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Photos
Photo 1 : Grant Aid trucks

Ladder truck 4ton Pumper truck

R 8ton Watertanker

Photo 2 : Condition of the fire trucks

Black exhaust smoke Engine of the 10 ton pumper tanker

A worn-out clutch disk A crack on the flywheel
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Differential A damaged drive pinion gear

Brake valve Hydraulic-air servo

Photo 3 : Condition of the firefighting equipment

Leakage from the water tank Valve control board

Adjusted exhaust pipes Preventing the drain cock and brakes from freezing
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Photo 4 : Seminar, Discussion and Signing of MD (January 2016)

Seminar on maintenance of fire engines Seminar on maintenance of fire engines

Members assisting the expert Signing of MD

Photo 5 : On-site inspection upon shipment (October 2017)

Equipment and spare parts Equipment and spare parts

Cluch cover for trucks Vulve for fire fighting equipment
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1 Overview of the Follow-up cooperation study
1.1 Background of the Follow-up study

The population of Mongolia’s capital Ulaanbaatar has grown rapidly from 650,000 in 1998 to
over 1,300,000 in 2015. Behind this is the liberalization of migration in 1997 and the flow of
nomads who, after the serious snow damage in 1999 and 2003, were no longer capable of
grazing their cattle. The improvement of fire management and prevention in response to this
population increase has been a challenge for the city, but it has so far been unable to provide
sufficient services because the vehicles and equipment were either lacking or have become too
old.

Japan has been, through grant aids ‘project for Improvement of Fire Fighting Equipment and
Maintenance Workshop (2001)’ and ‘project for Improvement of Capacity for Fire Fighting
Techniques and Equipment in Ulaanbaatar (2013)’, provided a total of 39 fire engines to the Fire
Fighting Section of Ulaanbaatar City (UBFS), under the National Emergency Management
Agency (NEMA), effectively contributing to the strengthening of the city’s ability to protect
itself from fires.

The equipment granted by Japan is maintained in good condition. Those granted through
‘project for Improvement of Fire Fighting Equipment and Maintenance Workshop (2001)’ (8
Pumper tankers, 6 Water tank trucks, 1 Chemical truck, 1 Ladder truck and 1 Floodlight car) are
all operating without problems even though 10 years have elapsed since they were introduced to
Mongolia. This suggests that the equipment have been provided proper maintenance during
these years. In addition, the fire engine maintenance center was established in 2012,
strengthening the overall maintenance system. On the other hand, the procurement of genuine
spare parts from Japan has been difficult because of import restrictions. The spare parts
imported from other countries are used instead, but the frequent replacement of parts for engine,
power steering and discharge outlet pump add to the increase in operation and maintenance
costs, and may shorten the life of these machinery. This Follow-up cooperation will be meeting
the need to provide maintenance to the grant aid equipment as the population of Ulaanbaatar
city continues to expand and so does the need for better response to fires.

1.2 Overview of the field study

Following the conclusion of the contract of the Follow-up cooperation study on 28th December
2015 a meeting with the project members on 8th January 2016, 14 days of follow-up
cooperation work was implemented from 10th to 23rd January 2016. The overview of the study
at the Firefighting Section of Ulaanbaatar City (UBFS) of the National Emergency Management
Agency (NEMA) is presented below.

1.3 Study team /Work schedule

1.3.1  Study team member

Study team member is shown in the following table 1.1.

1-1
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Table 1-1 Study team member

No | Position Name Affiliation Dispatch period
L Senior representative of
1 Team Leader Hiromi Sawada JICA Mongolia office —
2 Plan Management Yutaka Wakisaka JICA Grant Ald. P.r(.)J ect 17/1/2016 — 23/1/2016
Management Division
3 | Repairfoperationand | vy, HIWA Consultant Inc. 10/1/2016 — 23/1/2016
maintenance plan
1.3.2 Work schedule

14 days of follow-up cooperation study was completed as shown in the following table 1.2.

Table 1-2 Study schedule

Date Content Item

10% Jan. Tokyo—Incheon—Ulaanbaatar

11% Jan. 9:00-9:30 JICA Mongolia Office Outline of study and work schedule
10:00-11:00 Discussion with Director of Inception report, requests from NEMA
NEMA Firefighting department
14:00-15:00 Discussion with UBFS Section | Study schedule (selection of assistant
Chief members)
15:00-16:00 Inspection of FS 10 Trouble shooting of one fire engine
17:00-19:00 Inspection of FS 63 Trouble shooting of two fire engines
Trouble shooting of ladder truck (1%) Condition of the ladder truck

12% Jan. 9:00-12:00 Inspection of FS 26 Trouble shooting of four fire engines
13:00-14:30 Inspection of NEMA repair Condition of maintenance facility
center
15:00-16:30 Inspection of FS 11 Trouble shooting of two fire engines

13" Jan. 8:00-9:00 Inspection of FS 10 Inspection of vehicle check before

operation
9:30-12:00 Inspection of FS 34 Trouble shooting of two fire engines
13:00-14:30 Inspection of FS 14 Trouble shooting of two fire engines
15:00-16:00 Inspection of FS 30 Trouble shooting of vehicles introduced in
2013

14% Jan. 9:30-11:00 Inspection of FS 28 Trouble shooting of one fire engine
14:30-16:30 Inspection of FS 64 Trouble shooting of two fire engines

15% Jan. 10:30-13:00 Trouble shooting of ladder Video shooting
truck (2") at FS 63 Operation training and condition of vehicle

16% Jan. Arranging documents Conclusion of study results

17" Jan. Arranging documents Preparation for maintenance seminar

18™ Jan. 9:00-9:30 JICA Mongolia office interim Outline of interim report and cooperation
report project
10:00-12:00 Discussion with Director of Outline of study results
NEMA Firefighting department

1-2
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14:00-18:00 Vehicle maintenance and

management seminar

Required parts for the 17 fire engines
Guidance on adjusting the clutch

recommendations for future maintenance

9 | 19 Jan. 10:00-13:00 Discussion with maintenance Prioritizing required spare parts and
staff confirming their number
15:00-16:00 Trouble shooting of ladder Condition of Hydraulic oil pressure control
truck (3) at FS 63 valve

10 | 20% Jan. 10:00-13:00 Preparing MD Documents MD, Annex-2
15:00-16:00 Meeting with Director of MD and contents of F/U cooperation
NEMA Firefighting department

11 | 21% Jan. 10:00-11:30 Discussion with person in Procurement method and budget
charge of procurement at UBFS
13:00-14:00 Outline of study results Preparation of material for the Japanese

Embassy and JICA Office

14:30-15:30 Discussion with Deputy CAFS system
Director of NEMA Firefighting department

12 | 22" Jan. 9:00-9:30 Sighing of MD Sighing of MD by Director general of
10:30-11:30 Trouble shooting of ladder NEMA
truck (4™ at FS 63 Outline of study results
15:00-15:30 Japanese Embassy Video shooting for Condition of Hydraulic
17:30-18:00 JICA Mongolia Office gauge and Operation monitor

23" Jan. Ulaanbaatar—Incheon—Tokyo

1-3
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2 Results of Field study

21 Meeting and discussion on the Inception report and the outline of
the study

The outline of the Follow-up cooperation was explained to the Director of NEMA at 10:00am
on 11th January. A meeting on the outline and schedule of the work was held with NEMA’s fire
department section chief and the person in charge of the fire department head office. It was
confirmed that UBFS would continue to use the 17 fire engines (which have been used for 12
years since they were introduced in 2003) for more than another 8 years. This is an important
factor to consider when conducting the Follow-up cooperation. It was also agreed that a
procurement staff member and 3 mechanics would assist the expert. Members assisting the
expert are shown in the following table 2.1.

Table 2-1 Members assisting the expert

No | Name Affiliation Title

1 Mr. Otgondorj NEMA Capital emergency station Procurement Procurement Auto engineer
Division

2 Mr. Bayanjargal NEMA Chingeltei District Emergency Mechanical engineer
Department

3 Mr. Sh.Ganzorig NEMA Bayanzurkhl and Sukhbaatar District Mechanical engineer
Emergency Department

4 Mr. Gankhuyag NEMA Khan-Uul District Emergency Department | Mechanical engineer

2.2 Inspection of the fire engines

2.21 Inspected fire engines

The 17 fire engines introduced in 2003 are stationed at 8 fire stations across Ulaanbaatar City.
An inspection of these fire engines was conducted as presented in Table 2.2.

