming that proper setting having
already been determined. The amount of coal burned will be equal
toi-

M+ @ + @3 o

where (1) is the total weight of entire baskets of coal added to the



receiving hopper, (2) the weight of coal left in the first basket and
(3) the weight of coal taken out from the last basket.

XITI. Measurement of calorific value of coal in boiler test.

A sample of around 4™ cube in volume will be taken from each
basket, when enterring the boiler room. This sample should be pro-
perly mixed and reduced to about 2 to 3 Kgs. by quartering in the
presence of Contractor’s representative and placed in 3 sealed bottles,
The Works and Contractor will each take one bottle to be tested by
Karr calorimeter. Should the results obtained by the Works and Con-
tractor differ by more than 3%, the third bottle is to be sent to a
third party, to be agreed between the Works and Contractor, for test
and their test values are to be taken as final. Otherwise, the calorific
value will based upon Work’s analysis.

The riddlings from the grate will not be returned to the furnace,
as it cannot be separated from ash and an unusually high tolerance of
5% has already been allowed for boiler efficiency.

XIV. Boiler Kg.-Cal. input.

The boiler Kg.-Cal. input during each 15 minute test period will
be equal to:-
(1) x {(2) x 0.95]
where (1) is equal to the amount of coal burned during a 15 minute
test period, (2) the Kg.-Cal. content of coal from sample taken dur-
ing the test (paragraph XIII), and 0.95 being the factor for obtaining

the net calorific value of coal.
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XV. Boiler efficiency.

The boiler efficiency will be equal to:-

Kg.-Cal. output of the boiler (paragraph X )
Kg,-Cal. input to the boiler (paragraph XIV)

XVI.  Allowable discrepancies.

The results as obtained from 15 minute test periods during the
last 1} hours of each test should agree with each other within 5%.

Otherwise, the entire test results is to be discarded and another simi-
lar test is to be made.

XVIL. Main guarantees to be met by the Confractor.

A. The water rateTreadings of test A (paragraph II) as obtained

according to paragraph XIII shall be as follows: -

500 Kw. 14,38 lbs/Kwh.
375 Kw. 14,49 lbs/Kwh.
250 Kw. 15,68 lbs/Kwh.

39 tolerance will be allowed for test errors. The average of the
valaes from the last 6 test periods is to be taken as to represent the
true water rate of the turbine.

B. The boiler efficiency of test B (paragraph II) as obtained
according to paragraph XV shall not be less than 78%. 5% tolerance
will be allowed for test errors. The average of the values from the
last 6 test periods of the test is to be taken as to represent the true
efficiency of the boiler.

XVIII. Other Contractor’s guarangees to be met.

A. The increase of voltage above normal when the turbo-set



operates suddenly from full load to no, load with power factor near
unity, with speed and excitation remaining constant, shall not exceed
15%.

B. When load suddenly goes off from full loed to no load, the
permanent increase of the turbine speed should not exceed 4% and
the momentary variation should not be sufficient to cause the over-
speed trip to operate, which is set at 1109 speed.

C. The turbine should be able to supply 550 Kw. at near unity
P. ¥. for 2 hours.

D. With either one of the two boilers supplying steam and with
the evaporator running at full capacity, the boiler ecapacity should
be sufficient for the turbo-set to deliver 550 Kw. to the bus bar for a
period of two hours.

E. Vacuum with circulating water inlet temperature not exceed-
ing 85° F. should not be less than 90%.

4 The undersigned representing the National Construction Commis-
sion, the Loyahg Electric Works and Messrs. Inniss & Riddlz {China)
Ltd. hereby mutually agree to the methods of carrying out the accep-
tance tests and interpreting the results obtained thereby, for the -
equipments supplied by Messrs. Inniss & Riddle (China) Ltd. to the
Loyang Electric Works, as outlined in the preceeding paragraphes.

The National Construction Commission, by

The Loyang Electric Works, by B
Messrs. Inniss & Riddle (China) Ltd., by

Witness:

Date:
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