
 

 
2010 VOL. 56 NO.163 Introduction of large-sized wheel loader WA1200-6 
 
 

― 21 ― 

Introduction of Products 
 

Introduction of large-sized wheel loader WA1200-6 
 

 
 
 

Takahide Takiguchi 

Satoshi Matsumoto 

Masamichi Kobayashi 

Takuya Muramoto 

 
 

Komatsu developed wheel loader WA1200-6 as a model-change of WA1200-3. This new model is conformed 
to Tier 2 EPA Emission Regulation in the North America and its operation ratio is increased by reducing the 
fuel consumption and improving the reliability. In this paper, the features of this model are introduced. 
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1. Introduction 

Over 100 machines of WA1200-3 have been operated in the 
mines over the world and they are receiving a reputation as a 
Komatsu’s flagship loader, particularly for their high 
productivities, since it has been introduced in the market in 
1999. 

However, the conformance of the machine with Tier 2 EPA 
Emission Regulation in the North America is required now. 

Then, we have developed WA1200-6 which will meet, in 
addition to the Tier 2 Regulation, the mining customers’ 
requests for  

(1) Much better fuel economy, (2) higher operation ratio, (3) 
better safety, etc. and which will be welcomed more in the 
market. This new model is introduced below. 

 
Fig. 1  WA1200-6 

2. Aims of development 

(1) At the same time as the model change of the machine by 
mounting the Komatsu SSDA16V160E-2 engine which is 
equipped with MCRS type direct injection system to 
conform to Tier 2 EPA Emission Regulation in the North 
America, we made the following improvement earnestly 
to meet the requests coming from the mining sites. The 
concept is “a machine that is safe and easy to operate, 
consumes less fuel, and has high availability”. 

(2) Large reduction in fuel consumption for which Komatsu’s 
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leading technologies are concentrated (15% less than that 
of the former model) 

• Employment of PNC control for work equipment pump 
• Variable control of steering pump 
• Active power-up control 
• Modulation clutch control during approach to dump truck 
• Automatic selection control between two modes of E-P of 

engine 
(3) Increase of operation ratio by improvement of reliability 

and durability 
• Reduction of engine speed (both rated speed and high idle 

speed) 
• Increase of reserve power in cooling system (lowering 

balance temperature) 
• Employment of hydraulic equipment having higher heat 

resistance 
• KOMTRAX Plus 
• Engine oil reserve system (optional) 

(4) Improvement of safety 
• 45-degree rear access step 
• Employment of walkthrough step over radiator grill 
• Emergency engine stop switch (operated on ground and 

inside cab) 
• Guards to all drive shafts 
• Addition of thermal guard to muffler tail pipe and rotating 

part guard 
• Power ladder (optional) 
• Floor for fire extinguisher tank (optional) 
• Service center (optional) 
• Seat for trainer (optional) 
 

3. Main features 

(1) Mounting of Tier 2 engine, Komatsu SSDA16V160E-2 
Highly economical Komatsu SSDA16V160E-2 engine is 

conformed to Tier 2 EPA Emission Regulation. 
The electronic governor which injects fuel into each cylinder 

with the computerized control system controls the injection 
rate and timing properly to reduce fuel consumption. 

In addition, this quick response of fuel control system attains 
the powerful travel performance and hydraulic performance of 
the machine. 

 

Fig. 2a  Komatsu SSDA16V160E-2 engine equipped with MCRS 
injection system 

(Modular Common Rail System) 

 
 

 
Fig. 2b  MCRS injection system diagram 

• The Tier 2 engine, Komatsu SSDA16V160E-2 has been 
improved in the following two points from Tier 1 
a. Change of fuel system (HPI to MCRS) 

The pressure accumulator is installed between the fuel 
pump and injection nozzle so that the high-pressure 
multiple injection control can be applied from the low 
speed range to meet Tier 2 EPA Emission Regulation. 
b. Increase of allowance of reliability and durability 
(Improvement of availability) 

To match to the above engine improvement, on the 
machine body side, the structure of the cooling system 
has been changed to improve the heat balance 
temperature of the LTC (aftercooler circuit) by as much 
as 8 °C . 