24
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Table 2-2 Inspected fire engines

Date | No | FS. | Reg. No. Maker Chassis No. Type Mileage
(km)
1 10 06-53 VB | Mitsubishi | FV 515M-A00037 Pumper tanker 10t 36,717
1t |2 63 06-81 YbA | Mitsubishi | FV515P-A00081 Ladder truck 10,196
Jan. |3 63 06-61 YBS | Isuzu JALFTS33F-27000019 | Pumper tanker 4t (4WD) | 40,600
4 63 06-67 VB | Mitsubishi | FP517H-A00202 Water tank truck 8t 40,677
5 26 06-57 YBS | Mitsubishi | FV515M-A00039 Chemical truck 9t 17,983
6 26 06-54 VB | Mitsubishi | FV515M-A00038 Pumper tanker 10t 56,952
12t |7 26 06-65 YBA | Mitsubishi | FP517H-A00201 Water tank truck 8t 40,364
Jan. |8 26 06-70 YBS | Mitsubishi | FG635C-A0045 Floodlight car 10,917
9 11 06-58 YBS | Isuzu JALFTS33F-27000017 | Pumper tanker 4t (4WD) | 57,623
10 11 06-63 VB | Mitsubishi | FP517H-A00199 Water tank truck 8t 41,800
11 34 06-68 YBA | Mitsubishi | FP517H-A00203 Water tank truck 8t 65,022
13t [ 12 | 34 06-62 VB | Isuzu JALFTS33F-27000020 | Pumper tanker 4t (4WD) | 64,670
Jan. | 13 14 06-55 YBS | Mitsubishi | FK617F-B00027 Pumper tanker 4t 32,534
14 14 06-64 YBA | Mitsubishi | FP517H-A00200 Water tank truck 8t 27,145
L4t 15 28 51-86 HAA | Isuzu JALFTS33F-27000018 | Pumper tanker 4t (4WD) | 17,027
Jan. 16 |64 06-56 YBS | Mitsubishi | FK617F-B00028 Pumper tanker 4t 18,849
17 64 06-69 YBA | Mitsubishi | FP517H-A00204 Water tank truck 8t 15,868
23 Result of inspection

The average mileage of the 17 fire engines over the 12 years after their introduction is
34,996.7km and their mileage per year is 2.916.4km. The mileage of fire engines is smaller
compared to other vehicles as they are used only for emergencies. There was therefore no need
to replace the brake system, which requires spare parts replacements and adjustments as the
mileage increases. On the other hand, there were defects such as low engine output and damages
on the clutch system and the differential system. This is because the fire engines are required to
start at full speed and to run on bad roads. Defects caused by frozen water were also found on
brake rubber parts and bulbs of the pumping system. Although there is nothing wrong with its
other capabilities, a ladder engine is kept out of use and stored at FS 63 because its ladder will
not expand and contract. The rest of the 16 fire engines are kept in good condition through
repairs and adjustments, and are used for firefighting operations.

2.4 Current malfunctions

241 Engine

Since there have been no engine troubles involving engine oil run-outs, burnouts caused by low
quality engine oil, excessive wear or engine breakdown caused by bad driving, engine overhaul
has so far not been conducted for any of the vehicles. However, those with mileage exceeding
20,000km have lower engine outputs and are emitting white or black smoke. Oil and water
leakage due to the wear of packing and oil seal of the engine are also occurring. Although these
parts have been replaced by non-genuine parts, they have not been capable of preventing similar
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malfunctions from occurring again.

2.4.2 Clutch

The clutch of fire engines is frequently used when driving over unpaved roads within the Ger
District and during traffic congestions inside the city. In addition, the fire engines are required to
answer to emergency calls with their tanks fully loaded with water. All these factors cause heavy
damage to the clutch disk’s surface (facing made of iron, copper and ceramic). To save repair
costs, the facing is renewed each time it wears out. However, because the clutch disk itself is
wearing out, it is damaging other parts such as flywheel.

2.4.3 Differential

The fire engines run on unpaved roads at full speed while being fully loaded with water. This
has caused malfunctions of the differential system in one of the fire engines (no. 06-61 at FS 63).
As the engineer of NEMA’s repair center could not procure the necessary genuine spare parts
within Mongolia, a Korean spare part was used instead. Although the fire engine can be
operated, genuine spare parts are urgently required in order to prevent another malfunction.

244 Brake

There have been no major damages on the brake lining, wheel cylinder or the brake drum as the
fire engines have not run long distances. However, the freezing of water vapor inside
compressed air during winter and the stiffening of rubber parts are causing air leak from the
valves. The mechanic engineers have provided maintenance by using similar but non-genuine
parts, but considering the importance of the brake system, these parts must urgently be replaced
by genuine parts.

2.4.5 Valve /| Water pipes

Spray water valves and drainage valves are showing signs of wear due to age. The packing,
gasket and seal that connect the water piping have hardened and cracked over the cold winter
months, resulting in water leakage. The leaking water has rusted the water tank, causing more
leakage. 220V heaters using the AC power source of the garage are attached to the water pipes
in order to prevent the water from freezing, but almost 7 of them have broken down. The
warm-air heating using the vehicles’ batteries, which are required to prevent the water piping
from freezing while the vehicle is in operation, do not work due to breakdown. The exhaust
pipes are therefore adjusted so that the exhaust gas comes into contact with and warms the water
pipes, but this is burning out the plastic parts piping and control valves.

2.4.6 Malfunctions of the ladder truck

When a fire broke out at a government building in Ulaanbaatar city in June 2015, the UBFS sent
a ladder truck for fire extinguishing operations. After the operation, the ladder that usually
stores itself automatically stopped halfway, so it was stored manually instead. Later, when the
ladder was operated for inspection, an error sign appeared on the control board just as the jack
cylinder of the outrigger equipment, which prevents the vehicle from overturning, started to
extend. Since then, the ladder has become inoperable. The condition of the ladder was recorded
on video and sent to the engineer of MORITA HOLDINGS CORPORATION, a ladder truck
manufacturer, together with detailed descriptions via email. They confirmed that the ladder’s
malfunctions were due to problems in the hydraulic system and its electric control system. The
selection of the spare parts required for the repair is scheduled.
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2.5 Maintenance and management system

2.5.1  Number of fire engines

As of December 2014, NEMA possessed a total of 178 fire engines, 39 of which were
introduced by the Japanese grant aid. The number increased to 228 when 15 Chinese fire
engines and 26 Korean fire engines were introduced by grant aid, and 9 more were purchased by
the municipal budget. 17 more will be introduced in 2016 by loans from Australia, so the
number of fire engines will increase to 245.

25.2 Budget

The spare parts required for the parts of the fire engine that have broken down during the year
and for periodic maintenance of the following year is requested to and approved by NEMA’s
accounting and procurement department. The purchase request is filed by each fire station every
December of the previous year. As the requested spare parts are procured through general
competitive bids of the following year, it takes time for the fire engines to be repaired. Aside
from this annual request, 50,000 tugrik/month (about 3,000 yen/month-Jan.2016) is allocated to
each fire station to allow the maintenance and management staff to procure spare parts as
necessary. However, the spare parts that can be purchased with this budget are very limited,
making it difficult to properly conduct the maintenance and management of the fire engines.

2.5.3 Maintenance and repair system

Drivers or firefighters take charge of capital services (periodic inspection of fire engines held
twice a year in spring and autumn) and minor repairs under the guidance of mechanical
engineers allocated at each station. On the other hand, major repairs and maintenance involving
the engine, clutch and differential systems are conducted at the repair center of NEMA’s
accounting and procurement department procurement office. There are 6 mechanics, 1
automobile electrician and 1 body painting worker at the repair center. The eight staff members
are in charge of the major repairs of all the fire engines used at NEMA. Although most
maintenance equipment is available at the repair center, there are few tools for repairing large
sized vehicles. Moreover, some of the tools were damaged because they are not of good quality.

2.5.4 Procurement of spare parts under Mongolia’s Procurement Act

Article 11. (Technical Definition) of Mongolia’s Procurement Act stipulates “To not set specific
requirements and conditions as to trademark, brand, type, place of origin, methods of production,
producer or supplier”.

Article 11. Technical Definition

11.1. Customer shall satisfy the following requirements when preparing technical definitions:
11.1.3. To not set specific requirements and conditions as to trademark, brand, type, place of
origin, methods of production, producer or supplier;

11.1.4. In the case of required inclusion of conditions specified in 11.1.3 of this Law, to add the
clause “... or equivalent to these ...” .

Mongolia’s Procurement Act does not allow for the specification of trademarks, but allows the
procurement of comparable spare parts if sufficient information is provided, and thus allows
specific requirements equivalent of genuine spare parts to be specified. Although the NEMA is
trying to exclude cheap counterfeit parts by respecting this stipulation of the Procurement Act, it
is unable to prevent such parts made in China from being procured, making it difficult to
procure genuine parts.
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2.6 Seminar on maintenance of fire engines

During the seminar on maintenance of fire engines held on 18th January 2016 (14:00-18:00),
the expert reported on the results of the inspection and made recommendations on how to
provide maintenance. Staff members involved in the maintenance and management of the fire
engines (spare parts procurement staff, mechanical engineers, repair center engineers) and 41
drivers (who conduct daily maintenance) participated in the seminar. All participants took part
in confirming the condition of each vehicle and the spare parts required, and also in selecting
additional parts. The participants were able to understand the current situation as well as the
importance of the parts procured through the F/U cooperation. The drivers were also able to
understand the importance of daily maintenance.

(Appendices 2: Seminar on Condition of the 2003 Firefighting trucks)

(Appendices 3: Seminar participants list)

(Appendices 4: Tentative required parts list)

2.7 Report on the study results

2.71 Report to NEMA

The draft of the MD was presented to Mr. Zaluukhuu (Director of NEMA) from 15:00 on 20th
January. The current condition of the 17 fire engines and the necessary spare parts (their order of
priority and number), as shown in Annex-2, was also explained and agreed upon.

2.7.2 Report to the Embassy of Japan

The expert explained the overview of the Follow-up cooperation to Mr. Fukazawa at the
Embassy of Japan from 15:00 on 22nd January.

