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FEATURE : Dynamic Simulation and Control of Machinery and Processes
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Modern and New Control Systems for District Heating and Cooling

[0 DHCO Plants

Hidetoshi Okamoto Masashi Fujimoto Susumu Kimural Toshiyuki Kawami

Kobe Steel has completed a district heating and coolingd DHCO plant to supply chilled and hot water to
buildings located in a new city center in eastern Kobe[1The plant is equipped with a new control system to
handle varied and effective operation with minimal operator inferencel This system controls and monitors
the start-up and shutdown of heat generating or cooling equipment according to different day time and
seasonal heat load fluctuations, as programmed for the priority table for each piece of equipment in the

system[]
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Table 1 Equipment list

Main Equipment First Step Future
Air-source Screw Heat Pump Chilled Water 325RTO 4 114MJ/h0 —
ASHP Hot Water 3 495MJ/h —
Gas Direct-fired Absorption Chiller/Heater | Chilled Water 600RTO 7 595MJ/h0) 600RT 7 595MJ/hk 2 sets
GAR Hot Water 7 786MJ/h 7 786MJ/hx 2 sets
Centrifugal Water Chiller .
™ Chilled Water — 600RT 7 595MJ/hk 2 sets
Water Thermal Storage System Chilled Water 1 500m®
TST Hot Water Hot Water/Chilled Water

Temperature Condition Chilled Water : 7(10 OutO - 1411 ReturnO

Hot Water

: 47010 OutO- 40[1] ReturnO
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Fig. 1 System flow diagram of district heating and cooling plant

Chilled Water in SummerQ
Hot Water in Winter
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T T ? T } Chilled Water Supply ooo
Chilled Water Return\ ooo
| | | 0oo
Hot Water Supply >
IR User
Hot Water Return \
L L L 1st Stage: 1 UserQ
Future: 4 User
[ [

[ Cold Sidel O

@ PumpO ASHP O Air-spurce Screw Heat PumpQ
O AHEXO Air Heat Exchanger

=< Main Valvell GARO Gas Direct-fired Absorption Chiller/Heater[]]
] TR O Centrifugal Water ChillerO

0 [Equipment in Future CT [ Cooling Tower(
HEXO Heat Exchanger
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Photo 1 Heat generation / cooling equipment and local control panel

002 0OO0O000OO0O0ODesO
Photo 2 Main control system DCS[
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. Priority
High Low

Chilled Water
| TST | GAR1 | GAR2 | GAR3 | TR1 | TR2 | ASHP |

Hot Water
L | [ ol o] of of o

Chilled Water Storage
|TR1|TR2|IZI|EI|EI|D|D|

Hot Water Storage
|ASHP|D|D|D|D|D|D|
020 0000OOODOO

Fig. 2 Priority table of equipment for operation

50 000
45000 f
40 000
35 000
30 000 |

MJ/h

25000 [
20 000 |
15000 1
10 000 1

030 0000000000 5000
gooooa

Fig. 3 Result of simulation
O in summerQ
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