(2) Large reduction in fuel consumption for which Komatsu's 
leading technologies have been concentrated 

①Delivery control PNC of work equipment hydraulic  
circuit during non-operation 
The variable displacement pump combined with the PNC 

(Pump Neutral Cut) system discharges oil at the maximum 
rate only when the work equipment hydraulic circuit is 

Pressure accumulator
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operated. 
While the work equipment hydraulic circuit is not 

operated, the pump delivery is minimized to reduce the fuel 
consumption. 

 
Fig. 3 

②Employment of Hydrau Mind in steering hydraulic circuit 
(Pump delivery varies with lever operation distance *) 
The Hydrau Mind [variable displacement pump + load 

sensing hydraulic system (CLSS)] has been employed in the 
steering hydraulic circuit as well. 

The pump is controlled to deliver oil by the quantity 
required by the steering system. 

The fuel consumption is reduced by minimizing the 
hydraulic loss, while the efficiency is increased and steering 
performance is maintained. 

 
Fig. 4 

*: Following delivery control is made. 
• When the steering wheel is operated quickly, the pump 

delivery is maximized. 
• When the steering wheel is not operated or operated 

slowly, the pump delivery is minimized. 
 
③Active working system 

This is a 2-mode system developed from the multi-stage 
hydraulic system on the previous model which has been well 
reputed. Either of the two modes (a. Powerful loading and b. 
Normal loading) can be selected with the active working 
switch according to the working load in digging ore, loading 
products, etc. In each mode, the oil flow for the work 
equipment hydraulic circuit is optimized for efficient work. 
During digging work, the horsepower consumption by the 
work equipment is controlled and the traction force (= drive 
force) is increased and the cycle time is shortened. 

a. Powerful loading mode (Suitable for heavy digging work)

Automatic 
selection

 
Fig. 5a 

* Controller judges “machine is digging” by cylinder 
pressure, gear speed, and other conditions and changes 
pump delivery 
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Machine is digging 
↓ 

Power is required but work equipment speed is not 
required 

↓ 
Pump delivery is reduced 

↓ 
Torque consumption by hydraulic equipment  

(= work equipment) decreases 
↓ 

Engine torque is given more to drive system 
↓ 

Drive power increases and cycle time is shortened 
↓ 

Production increases (for fuel consumption) 
↓ 

Fuel economy is improved 

b. Normal loading mode (Suitable for relatively light digging work) 

Pump delivery is 
not reduced 
during digging or 
other work 

 
Fig. 5b 

④Control of approach to dump truck 
By controlling the modulation clutch automatically, the 

forward travel speed is limited while the bucket raised speed 
is increased. Since the approach distance to the dump truck 
can be shortened with this control without braking operation, 
the loading operation can be made smoothly. In addition, the 
loss made by restraining the travel energy with the brake is 
reduced. 

When transmission torque of modulation clutch is controlled 

 
Fig. 6 

During approach to dump truck 
↓ 

Little drive force is required 
↓ 

Torque transmitted to drive system is 
reduced by controlling modulation clutch 

↓ 
Both of engine torque consumed by power train 

and heat generated by brake during deceleration are 
reduced 

↓ 
Fuel economy is improved 

When transmission torque of modulation clutch is not controlled

 
Fig. 7 

When approach to dump truck is not controlled 
↓ 

Much heat is generated by brake during deceleration 
↓ 

Fuel economy becomes bad 
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⑤Automatic selection of E or P mode 
The engine has two modes of output performances, E 

mode and P mode, either of which is selected automatically. 
The P mode is selected automatically only when the 

machine digs or approaches a dump truck. With this control, 
not only the fuel consumption is reduced but also the engine 
load is reduced, thus the durability of the engine increases. 