2.7.3 Report to the JICA office

The expert explained the overview of the Follow-up cooperation to the Director, deputy director

and the staff member in charge of the project from 17:30 on 22nd January.

28 Signing of MD
Mr. Badral (Director general of NEMA) and Mr. Sawada (Senior representative of JICA

Mongolia office) signed the MD of the Follow-up cooperation project at 9:00 on 22nd January.
(Appendices 1: Minutes of Discussions)

2-8
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3 Drawing up the Follow-up cooperation study plan

The necessary parts were selected during the maintenance seminar held on 18th January 2016.
Based on this, the necessary spare parts were prioritized and their numbers were decided during
the discussion on the 19th with the 4 members assisting the expert to decide the component
(draft) required for the follow-up project.

3.1 Criteria for selecting spare parts

All the defects were confirmed and the necessary spare parts were selected. The criteria for
selecting spare parts was set as follows:

3.1.1  Spare parts that are consumable or procurable in Mongolia

Filters (engine oil, air, fuel), batteries and tires need to be replaced regularly in order to keep the
vehicles in good condition. As these parts do not necessarily have to be genuine, they will
continue to be procured in Mongolia using NEMA’s budget.

3.1.2 Parts that might cause malfunctions if they are not genuine

When spare parts that are not genuine are used for engine, fuel injection, clutch and differential
systems, they may quicken the wear of other parts and shorten the lives of the whole system.
Genuine parts must therefore be procured through the F/U cooperation.

3.1.3 Important safety related parts

Since malfunctions of brake and steering systems during the operation of vehicles may result in
serious accidents, genuine spare parts must be procured through the F/U cooperation.

3.2 Prioritizing the necessary parts

The spare parts were categorized on a scale of 4 based on their current conditions and
replacement timing. Those categorized as ‘AA’ are currently broken or damaged, and need
immediate replacement in order to regain their functions. Those under category ‘A’ show some
wear and will require replacement within 1~2 years. Those under category ‘B’ are expected to
show some malfunctions after 3~5 years and those under ‘C’ will be needing replacement after 5
more years of use. Criteria and priority of spare parts are shown in the following table 3.1.

Table 3-1 Priority of spare parts

Category Condition Replacement timing
AA Broken or Damaged Immediate replacement
A Worn out In 1 ~2 years

B Deteriorated In 3~5 years

C Weakened In 5~8 years

3.3 Number of spare parts

The number of fire engine spare parts that will be required after 8 more years of operation was
calculated, on the assumption that the vehicles have a 20-year lifespan. Draft of F/U component
is shown in the following table 3.2.
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Table 3-2 Draft of F/U component

1. Mitsubishi Pumper 10,000L (FV515M) 3 trucks 2. Mitsubishi Ladder Truck (FV515P) 1 truck
Category [No. Item Priority Rank Qaty Category |No. Item Priority Rank Qty
1-1 Engine overhaul kit AA 3 21 Brake valve A 1
1-2 Fuel feed pump AA 2 Brake 2-2 Hydraulic air servo brake A 1
1-3 Radiator assembly AA 2 2-3 Brake lining B 1
1-4 Water pump AA 2 2-4 Clutch cover A 1
1-5 Power steering pump AA 2 Clutch 2-5 Clutch disk A 1
1-6 Starter motor AA 2 2-6 Clutch release bearing A 1
Engine 1-7 Air compressor A 1 27 Clutch pilot bearing A 1
1-8 Piston, Piston ring B 3 Body 2-8 Ladder repair parts AA 1
1-9 Cylinder liner B 3 29 PTO cross joint C 1
110 [B/G (Crank shaft, Connecting rod, Thrust) B 3 3. Mitsubishi Water tank 8,000L (FP517H) 6 trucks
1-11 Injection nozzle assembly B 3 Category |[No. Item Priority Rank Qty
1-12 Injection nozzle chip B 3 31 Air compressor AA 4
1-13 Injection pump assembly B 3 3-2 Starter motor AA 2
1-14 Grow heater C 1 33 Engine overhaul kit B 4
1-15 Brake valve AA 3 34 Piston, Piston ring B 4
Brake 1-16 Hydraulic air servo brake AA 3 Engine 3-5 Cylinder liner B 4
117 Brake lining AA 3 3-6 B/G (Crank shaft, Connecting rod, Thrust) B 4
1-18 Brake hose AA 2 37 Injection nozzle assembly B 4
1-19 Clutch release cylinder AA 2 3-8 Injection nozzle chip B 4
1-20 Clutch cover A 3 39 Injection pump assembly B 4
1-21 Clutch disk A 3 3-10 Grow heater C 1
Cluteh 1-22 Clutch release bearing A 3 3-11 Brake valve AA 3
1-23 Clutch pilot bearing A 3 312 Hydraulic air servo brake AA 4
1-24 Clutch sleeve, guide A 2 Brake 3-13 Air tank drain cock A 2
1-25 Fly wheel A 2 3-14 Brake lining B 6
1-26 Main drive shaft A 1 3-15 Parking brake wire cable B 2
1-27 Trunnion suspension, Bush AA 3 3-16 Clutch cover A 6
1-28 Torque rod bush AA 3 317 Clutch disk A 6
1-29 Steering ball joint AA 2 3-18 Clutch release bearing A 6
1-30 Cabin motor AA 2 Clutch -19 Clutch pilot bearing A 6
Chassis  [1-31 Parking brake wire cable B 2 3-20 Clutch sleeve, guide A 3
1-32 Wheel hub bearing B 1 3-21 Clutch release cylinder A 3
1-33  [Wheel hub seal B 1 3-22  |Fly wheel A 3
1-34 Lights (Head, Tail, Side, Indicator) C 1 3-23 Main drive shaft B 1
1-35 Propeller shaft cross joint C 1 3-24 Front grass AA 1
1-36 Valve assembly AA 3 3-25 Wheel hub bearing A 1
1-37 Packing and Seal AA 3 3-26 Wheel hub seal A 1
1-38 Throttle wire AA 3 Chassis 3-27 Differential assembly A 2
1-39 Water spraying gun AA 3 3-28 Steering gear box A 1
Body 1-40 Central valve AA 2 3-29 Leaf spring Front No.1+ No.2 B 6
1-41 Electric heater (DC24V) AA 3 3-30 Lights (Head, Tail, Side, Indicator) (o} 1
1-42 External heater AA 3 3-31 Propeller shaft cross joint C 1
1-43 Water pressure auto adjuster A 2 3-32 Electric heater (DC24V) AA 6
1-44  [PTO cross joint C 1 Body 3-33  |TOHATSU Pump A 6
Tool 1-45 Compression gage AA 1 3-34 PTO cross joint C 1
1-46 Micro meter AA 1
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4. Mitsubishi Pumper 4,000L (FK617F) 2 trucks 5. Isuzu Pumper 4WD 4,000L (FTS33F) 4 trucks
Category [No. Item Priority Rank Qy Category [No. Item Priority Rank Qty
4-1 Alternator AA 1 51 Alternator AA 2
4-2 Engine overhaul kit B 2 5-2 Engine overhaul kit B 3
4-3 Piston, Piston ring B 2 5-3 Piston, Piston ring B 3
4-4 Cylinder liner B 2 5-4 Cylinder liner B 3
Engine 4-5 B/G (Crank shaft, Connecting rod, Thrust) B 2 Engine 55 B/G (Crank shaft, Connecting rod, Thrust) B 3
4-6 Injection nozzle assembly B 2 5-6 Injection nozzle assembly B 3
4-7 Injection nozzle chip B 2 57 Injection nozzle chip B 3
4-8 Injection pump assembly B 2 5-8 Injection pump assembly B 3
4-9 Air compressor B 1 5-9 Air compressor B 2
4-10  |Grow heater [} 1 5-10  |Grow heater C 1
4-11 Brake valve AA 2 5-11 Brake valve AA 2
Brake 4-12 Hydraulic air servo brake AA 2 -12 Hydraulic air servo brake AA 2
4-13 Brake lining AA 2 Brake -13 Brake lining AA 4
4-14 Clutch cover A 2 5-14 Parking brake wire cable AA 4
4-15  |Clutch disk A 2 5-15  |Clutch cover A 4
4-16 Clutch release bearing A 2 5-16 Clutch disk A 4
Clutch 4-17  |Clutch pilot bearing A 2 5-17  |Clutch release baring A 4
4-18  |[Clutch sleeve, guide A 1 Clutch 5-18  |Clutch pilot bearing A 4
4-19  |Clutch release cylinder A 1 5-19  |Clutch sleeve, guide A 1
4-20 Fly wheel A 1 5-20 Clutch release cylinder A 1
4-21 Steering dumper AA 1 5-21 Fly wheel A 1
4-22 Parking brake wire cable A 1 5-22 Front grass AA 2
4-23  |Shift wire cable A 1 5-23 Head light AA 1
Chassis 4-24 Shock absorber A 1 5-24 Cabin motor AA 2
4-25 Steering ball joint A 1 5-25 Shift wire cable AA 2
4-26  |Leaf spring assembly B 2 5-26  |Shock absorber AA 2
4-27 Lights (Head, Tail, Side, Indicator) [} 1 Chassis 5-27 Steering dumper AA 1
4-28  |Propeller shaft cross joint [} 1 5-28  |Steering ball joint AA 2
4-29 Valve assembly AA 2 5-29 Steering gear box assembly AA 2
4-30  |Packing and Seal AA 2 5-30 |Leaf spring assembly B 3
4-31 Throttle wire AA 2 5-31 Differential assembly B 2
Body 4-32 Water spraying gun AA 2 5-32 Lights (Head, Tail, Side, Indicator) C 1
4-33 Water pressure auto adjuster AA 2 5-33 Propeller shaft cross joint C 1
4-34 Electric heater (DC24V) AA 2 5-34 Valve assembly AA 4
4-35 External heater AA 2 5-35 Packing and Seal AA 4
4-36 PTO cross joint AA 2 5-36 Throttle wire AA 4
Body 5-37 Water spraying gun AA 2
5-38  |Electric heater (DC24V) AA 4
5-39 External heater AA 4
5-40 PTO cross joint C 1
6. Mitsubishi Floodlight FG635C) 1 truck
|Brake |6-1 |Vacuum booster AA 1

3.4 Procurement assistance

3.41

Since the equipment will be procured from Japan, preparations for a bid will be made as
stipulated in JICA regulation. Bid-related documents (specifications etc.) will be made and
documents required for the quotation will be submitted based on the results of the study. The
specification will be completed following JICA’s guideline, and quotations will be made. The
delivery date of the equipment will be verified before the opening of the bid and explained to
the Mongolian side.

(Appendices 5: Specification of equipment)

Specification
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3.4.2 Technical assistance for the bid

Assistance will be provided to make a list of model answers to technical questions concerning
the bid after its official announcement.

3.4.3 Delivery of equipment and on-site inspection upon shipment

On 6™ October 2017, the equipment was checked upon shipment, together with the supplier and
the person in charge of the manufacturer, to make sure that they comply with the specifications.
A summary of the report on the inspection will be made. The procured parts were as ordered and
in good shape.

(Appendices 6: Shipments check record)

3.5 Dispatch of technical engineers

3.5.1 The need to dispatch technical engineers

As it will be technically difficult for UBFS maintenance and management staff to repair the fire
engines, technical engineers will be dispatched for the task. The repairs will be conducted in the
form of OJT, by letting the UBFS maintenance and management staff to participate. The
technical staff will be in charge of the opening and checking of the new spare parts, repair,
adjustment, trial operation, operation verification and guidance on operation.

3.5.2 Number of technical engineers and period of dispatch

1 manager and 2 technical engineers (one on maintenance and another on operation of fire
engines) will be dispatched 7 days each.

3.5.3 Dispatch schedule

The dispatch schedule is as presented in the table 3.3 below.

Table 3-3 Technical engineers dispatch schedule

Schedule
Days | Week AM | PM Place
1 Sun. | Tokyo—Transit—Ulaanbaatar
Discussion: Parts inspection /
2 Mon. | JICA Mongolia Office Tro bleslflootin Ulaanbaatar
NEMA " 5
Repairing and Repairing and
3 Tue. adjustment Ladder adjustment Ladder Ulaanbaatar
truck truck
Repairing and Repairing and
4 Wen. | adjustment Ladder adjustment Ladder Ulaanbaatar
truck truck
Operation training for Operation training for
5 Thu. Ladder. truck - Ladder. truck - Ulaanbaatar
Operation training for Operation training for
Pumper truck Pumper truck
Operation training for Report:
. Ladder truck .
6 Fri. . - JICA Mongolia office Ulaanbaatar
Operation training for
NEMA
Pumper truck
7 Sat. Ulaanbaatar— Transit—Tokyo

3-12



The Project for Improvement of Firefighting Equipment and Maintenance Workshop in Mongolia
Follow-up cooperation study report

4 Recommendations on the maintenance and management
of fire engines

4.1 Repair and maintenance after the procurement of spare parts

411 Engine overhaul

The current fire engines have never had engine overhauls. This is because engine overhaul is
usually conducted only when engines have broken down completely. In the future, the spare
parts that have worn out inside engines with lowering outputs will have to be replaced as part of
preventative maintenance. The replacement has to be based on the measurements on the
pressure gauge and not on the experience of the maintenance staff. A plan of repair works that
appropriately reflects the conditions of the engine will be required. As inappropriate engine
overhaul can result in negative consequences, it has to be conducted based on the repair manual
published by the manufacturer.

41.2 Replacement timing of spare parts

It is advised to conduct preventative maintenance (early replacements of damaged or worn out
parts) rather than to repair only when parts have worn out. Preventative maintenance will make
it possible to prevent damages to other parts of the vehicle and also shorten repair time by good
planning. Rubber packing and seals require early replacements because they deteriorate when
kept in store for too long. They must also be stored inside the office with heating because they
cannot be kept in good condition at temperatures below minus 30 degrees Celsius. It is also
advised to keep the replaced parts can be used again in case of emergencies.

Repairs and spare parts replacements have to be planned in advance for the smooth operation of
the fire engines.

4.2 Maintenance and management system

The drivers and firefighters are currently engaged in conducting daily inspections and minor
repairs at each fire station. More serious repairs are conducted by the mechanics at the repair
center. There is currently no maintenance staff to be in charge of preventative maintenance that
involves periodic inspections and adjustments as well as trouble shooting in between these two
types of repairs. The organization of a maintenance team to conduct monthly inspections of all
fire engines is therefore proposed. Recommendation for maintenance management system is
shown in the following table 4.1.

Figure 4-1 Recommendation for maintenance management system
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4.3 Budget

The parts required to operate the vehicles introduced in 2003 will be procured through the F/U
cooperation. So the fire stations are expected to request less annual budget for the maintenance
of their fire engines. The saved amount should be used to increase the maintenance management
budget (currently 50,000 tugrik/month or about 3,000 yen/month for each district) as
breakdowns and malfunctions are expected to increase due to age. It is also advised to allocate
the maintenance management budget by vehicle and not by district, as districts with more fire
engines require more maintenance budget.

44 Technical assistance

Training on how to manage firefighting vehicles and the use of fire extinguishing devices was
organized by the manufacturer when the vehicles were introduced, but training on the structure,
operation and troubleshooting of these devices have not yet been conducted. Such technical
guidance is important in order to maintain them in good condition. Technical guidance including
a plan of repair works to appropriately utilize the spare parts prepared through F/U cooperation
and guidance on how to replace and organize the spare parts and make specifications for their
future procurement are also necessary.
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Attachment 1: Minutes of Discussions





















Attachment 2: Seminar on Condition of the 2003 Firefighting trucks

Seminar on Condition of the
2003 Fire Fighting trucks

Follow-up study for the project for
Improvement of Fire Fighting Equipment
and Maintenance Workshop

Koji UZAWA
Repair/operation and maintenance plan

The project for Improvement of Fire Fighting Truck

1. Target: 17 FF trucks (2003)

1. 10,000L Pumper truck (Mitsubishi FV515) -2-
4,000L Pumper truck (Mitsubishi FK617) -2-
4,000L Pumper truck 4WD(ISUZU FTS33) -4-
8,000L Water tank truck (Mitsubishi FP517) -6-
Ladder truck (Mitsubishi FV515) -1-

Chemical truck (Mitsubishi FV515) -1-
Floodlight truck (Mitsubishi FG635) -1-

Ny R wN

The project for Improvement of Fire Fighting Truck

2. Period:
2003 + 20vyears = 2023

8 years from January 2016

2023~ 17 FFtrucks > Depreciation

Introduction NEW FF Trucks

The project for Improvement of Fire Fighting Truck

3. Characteristic:

Fire Fighting Trucks = Waste collection Trucks

— Millage - lLow - Brake lining Clutch disk
No Adjusting
—Engine - High - Engine oil change

Not by Millage

Emergency Services
No Brake dawn on the duty

The project for Improvement of Fire Fighting Truck

4: Parts Categorize:
1. Genuine parts = Main component System
= Major Safety Parts
Engine, Injection pump, Brake, Power steering,
Differential, Transmission

2. Compatible parts = Consumption pats
= Mongolian improvement

Battery, Tire, *Elements (Air, Fuel, Qil)

*Dependon quality

The project for Improvement of Fire Fighting Truck

Day  |Mo E!'Fi; Eﬁ;:‘m Iﬁ'ﬂ:ﬂ.e Types ofVishides ﬁﬁ:gi 15 VDG peryear (perdsy | perday
Midsn| 1 | 10 [ 0853 VER |Misibushi [PV 515-200037 0,000 BIT| 058 B4 B4
2 | 82 | D581 VER |Misibushi  [FVETEP-AD00E! Ladder truck | 10,158)  B487 23] 0.0

2 | 82 | D81 VER |Ewzu JALFTEZZFZT000018 |4,000 (WD) | 40800( 33833 3.3] 93

4 | B2 | D257 VER |Misibushi  [FRETTHADZIR 8,000 40ETT| IS E| 2.3 91

fZian| 5 | 25 [ D&57 VER |Misbushi  [FUSIEM-A00088 Chemicsl 1758 | 41 0.0
& | 26 | 0554 VER |Misibushi  [FVE1EM-A00008 10,000 55552 47450 130 130