 
Fig. 8 

E mode selected 
normally (when fuel 

consumption is 
important) 

P mode selected 
during digging or 
approaching to 

dump truck 

Fuel consumption and wear of 
engine are restrained while 

securing necessary power by 
automatic selection  

Fig. 9 

With the above described ①Energy saving of the work 
equipment pump, ②Energy saving of the steering pump, 
③Active power-up control, ④Modulation clutch control 
during approach to dump truck, and ⑤Automatic selection 
of engine performance E or P, the fuel consumption is 
reduced by 15% while performing the same work as that 
which was done by the former model. 

Fuel consumption and Production 
when E-P automatic selection 
control is added 

Results of fuel consumption and production tests 
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Previous model

Level when E-P automatic selection 
control is not added: Fuel consumption 
and Production 

Fuel consumption [L/h: Index]  
Fig. 10 

(3) Increase of operation ratio by improvement of reliability 
and durability 

①Lowering engine speed  
a. Lowering engine speed 

Rated speed:   1900 rpm down to 1800rpm 
High idle speed: 2050 rpm down to 1900 rpm 

b. Setting and automatic selection of E mode performance 
and/or P mode performance 
With these improvements, the engine speed has been 

decreased and the load has been reduced to improve the 
durability of the engine. 
(See the explanation of E and P automatic selection 
control in the above energy saving paragraphs) 

②Installation of air-cooled type torque converter oil cooler 
as standard 
In addition to the water-cooled type torque converter oil 

cooler, the air-cooled type is installed as standard. 
By lowering the torque converter oil temperature with this 

cooler, the allowance against overheat of the system is 
increased largely, thus the reliability and durability of the 
seals and hoses of the whole system has been improved. 
Since the outside air is applied directly to the air-cooled oil 
cooler, it is not heated prior to the cooler and can cool the oil 
efficiently. 

 



 

 
2010 VOL. 56 NO.163 Introduction of large-sized wheel loader WA1200-6 
 
 

― 26 ― 

Air flow which is not heated

Additional air-cooled torque converter oil cooler as standard  
Fig. 11 

③Improvement of durability of hydraulic equipment 
Aim: To improve the reliability and durability of the 

hydraulic equipment by preventing oil leakage from and 
efficiency reduction of the hydraulic equipment to lead to 
improvement of operation ratio of the machine 

a. Change of the material of the O-rings and oil seals 
used in the hydraulic equipment to Hydrogenated 
nitrile rubber or Fluorine rubber 

Upper temperature limit to 
use nitrile rubber is 100 °C 

Upper temperature limit is 
increased to above 110 °C by 

using hydrogenated nitrile 
rubber or fluorine rubber 

Work equipment valve 

Seal fitting portion of valve  
Fig. 12 

SW pump 
STG pump 

 
Fig. 13 

b. Change of structure of cylinder rod seal 
Aim: To improve dust-resistance 

Prevention of oil leakage caused by damage of rod seal 
on previous model 

Old 
Subdust-seal Main dust seal 

Rod packing

Buffer ring

Spacer
Metallic scraper

Metallic scraper cannot scrape off all 
dust since it makes clearance  

Fig. 14 

Use of HNBR scraper 
↓ 

Reduction of dust entry risk 
↓ 

Prevention of damage of rod seal 
↓ 

Improvement of durability of seal 

New 
Subdust-seal Spacer

Scraper
Main dust seal 

Rod packing

Buffer ring

Sticking dust is scraped off with
special lip (HNBR) to protect dust
seal lip 

 
Fig. 15 

Fitting portion of cylinder seal 

 
Fig. 16 

④ Application of ICT (Information & Communication 
Technology) 
a. Employment of monitor panel of the latest design 
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common to large-sized loaders 
The gauges and warning lamps important to know the 

machine condition are arranged in front of an operator so 
that they can be checked easily even during operation. In 
addition, the LCD color graphic multi monitor is placed 
on the right side of the monitor panel to provide 
maintenance and failure information of the machine to 
help increase the operation ratio and to indicate the 
“production” and “fuel consumption information” that are 
production management information. (Fig. 17a) (Fig. 
17b) 