7 | 26 | 0665 VER |Misibushi  [FPSTTHAQDZDT 8,000 40,254 3387 32| 52

8 | 26 | DBT0VER |Misibushi  [FGEIEC-A0ME Flood Light WA 5098 ZE| 0.0

5 | 11 | 0658 VER |bwu JALFTSIZFZT00001T |4.000 WD) | 57 523(  4801.3) 132 122

10 | 11 [ 0862 VER |Misibushi  |FPETTHAND IS 8000 45200 M8 2.5 a5

13dan| 11 | 34 | 0886ER |Misibushi |FRETTHANIZE 8000 a0z HiBs| 5 148
12 | 34 | DBE2VER |buzu [JALFTSI3F27000000 (4,000 (4WD) | 645670 52892 ] 148

3| 14 [ D656 VER |Misibushi  [FRETTFE0002T 4,000 ZEM I 74 T4

14 | 14 | D684 VER |Misibushi  |FPETTHADDZ00 8,000 45| 22821 6.2 82

Hian| 15 | 25 | 5188 HAA |Ew=u JALFTSI3F2T000018 (4,000 4WD) | TWOZ| WMiB5| s a8
G | 64 | 0656 VER |Misibushi  |FHETTFEODIZE 4,000 12843 15708 4.3 43

T | 64 (D668 VER |Misibushi  (FPETTHADDZDM 8,000 15858 13223 38| k1]

. L ' . . Auerage MEET 25164 B0 [£:]
Mitsubishi 15m3{FV515) 12,428 km [ year. 45km [ day -

15UZU 6m3(FSR33) 21,700 km /year 72km/day

The project for Improvement of Fire Fighting Truck
6: Clutch adjustment: 1/3 Full Clutch pedal stroke

Clutch facing wear out = Free play reduction




The project for Improvement of Fire Fighting Truck

12. Recommendation:
1. Mechanic
Monthly Round maintenance service
By Qualified Experienced mechanic
2. Budget
$150 per Capital service = $300X 17 = 55,100
1 Engine Over haul = $2,000 ~ $3,000
+ 2 weeks out of service
3. Maintenance equipment

Tools and Tester

The project for Improvement of Fire Fighting Truck

13. Future Planning:
1. Good study for UBFS Engineers
2. Understanding All FF truck Condition

3. Relation ship with information sharing

TaHbl XaMTbIH aXXMnnaraaHa maLl mux 6aﬂpnanaa




Attachment 3: Seminar participants list

Seminar on Condition of the 2003 Fire Fighting trucks

List of Participants 2016.01.18
Ne Section Military rank Name position
1 |1 | NEMA LTC Nyambayar Senior Specialist of
direction
Capital emergency
2 |2 stations Colonel Ts.Otgondor;j Auto engineer
Procurement
Division
1. Khan-Uul District Emergency Department
District Emergenc . Automobile mechanic of
3 1 Department gency Captain J.Gankhuyag department
4 |2 Fire fighting and Deputy Leader | G.Khatanbaatar Driver
5 3 rescue 14 th Senior Leader | Ch.Naranbaatar Driver
6 4 section Senior Leader | A.Amartuvshin Driver
7 | 5 | Fire fighting and Senior Leader | G.Zolzaya Driver
8 |6 rescue 30 th Senior Leader | Altangerel Driver
9 |7 | section Senior Leader | Ts,Tsogjavkhlan Driver
10 | 8 Fire fighting and Sen!or Leader | B.Otgonbayar Dr!ver
119 rescue 30 th Senior Leader | Ts.Nyamdavaa Driver
12 | 10 . Senior Leader | B. Lkhamsuren Driver
section
2. Bayanzurkhl District Emergency Department
13 | 1 District Emergency Captain Sh.Ganzorig Automobile mechanic of
Department department
14 | 2 | Fire fighting and Senior Leader | M.Boldbaatar ladder Technician
15 | 3 rescue 63 th Senior Leader | M.Ariunbold Driver
16 | 4 | section Leader B.Nyamdalai Driver
17 | 5 | Fire fighting and Senior Leader | B.Unurbayar Driver
18 | 6 rescue 35 th Leader J.Baatar Driver
19 |7 section Senior Leader | O.Enkhtsog Driver
3. Sukhbaatar District Emergency Department
20 |1 Fire fighting and Senior Leader | N.Tuvshinbayar Driver
21 | 2 rescue 34 th Senior Leader | S.Otgonbaatar Driver
22 |3 section Senior Leader | G.Enkhtuvshin Driver
4. Songino Khairkhan District Emergency Department
23 [ 1 District Emergency J Ankhbat Automobile mechanic of
Department department
Fire fighting and
24 | 2 rescue 26 th Senior Leader | G.Gankhuyag Driver
section
25 |3 Fire fighting and Senior Leader | M.Tumurkhuyag Driver
26 |4 resc.ue 1 Senior Leader | D.Lkhagvasuren Driver
section
27 | 5 | Fire fighting and Leader N.Sedendamba Driver
28 | 6 rescue 29 th Leader Ts.Nemekhbayar Driver
29 |7 section Deputy Leader | N.Baasanjav Driver




Bayangol District Emergency Department

30

Fire fighting and

31

rescue 26 th
section

Senior Leader

D.Batjargal

Driver

Senior Leader

N.Boldbaatar

Driver

Bagakhangai District Emergency Department

32

Fire fighting and
rescue 80 th
section

Senior Leader

H.Batjagal

Senior driver

Baganuur District Emergency Department

Fire fighting and

rescue 64 th

33
34 | 2
35 |3

section

Senior Leader | Altangerel Senior driver
Senior Leader | S.Byambasuren Driver
Senior Leader | A.Gan-Od Driver

Nalaikh District Emergency Department

District Emergency

Automobile mechanic of

36 | 1 Department Lieutenant T.Purevdorj department
Fire fighting and
37 | 2 rescue 28 th Senior Leader | O.Byambaa Driver

section

Chingeltei District Emergency Department

District Emergency

Automobile mechanic of

38 | 1 Department Captain R.Bayanjargal department
39 | 2 | Fire fighting and Senior Leader | N.Batbayar Driver
40 | 3 rescue 10 th Senior Leader | D.Bayarsaikhan Driver
41 | 4 | section Leader D.Enkhmanlai Driver




Attachment 4: Tentative required parts list

Mitsubishi Pumper 10,000L + Chemical 9,000 |

Engine

Brake

Clutch

Chassis

1

N

[

o

)

~

©

©

20

2

22

2

3]

24

25

26

27

28

29

30

31

3.

R

3!

@

34

MORITA 35

Tools

36

37

38

39

40

4

42

43

44

45

46

+ Ladder Truck

FS

10

26

26

63

Registration Number

06-53 YbA

06-54 YbA

06-57 YbAA

06-81 YbA

Truck manufacture

Mitsubishi

Mitsubishi

Mitsubishi

Mitsubishi

Chassis No.

FV 515M-A00037

FV515M-A00038

FV515M-A00039

FV515P-A00081

Capacity of Water Tank

10,000

10,000

9,000
(Chemical)

Ladder truck

15/1/2016

36,717

56,952

17,983

10,196

Engine Overhaul kit

e}

o

A

Piston, Piston ring

Cylinder liner

Crank shaft B/G, Connecting rod
B/G. Thrust B/G

Injection Nozzle Assy

Injection Nozzle chip

Injection Pump Assy

oO|O|[O|O|O|O

Fuel feed pump

o|jo|O0O|O|O|O]|O

Radiator Assy

Water pump

Power steering pump

Starter motor

o|Oof|O|O

Air Compressor

Grow heater

Brake valve

Hydraulic air servo brake

Brake Lining

O|O0|O

Brake hose

Parking Brake wire cable

Clutch cover

Clutch disk

Clutch Release Bearing

Clutch Pilot Bearing

O|O0O|O|O

Clutch sleeve, guide

o|l|oflo|Oo|O|>P|O|O|O|O

Clutch Release cylinder

Fly wheel

Main drive shaft

Trunnion suspension, Bush

Torque rod Bush

o|O0|O|O

Wheel Hub Bearing

Wheel Hub Seal

Steering Ball joint

Lights (Head, Tail, Side, indicator)

Truck Cross joint

Valve assembly

Packing and Seal

Throttle wire

Water spraying gun

Water pressure auto adjuster

Central Valve

Electric heater (DC24V)

External fan heater

Cabin motor

o|o|lOo|O|P|O|O|O]|O

PTO Cross joint

>I>jOfO|D>|O|O|O|O|O|(>|D|D|D|D>|O|O|>|(>P|D>D|D|O|O|O|O|>P|D|O|O|O|>|>|>P|D>P|ID|IDPD|O]JO|O|O|[O|O|O

Compression gage

o

Micro meter




Mitsubishi Water tank 8,000L

Engine 1

N

w

I

ol

[}

~

©

©

Brake 10

N

Clutch 15

o

Q

3

©

2

(=]

2

22

Chassis 23

24

2

a

2

o

2

<

2

)

2!

©

3

=]

Electric 31

32

Morita 33

34

FS

63

26

11

34

14

64

Registration Number

06-67 YbA

06-65 YbA

06-63 YbA

06-68 YbA

06-64 YbA

06-69 YbA

Truck manufacture

Mitsubishi

Mitsubishi

Mitsubishi

Mitsubishi

Mitsubishi

Mitsubishi

Chassis No.

FP517H-
A00202

FP517H-
A00201

FP517H-
A00199

FP517H-
A00203

FP517H-
A00200

FP517H-
A00204

Capacity of Water Tank

8,000

8,000

8,000

8,000

8,000

8,000

15/1/2016

40,677

40,364

41,800

65,022

27,145

15,868

Engine Overhaul kit

O

@)

@)

@)

Piston, Piston ring

Cylinder liner

Crank shaft B/G, Connecting rod
B/G, Thrust B/G

Injection Nozzle Assy

Injection Nozzle chip

Injection Pump Assy

oO|lO0O|O|O|O|O

O|O0O(O|O|O|O

Air Compressor

o|lo0ofOo|]O|O|O|O

oj|O0O|O|[O|O|O|O

Grow heater

Brake valve

Hydraulic air servo brake

Brake Lining

O|O|O

0|0 |O

O|O

Air tank Drain cock

Parking Brake wire cable

Clutch cover

Clutch disk

Clutch Release Bearing

Clutch Pilot Bearing

O[O0 |]O|O

>ID>[D>]|D>

O|O0|0O]|O

Clutch sleeve, guide

Clutch Release cylinder

Fly wheel

>(>|P>P|O[O]|]O|O

>(>[P>P|J]O|O[O|O|P>|O|O

Main drive shaft

>(>[(>|>P|O[O|O|O|(D|[B>P|]O|O|O]|D>

Wheel Hub Bearing

Wheel Hub Seal

Differential

O|O|O

Steering gear box

Leaf spring Front No.1+ No.2

Front grass

Lights (Head, Tail, Side, indicator)

Truck Cross joint

Electric heater (DC24V)

Starter motor

TOHATSU Pump

>10|O

PTO Cross joint

>lO|fBb|O|D>|D




Mitsubishi Pumper 4,000L +

Engine 1

N

w

o

)

~

®

©

Brake 11

=

Clutch 15

Chassis 22

30

MORITA 31

32

Isuzu Pumper 4WD 4,000L + Mitsubishi Floodlight

FS

14

64

63

1

34

28

26

Registration Number

06-55 YBA

06-56 YBA

06-61 YBA

06-58 YBA

06-62 YBA

51-86 HAA

06-70 YBA

Truck manufacture

Mitsubishi

Mitsubishi

Isuzu

Isuzu

Isuzu

Isuzu

Mitsubishi

Chassis No.

FK617F-B00027

FK617F-B00028

JALFTS33F-
27000019

JALFTS33F-
27000017

JALFTS33F-
27000020

JALFTS33F-
27000018

FG635C-A0045

Capacity of Water Tank

4,000

4,000

4,000 (4WD)

4,000 (4WD)

4,000 (4WD)

4,000 (4WD)

Flood Light

15/1/2016

32,534

18,849

40,600

57,623

64,670

17,027

10,917

Engine Overhaul kit

e}

O

(0]

o

o}

Piston, Piston ring

Cylinder liner

4 Crank shaft B/G, Connecting rod

B/G. Thrust B/G

Injection Nozzle Assy

Injection Nozzle chip

Injection Pump Assy

oO|lO0O|O|O|O|O

O|O0|O|0O|0O|O

o|lO0|O0|O|O|O

Air Compressor

>lO0O|O0O|O|O|O|O

Grow heater

Alternator

Brake valve

Hydraulic air servo brake

o|o|O|P>P|P>P|OJO|O|O|O|O

Oo|0O

O|O| P>

Vacuum booster

Brake Lining

o

o}

o

o

Brake hose

Parking Brake wire cable

Clutch cover

Clutch disk

Clutch Release Bearing

Clutch Pilot Bearing

O|O0|O|O]|O

O|O0|O|O]|O

Clutch sleeve, guide

Clutch Release cylinder

Fly wheel

Leaf spring assy

>DID>|ID>|ID>P|O|O|O|O|D>

O|O0O|O|O|O|O|O|O]|O

Front Grass

Head light

Differential

o|O|O|P>

Lights (Head, Tail, Side, i

ndicator) A

Truck Cross joint

Cabin Motor

Shift wire cable

Shock absorber

>|D>|O

Steering dumper

Steering Ball joint

Steering Gear box

PTO Cross joint

Valve assembly

Packing and Seal

Throttle wire

o(o|O|b|P>|D>D|O[O|O|O|P>|D>

Water spraying gun

o|>|O|O

olO0|O|0O

Water pressure auto adjuster

Electric heater (DC24V)

e}

o

o

o

External fan heater

O|O0O|O|O|O|O|O|P>

olO0O|O|O|O|O|O




B EREAE

SEWR
F 5 W M % it % g
(A—h—2%)
A1 1. BEIZDOLT
il @RIEERDHLL,
RIS, BBICERTIHE&F I OVTERHROFERAIE
FRHIELN,
2. $tRETE
HMEBEES1~6(BRBFLEV) L THFEELT S,
3. HEmE#%
HENREFHEEEZSROIL,
1 RO THE(10,000L) #HFEHLRH HEHBRK FV515M EERK:MWD10 HRASHEIZ
Hkayo65XINEACERCH . = s
1-1-1 Delivery cock 65mm | Hk3v565XIIALACERT B 3
It KTy 265XM/OSACE S B . .
1-1-2 Delivery cock 65mm M MkavI65XM/AEACERT B 3
HAKOO% MM-70
-1- 1 = -
1-1-3 Delivery valve cock GOST70 KORE TM-70 3
114 |EZBRERVITSXO P4-VALVE/BALL-75X0-002 3
Ball valve 75 O
15 [EAKALIYT50MMFC-RE P4-VALVE/BALL-50XFCR-002 3
Ball cock 50
116 |BFR—ILAYIE5MMXA-FC P4-VALVE/BALL-65XA-028 3
Ball cock 65mm A Flange
1. \ ’ - 0
117 |RY-R/VLT 40A BC-MFA P4-VALVE/GATE-40A-004 2
Gate valve 40A
70EGOSTXBSP2.5" M/ Sw > - R
121 |0 kg for 70GOST 70EGOSTXBSP2.5"Fl/ Sw¥> 3
100 GOSTXBSP4"Fl/ S - R
122 |o) king for 100GOST 100ZEGOSTXBSP4"H/Sv¥ > 3
50T GOSTXBSP2" B/ Swk> - v
123 |0 g for 5060ST 50 GOSTXBSP2"fl/Swx> 3
134 |REYRLT—TLBKT PA-THROTTLE-CABLEBKT-006 5
Throttle cable (BEFD-3)
Y — 8 -
132 |REYMT—DILERRI4KA PA-THROTTLE-CABLEPIN-002 3
Throttle cable bracket
133 |[RAAVRLT—L100 P9-PPYK0000233-00X 3
Throttle arm
134 |[REVIMOOTT-AERFBKT P9-THROTTLE-ARMBKT-001 3

Throttle arm bracket




47— )L 1L E 2 H000059650

135 | bl P9-THROTTLE-CABLEPIN-003
1-3-6 'Ffin_fzr";ajii/ H000006813 P9-THROTTLE-CABLEPIN-002
W — 8
137 I’;‘ifi'n’g h;jil;gforjc)a [’bﬁﬁx P9-THROTTLE-CABLEPIN-001
1-3-8 é;r’ ';a’ :i’iﬁ:& A P4-THROTTLE/GEAR_CASE-0S-002
139 |[JERLT AN 900NN 2500MM P4-CABLE/THROTTLE-SUS-2500-001
ARYRILAVE L TYSYHR
1810 |74 cttie handle premix P4-HANDLE-THROTTLE-001
1-3-11 ?hf'oft'l;”\’lz r’rrn 'é‘a’;zBKT” P4-THROTTLE/GEAR_CASE-0S-001
1ap |RTNHLTA(UEB-8R P4-JOINT/UNIVERSAL-008A-001
Universal joint (=%8)
25 OYRSSEEX270
1313 | o tion lod 6 6x270 PA-APMONITOR-ROD-001
2R EYREEXMBX31X665
1-3-14 | Connection lod 6x31x665 P9-THROTTLE-ROD-001
BKT_RRAYkILIA¥—It£E
1315 | b bracke P9-PLQT0003160-01X
1-3-16 ?Erjgt}tbl?ii L-HILRAE P4-THROTTLE/DISK-STD-002
1-4-1 gggﬁ;ﬁ%ﬁfgg % P4-TAPE/GLASS-GT66-001
1-4-2 sj;tﬁ/t;ae_;:M% P4-TAPE/HEATPROOF-SOFTRON-001
143 |ETRTAY—121412M P4-WIRE/HEATING-1,2M-001
Heating wire (ThL)
TSN
1-4-4 EZ%’W;Z’?ZSQ 600V LKGB P4-WIRE/LEAD-2SG-001
1-4-5 ?a;Zé;zrgBTVZ'CR 200v P4-WIRE/HEATING-8BTV2-001
E£—42—3tMY30/10000L7K 1%
146 | Loater MY30/10000L P4-HEATER-MY30-001
E—43E 00— tMY30/10000L K 4%
1-4-7 | Additional hearter MY30/10000L P4-HEATER-MY30-008
2 [FLCH BERUHFEESS HWmEK: FV515P £ERK:MLF5-35R #HREdtEUS
#|E25_Cr 42> _GYMC-97E-2
2-1-1 Gyro-Control computer unit_ GYMC-97E-2 P4-QPGE0001228-00X
#Farh0—5 HAC-30-993 32
212 | dor Control computor umit. HAG-30-60 P4-CONTROLLER/LADDER-HAC30-99-002
o3 [|RAYF_iEEE_PET4D P4-QPYE0000356-00X
Approximate sensor PE-T4D (ELEH)
044 |RATYF_iLEE_PE-T4DB P4-QPYE0000357-00X
Approximate sensor PE-T4DB (ELTEH
EEMLLHIF 3DP04T1Y447-1
2-1-5 13 units of Solenoid valve 3DPO4T1Y447-1 P4-VALVE/SOLENOID-3DP04T1Y447-001
2.1 |DEBBRAF16-2003 P4-VALVE/SOLENOID-16_2903-001