 
Fig. 17a  Monitor panel 

 
Fig. 17b  Multi monitor 

(Example of display of maintenance monitor) 

b. Installation of KOMTRAX Plus (optional) 
The VHMS (Vehicle Health Monitoring System) is 

installed as standard, which is used to know the machine 
condition and effective for preventive maintenance. This 
system is combined with KOMTRAX which has the 
functions of GPS and satellite communication terminal 
and is used as “KOMTRAX Plus” to control the machine 
in real time. With this system, the maintenance work and 
overhaul of the main components can be performed 
according to a schedule. 

The VHMS terminal of this system collects and 
manages the trend data of temperature, pressure, etc. 
sensed by the sensors at various locations of the machine 
and the failure information transmission records analyzed 

from those trend data in real time and displays them on 
the above described machine monitor as necessary. 

In addition, it is possible to not only perform 
preventive maintenance for a specific machine but also 
analyze the operating conditions of all the Komatsu 
machines in each area and market trend statistically by 
downloading the data in the VHMS terminal to the KDW 
(KOMTRAX-Data Warehouse) server by using the 
communication function of KOMTRAX and watching 
them continuously. 

server server
data data 

Modem Modem Modem

software software 
hardware hardware hardware

VHMS terminal VHMS terminal

 
Fig. 18  KOMTRAX Plus 

⑤Extension of maintenance interval 
a. The air cleaner capacity is increased so that the 

element maintenance interval can be extended even in 
mines where there is much dust. 

Former model: φ14-inch air cleaner x 4 pcs. 
New model: φ15-inch air cleaner x 6 pcs. (standard) 

b. “Oil reserve system *” is arranged to extend the engine 
oil replacement interval. (optional) 
* The external large-capacity tank is added to the 

engine oil pan and the oil in it is circulated through 
the oil pan. As a result, the oil replacement interval 
is extended from 250 hours to 500 hours. 

 

Fig. 19  Oil reserve system 

選択

F1 F2 F3 F4 F5 F6

MAINTENANCE MONITOR 250 / 500h

250
200

200

200

200

400

01　Change Corrosion Resister
02　Change Fuel Filter

03　Change Engine Oil Filter

04　Change Engine Oil

05　Change Transmission Oil Filter

06　Change Brake Oil Filter
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(4) Improvement of safety and maintainability 
①Change of slope angle of rear access step 

The slope angle of the rear access step is changed from 60 
degrees to 45 degrees to be gentler so that the operator can 
mount and dismount the machine more easily. 

 
Fig. 20 

②Facilitation of moving between right and left sides  
(Employment of walkthrough rear bumper) 
The walkthrough rear bumper is employed so that the 

operator can smoothly move between the right and left sides 
to save maintenance time. 

Can move between right and left sides on bumper  
Fig. 21 

③Emergency engine stop switch 
The emergency engine stop switch is installed to four 

places where the operator can stop the engine from the 
ground in an emergency and to one place inside the cab. 
(Fig. 22) 

 
Fig. 22 

④Protective covers are installed additionally to the rotary 
parts and hot parts for higher safety during maintenance. 

i) Upper drive shaft cover (Fig. 23) 
ii) Alternator belt cover (Fig. 24) 
iii) Fan belt cover (Fig. 24) 
iv) Muffler tail pipe cover (Fig. 25) 

 
Fig. 23 

Alternator belt cover

Fan belt cover 

 
Fig. 24 

 
Fig. 25 

⑤Addition of steps for maintenance  
Steps are added to the front frame for maintenance and 

repair of the work equipment pin (Fig. 26).  
Steps are added to the rear frame for maintenance of the 

engine and transmission (Fig. 27). 
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Fig. 26 Fig. 27 

⑥Power ladder (optional) 
The hydraulically-assisted power ladder is arranged as an 

option. 
Since the ground and operator's seat are connected by the 

45-degree ladder, the operator can mount and dismount in 
the walking posture and does not need to climb up or 
dismount backward. [Patent pending] 

Drawn up and stored during travel or work. 
Drawn down to 400 mm above ground when
operator mounts or dismounts 

 
Fig. 28 

⑦Service center (optional) 
The optional service center is arranged to be installed on 

the side of the rear frame. If it is installed, the operator can 
replace or add all lubricants from the ground. (Maintenance 
time can be shortened largely) 

 
Fig. 29 

Uses of service center ports 

1. Engine oil EVAC 
2. Coolant EVAC 
3. Torque converter coolant 

EVAC 
4. Transmission oil EVAC 
5. Transmission oil 

sampling 
6. Hydraulic oil EVAC 
7. Hydraulic oil pressure 

release 

8. Hydraulic oil sampling 
9. Brake tank oil EVAC 
10. Brake cooling oil EVAC
11. Brake oil sampling 
12. Refilling port for auto 

grease tank 
13. Auxiliary (Takeout to 

outside) 

 
⑧Trainer’s seat (optional) 

The optional “trainer's seat” is arranged for an expert 
operator who will train a new operator. [Patent pending] 

Multi monitor 

Trainer’s seat 

“Expert operator sits in the 
trainer’s seat and teaches a 
new operator efficient 
operation skill, explaining the 
horsepower distribution to the 
work equipment and wheels, 
etc. displayed on the multi 
monitor” 

 
Fig. 30 

4. Conclusion 

While the development plan of this machine was being made, 
the injection system of the Cummins engine was changed from 
HPI to MCRS, and the rated engine speed and high idle speed 
were changed to improve the durability of the engine just 
before starting the mass production. 

Fortunately, since we had employed the energy saving 
control to compensate the increase of the fuel consumption 
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caused by the engine modification to meet the Tier 2 
Regulation, that control also increased the production, and then 
we succeeded in reducing the engine speed while keeping the 
improved production at the same level as that of the previous 
model. (23 patents, including the fuel consumption reducing 
technology, pending) 

As the result, the engine durability was improved and the 
fuel economy was improved largely as well. 

We regret that the development was delayed against the 
schedule. 

The largest factor of the delay was the delay in establishing 
the durability of the injection system. To prevent such delay in 
the future, we should match the manufacturing schedule of the 
prototype machine to the completion of the main components 
in the step <b>. 
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[A few words from writers] 
The main purpose of this development was to conform to the 

machine to the Tier 2 Regulation. However, the costs of the engine 
and chassis had to be increased to attain it. To keep the O & O cost 
acceptable by customers, we decided to compensate the increase of 
the costs with the improvement of the fuel economy. 

However, there was a restriction that the “main components of 
the new large-sized machine had to be interchangeable with those 
of the previous model”. 

Then, we added the following control function as described 
above. 
• Control of hydraulic pump delivery 

Since the work equipment pump and steering pump of 
WA1200-3 are piston pumps, which control the delivery 
partially, new control function was able to be added easily. 

• Control of approach operation to dump truck 
WA600-6 has a system to decrease the transmission torque of 
the modulation clutch when the brake is applied. We applied 
this philosophy (with different mechanism). 

• Active working system 
The active working system employed on WA600 thru 900-3 
which has been highly evaluated was developed for and 
installed on WA1200-6. 

• E and P automatic selection control 
The required horsepower for each working mode was reviewed, 
and efficient use of the engine horsepower and reduction of the 
engine load (improvement of durability) were targeted 
simultaneously. 
 
We had the cooperation of many staffs of System Development 

Center and Hydraulic Equipment Development Center in 
establishing the above control functions, and the fuel consumption 
was reduced 15% as a result. 

Whenever we moved the prototype machine for performance 
test, practical operation test, and EMC test we transported, 
disassembled and reassembled the machine. We did them eleven 
times in total. We succeeded in the development of the machine 
with the cooperation of many staffs who were involved in the 
project. 

We express our thanks to those who gave us their cooperation 
with us at this time of the development. 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