Small Solenoid switcher valve 16-2903




12354 F v/ SDICT-02-0.3

217 linline check valve SDICT-02-0.3 P4-VALVE/CHECK-SDICT-001 3
218 gﬁ';z;’ ';Iﬁelr';: ;:n'?éz)fzz:z A P4-FILTER/OIL-PX252A-001 1
20 |RIEWMEE ¢ Device / Controller P4-MONITOR/LADDER-LOBC93-001 1
22.2 ﬂyﬁgatfﬂﬁ;iig Sapter P4-ADAPTER/HYDRAULIC-LDCUT96-001 1
223 ﬁ?ﬁiﬁﬁinsor P4-DETECTOR/LOAD-HMMT97-001 1
224 i;gfff’ﬁt’ﬁ_ P4-SENSOR/ANGLE-PMP10TZL-001 1
2:2:5 ]gﬂiﬁ‘;‘;{ﬂ‘)”—er (2-way) P4-OPERATION_DEVICE-SUXEBS-001 1
226 fgjﬂﬁﬁ;{%@r (vay) P4-OPERATION_DEVICE-SUXEBS-003 2
227 ]gﬂiﬁ‘;‘;{ﬂ‘)”—er (2-way) P4-OPERATION_DEVICE-SUXEBS-002 1
228 ;;;ﬁ g e;for P4-DETECTOR/POTENTIAL-HP16-001 2
2-2-9 ;;; tl/a f': e;for_ P4-DETECTOR/POTENTIAL-CP2FB-001 3
2210 g';ouk;;fsg i (E#E) P4-SENSOR/STROKE-HS165-001 4
2211 Aﬁgfrzx’if;az Sensor P4-SWITCH-E2EX5E1-001 3
2212 Aﬁ:frix’if;az Sensor P4-SWITCH-E2EX10ME1-001 7
2213 Aﬁgfrzx’if;az Sensor P4-SWITCH-E2EX18ME1-001 2
2-2-14 Aﬁ:frix’if;az Sensor P4-SWITCH-E2EX1R5E1-001 2
2215 f:frix’irr:je Sensor P4-SWITCH-E2E2X5C1-001 2
2216 f;frixfr::t; Sensor P4-SWITCH-TLT5ME1-001 12
2217 f:frix’irr:je Sensor P4-SWITCH-TLN20ME1-001 2
2218 f;frixfr::t; Sensor P4-SWITCH-TLW5MC1-001 1
2219 |’% I’t'"smgf P4-SWITCH-AZ5106-001 2
2220 |BEREE P4-ANEMOMETER-260PC-001 1
2-2-21 i%‘j:n;‘:f‘g 7 sedal P4-SWITCH-OFLR-001 3
2.2.99 [Sﬂi\ﬂzl:cl;ldlbx'f‘y?ﬂ@EET)LQ*—HTOQQI(& P4-SWITCH-ATA22W-001 3
2.9.93 EHV;J:CI;’]“M«X‘(‘H’-H BE I IILER—) Toggle P4-SWITCH-ATF22W-001 2
2004 BRIV RAyF (1HBE A )L 2R —) Toggle P4-SWITCH-ATG22W-001 6

switch




BEKET LR YT (ABRIEAILEH—)

2225 (AT 0 P4-SWITCH-A4TN22-001 1
2:2.26 ';ggg "I:‘s’gvft;["z:fw 7 P4-COVER/SWITCH-BOUSUI-001 7
2227 ffg’;{@%ng’rsxiﬁ —HEBTINCINOG. 5|5, S\ITCH-704,0607,9005,6003-002 1
2228 |MERTY ?g(hﬂr;g”;\’,;if"“ﬁw NC2NO. 7 b4 SWITCH-704,0607,9005,6003-004 1
2229 |RESTT e Aoy MEBINGINO. 2 by SWITCH-704,607,9005,6003-001 1
2230 |FRALIYT Ao THBTIINCONO. 2 1py sWITCH-704,0607,9005,6003-006 1
2231 [ o PEPINGTNG B by sWITCH-704,0607,9005,6003-005 1
2232 fffg;{ﬁfng’gxiﬁ_“zw NC8NO. 7 b4 SWITCH-704,0607,9005,6003-009 1
2-2-33 fﬂéﬁ.ﬁﬁ;ﬁﬁ;ﬁiﬁﬁ —RRINCINO. 5 |54 SWITCH-704,0602,9005-001 1
2234 [ e AINCING. by SWITCH-704,0307,9005,6003-002 1
2235 [ e AINCING. 2 py SWITCH-704,0307,9005,6003-005 1
2.2.36 ,’,flgt':l';r'; ;’j P4-LAMP/PILOT-RED-24V-001 1
2-2-37 ;;@;:;pj;reen P4-LAMP/MARKER-GREEN-001 1
2-2-38 J;@;Zipj;e d P4-LAMP/MARKER-RED-001 1
2239 ;{:ra/y\"'j ——= P4-RELAY/ELECTRIC-LY2D-001 10
2240 ‘T/i;‘;frzz;_"g’f?_ P4-RELAY/ELECTRIC-H3Y2-001 1
2-2-41 ‘T/i:f]:fr;;;_'"”?_ P4-RELAY/ELECTRIC-H3CR-001 1
2242 l’,f)'\?v;':e'l’a; P4-RELAY/ELECTRIC-G7L2A-001 2
2243 'F){;a_yé;;e'“t P4-HOLDER/SWITCH-PTFO8A-001 10
2-2-44 g'e’la_yé;;e'“t P4-HOLDER/SWITCH-PYF08A-001 1
2245 'F){;a_yé;;e'“t P4-RELAY/ELECTRIC-P2CF11-001 1
2246 'F){';a_yé;;e'“t P4-HOLDER/SWITCH-P7LF-001 2
2247 g‘rikﬁtﬁ P4-HOLDER/SWITCH-PYCA1-001 10
2248 gﬁfeta P4-HOLDER/SWITCH-Y92H3-001 1
2249 |Z5bN ‘;_ P4-COVER/SWITCH-Y92A-48B-001 1
2250 |[\TU—UL— P4-RERAY/BATTERY-BR257-001 1

Battery relay




2-2-51

BFTH—

P4-BUZZER-EB1114-24V-001

Buzzer
== - —

2-2-52 s%jﬂ P4-BUZZER-EB1124-24V-001 2

uzzer

FR-AH—h

2:2:53 |52 wire coupler P4-COUPLER/CABLE-CDM40-001 1
AR A —p

2-2:54 | Eitic wire coupler P4-COUPLER/CABLE-CDF40-001 2
IS5 )L

2255 |5 mector P4-CONNECTOR/METAL-CAO16L29-001 1
L7422

2:2:56 | Rocantacle connedtor P4-CONNECTOR/METAL-CHI16LS-001 2
FR-avaok

2257 |G e Gtor pin (Male) P5-PIN/WIRING-CDMA1,5-001 40
AR OBk

2258 |0t or pin (Female) P5-PIN/WIRING-CDFA1,5-001 40
FRAARES

2:2:59 |G e pin (Male) P5-SCREW/GUIDE-CRM-001 6
ARHAREY

2:2:60 | Glise pin (Female) P5-SCREW/GUIDE-CRF-001 6
JL/AK

2261 {0 P4-VALVE/SOLENOID-MD21151-002 1

s, A4 n .

2062 |RBUZT (258 PT, 44 P4-BRUSH/ELECTRIC-TKF-P-001 1
Electric Brush 25 sections
{EH TR AL A—hABHE (RE—HiE)

2-263 | o P4-INTERPHONE-PM210A-002 1

2064 |EHRE—D (K-7LTHE) P4-INTERPHONE-CA150AMP-001 1
Speaker mic. For interphone (basket)
SFEUmAT

2:2:65 |70 oo (basket) P4-LAMP/END-YELLOW-001 2
SEImAT

2-2-66 P4-LAMP/TURN_SIGNAL-ORANGE-24V-001 4
Top lamp (basket) —
FEImAT

2267 |10 Mamp (basket) P4-LAMP/SIDE-FH60-NISSAN-001 2

RaBsF—o58

2068 |PYRIART—ISLT P4-LAMP/ROOM-STD-001 1
Gauge ramp (basket)
BT ILBIL AV RPX252A

2269 |5 return filter element PX252A P4-FILTER/OIL-PX252A-001 3
Htykawy 65XI/IDEACERTH . = s

2-3-1 Delivery cock 65mm | kavs 65XI/OEACERT R 1
HKavs 65XM/IOSACERS B . T

2-3-2 Delivery cock 65mm M Hk3vy 65XM/AEACERTH 1
T OBV 65MVXM N

233 | e M GOST ZARTEHETYS 65MMXM 1

3 AUOE HBEERS BHREX FP517H £ER K. MWT08 HASLEIS

S5 AT-TGT-6666FTH

311 | Giaes tape GT-6666 P4-TAPE/GLASS-GT66-001 6

32 |/2PBE¥T—T5ME P4-TAPE/HEATPROOF-SOFTRON-001 6
Softron tape 5m

313 |ER7AY—1241.2M P4-WIRE/HEATING-1,2M-001 6

Heating wire

(L)




3-1-4

fit841)-F##2sq 600V LKGB

P4-WIRE/LEAD-2SG-001

Lead wire

315 |7 7E—%8BTV2-CR 200V P4-WIRE/HEATING-8BTV2-001
Tape heater

4 R FE (4,000L 2WD) #EfFEHER S HlAIR FK617F LERK:MT-Y04 (4x2) HEALHEYS

Mt kaw565XI/OSACE SRS B . S

411 | Ddivary cosk 65mm | 1 K2v565XI/OEACERS B
Mt kaw~65XM/OSACE RS B . .

412 Delivery cock 65mm M 7Ky 65XM/AEACE R 5
HkOO% MV-70

-1- I & -

413 Delivery valve cock GOST70 HKARSE TM-70

414 |E7BHEIVTISXO P4-VALVE/BALL-75X0-002
Ball valve 75 O

415 |BHA-LIVTE0MMFC-RE P4-VALVE/BALL-50XFCR-002
Ball cock 50

416 |PFPR—ILIVIE5MMXA-FC P4-VALVE/BALL-65XA-028
Ball cock 65mm A Flange
70EGOSTXBSP2.5"F/{y%> - R

421 |G ocking for T0GOST 70EGOSTXBSP2.5"F/tv%s
1005 GOSTXBSP4" B/ {y¥ > - R

422 |5 king for 100GOST 100 GOSTXBSP4"F/ S
50 GOSTXBSP2"f/Sy¥> - s

423 |0 oking for 50GOST 50EGOSTXBSP2"f/Sy¥s

4aq  |RAYRLZ—TILBKT PA-THROTTLE-CABLEBKT-006
Throttle cable (B¥FD-3)

Y — 8 <

432 |[ARVRLT—IILIEERRI4AA PA-THROTTLE-CABLEPIN-002
Throttle cable bracket

433 |BAAVELT—L100 P9-PPYK0000233-00X
Throttle arm

434 |[RRNOOTT-LEUIBKTA P9-THROTTLE-ARMBKT-001
Throlttle arm bracket

435 |77 IVALEZHO00059650 P9-THROTTLE-CABLEPIN-003
Pin for cable

436 |7 7/viEE HO00006813 P9-THROTTLE-CABLEPIN-002
Pin for cable
Z20vhLy—JILILEE

43T | for caple P9-THROTTLE-CABLEPIN-001

4-3-8 éfar’ :;a} :i’fﬁzté A P4-THROTTLE/GEAR_CASE-0S-002
AOYkILT A4 47-1900MM-2500MM

439 | e, P4-CABLE/THROTTLE-SUS-2500-001

4310 |REVPILAZELTIZSIR P4-HANDLE-THROTTLE-001
Throttle handle premix

4311 |RAYRILTA-LT-RBKTH P4-THROTTLE/GEAR_CASE-0S-001
Throttle warm cace

aaip R/ HATALRB-8H P4-JOINT/UNIVERSAL-008A-001
Universal joint (=37)
aRYAYRSS69X270

4343 | PA-APMONITOR-ROD-001

4314 |7HRIEEVECOXMEX31X665 P9-THROTTLE-ROD-001

Connection lod 6x31x665




BKT_ROvkILTA/VY—1tEE

4-3-15 Throttle cable bracket P9-PLQT0003160-01X

4316 |FMVFIETL-MILRAE P4-THROTTLE/DISK-STD-002
Throttle disk

4-4-1 g;ég;%ﬁ_sgggg T# P4-TAPE/GLASS-GT66-001

44 |ZZPE¥T—ISME P4-TAPE/HEATPROOF-SOFTRON-001
Softron tape 5m

4as |ETRTAY—12412M P4-WIRE/HEATING-1,2M-001
Heating wire (7hL)

FELL) S 2

444 |WR-FER2sq 600V LKGB P4-WIRE/LEAD-2SG-001
Lead wire

445 |7~ 7E—%8BTV2-CR200V P4-WIRE/HEATING-8BTV2-001
Tape heater

4-4-6 E;ir—itwsomooouk% P4-HEATER-MY30-001
E—438 10— MY30/4000L 7K 48

44T | Additional hearter MY30/4000L P4-HEATER-MY30-008

4-5-1 B::a i +427-01000-11450MM P4-SHAFT/DRIVING-427,01000,11-001

5 R FE(4,000L 4WD) HEFEEEH BHHB X FTS33F LHERK:MT-Y04 (4x4) HXSHEYS

1] Y ST ZrT N

5-1-1 g;ﬁf'e r’y iii)k('é?fnf?ﬂg* 73 Itk 265X/ O SACE® S B
1 B SACERY

512 [feﬁ:'e r; igif“ggiff\\ﬂcﬁﬁ v% k29 265XMIO SACE RS B
kOO MV-70

513 Delivery valve cock GOST70 HKRARAE TM-70

o

5.1-4 Ea'ﬁ 5:?5:6' ;5’725)(0 P4-VALVE/BALL-75X0-002

5-1-5 3EAA- L7 50MMFC-RE P4-VALVE/BALL-50XFCR-002
Ball cock 50

5-1-6 Eii’t&;“;;’ffi“ﬂ'l\gﬁgjc P4-VALVE/BALL-65XA-028
70EGOSTXBSP2.5"f/{v¥> - v s

R i 70EGOSTXBSP2.5"F/Sv¥ >

== " Su ~

522 ;’2?:;5%0&?:1)(0%8;88;‘?/ N 100EEGOSTXBSP4" R/ Sy
50 GOSTXBSP2 A/ {42 - s

523 |2 hing for 50GOST 50 GOSTXBSP2"fl/Sv& >

g |RAYRLZ—TLBKT PA-THROTTLE-CABLEBKT-006
Throttle cable (A %¥FD-3)

“ —5 B145

532 |REYMLT—IILEERR14RA PA-THROTTLE-CABLEPIN-002
Throttle cable bracket

533 |BABYRLT—L100 P9-PPYK0000233-00X
Throttle arm

5-3-4 |R/MMOOT-LERAIBKTA P9-THROTTLE-ARMBKT-001
Throlttle arm bracket

5-3-5 'Ffin_fzr”c’;f)::e/ H000059650 P9-THROTTLE-CABLEPIN-003

53.6 |72 /vEEZ HO00006813 P9-THROTTLE-CABLEPIN-002

Pin for cable




AAYMILT—=TILIEE R

537 | Eixing ping for cable P9-THROTTLE-CABLEPIN-001
5-3-8 é;r’ ';a’ :i’iﬁ:& A P4-THROTTLE/GEAR_CASE-0S-002
5-3.9 |ACRLD A 1900UM 2500MM P4-CABLE/THROTTLE-SUS-2500-001
AOYMLAVEILTZYH R
5310 |71 itle handle premix P4-HANDLE-THROTTLE-001
5-3-11 ?hf'oft'l;”\’lz r’rrn 'é‘a’;zBKT” P4-THROTTLE/GEAR_CASE-0S-001
5a1qp |[FT/SPATAAUIB-8H P4-JOINT/UNIVERSAL-008A-001
Universal joint (=%%)
25 OYRSSEEX270
5-313 | oo cetion Iod S8 6x270 PA-APMONITOR-ROD-001
RSk OYREEXMEX31X665
5-3-14 | Connection lod 6x31x665 P9-THROTTLE-ROD-001
BKT RAYRILITAY—It&E
5-3-15 Throttle cable bracket P9-PLQT0003160-01X
5.3-16 ?Er’;’;?ﬁi L-HILRAE P4-THROTTLE/DISK-STD-002
5-4-1 gggﬁ;ﬁ%ﬁfgg % P4-TAPE/GLASS-GT66-001
5-4-2 Sj;t':i’t;e_;:'\"% P4-TAPE/HEATPROOF-SOFTRON-001
543 |ERTAY—12/412M P4-WIRE/HEATING-1,2M-001
Heating wire (ThL)
i ELL) K4
5-4-4 EZ%’W;Z’?ZSQ 600V LKGB P4-WIRE/LEAD-2SG-001
5-4-5 }’a;:;']:e;:rSBTVZ'CR 200v P4-WIRE/HEATING-8BTV2-001
5-4-6 E;f‘er_itw?’o’ 4000L A7 P4-HEATER-MY30-001
E—438n—3tMY30/4000L7k 48
54T | Additional hearter MY30/4000L P4-HEATER-MY30-008
5-5-1 B::a ?t +427-01000-11450MM P4-SHAFT/DRIVING-427,01000,11-001
6 RO TE (4,000L 4WD) HEFm#HEEEEMA BX:FTS33F WIS BEIE ()
I 1812004165
Alternator
6-2-1 gr';k_e ;\\;\‘/’e L7 1481008720
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