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1. Overview of Enepro21we

Distributed power generation facility and centralized thermoelectric facility

* New design Software that can be examined efficiently
* Analysis of existing facility with high accuracy

* Energy saving analysis Energy simulation Software
* Equipment renewal « éﬂgﬂfé g l WE

[Basic development philosophy)

@) Enepro21we can flexibly respond to high-efficiency system design that matches
the energy load characteristics of the region.

@ The annual operation of existing facility can be accurately reproduced, and this is
used as the base case. Being able to make accurate energy-saving diagnoses and
propose renewals,

@ It should be “general-purpose technology software” that is easy for anyone involved
iNn energy to use.

@ Enrich Online-Help, publish formulas, and eliminate black boxes. 2



[Basic structure)

-| Thermoelectric Facility Output
Perform a simulation

Set requirements - . .
Electric power, chilled water, hot nergy consumption , operating

water, Steam and Warm water » cost, Environmental load of CO.,

load and the temperature NOx, System COP, etc.
difference of heat medium

Setting main requirements
@ Thermoelectric load, outside air temp., outside air wet bulb temp.,,
chilled / hot water supply temperature and return temperature,
@ Setting of equipment configuration of thermoelectric facility
@ Setting of equipment performance data, environmental load evaluation data,
charge data, weather data
@ Setting the operation pattern (operation priority) of the equipment

Based on these settings, you can run the simulation accurately on any system buiilt
with a typical system flow.



2. Features of Enepro21we

Features 1. Accurately reproduce existing facility

The annual operation record of existing facility can be reproduced with high accuracy, and the difference between
the energy consumption by simulation and the energy consumption of actual facility can be within an error range of
1 to 2%. This can be achieved because the balance calculation of power, heat and flow rate can accurately

reproduce the operating state.

In the balance calculation, each energy balance influences each other’'s equipment, so the balance point is found by
the iterative calculation of each balance and the whole iterative calculation through all the balances at the same

time.

Balance calculation is calculated in the following order

@ Chilled water balance @ Hot water balance

@ Low chilled water balance @ Low Pressure balance
® High pressure steam balance ® Warm water balance
@ Power balance Exhaust heat balance

Regarding the balance of chilled water and
hot water, not only the heat balance but also
the balance of the “flow rate” of chilled
water and hot water required for the
secondary air conditioner on the building side
is calculated to determine the number of
chillers required and the load factor.
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Features 2. Easily build the optimal thermoelectric system

By incorporating eguipment into the general-purpose system flow, you can easily build an optimal system
for thermoelectric loads.
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In addition, the following items can be freely incorporated into the thermoelectric system to
accurately calculate the energy balance.

@

o ® @ ©

©)

Incorporate primary pump system, secondary pump system, free cooling system

Use seawater, river water, sewage, and groundwater as heat source water or cooling water

Accepts and balances electricity, chilled water, hot water, steam and hot water from other facilities

Calculation by incorporating photovoltaic power generation and solar heat utilization into thermoelectric facility

Flexible operating that combines GE cogeneration and GT cogeneration

» Power purchase control that does not cause reverse power flow

* Maximum power operation for the purpose of selling power

* Thermal main operation according to steam load

Arbitrarily set the priority of equipment that uses the exhaust hot water discharged from GE
You can freely set the heat utilization priority according to the load of Genelink, waste hot water recovery HE,
and hot water supply unit.

Flexible operation of heat storage system
« Can handle heat storage and heat dissipation at the same time
Heat storage operation during nighttime and daytime hours
Set the operation of the heat storage unit to 6 patterns of time zones
INn principle, heat dissipation is the highest priority.
You can also perform heat dissipation operation according to the setting of operation priority.



Features 3. Since the operating conditions can be set flexibly, the operation of

SIS

ONOO® ©

® ©

existing facilities can be accurately reproduced.

Set the operation priority of the equipment for each time zone according to the load pattern.
The generated power can be set to the following supply destinations.

« Supply only to the power load of thermoelectric facility

« Supply only to the consumer’s power load

« Supply both the consumer’s power load in addition to thermoelectric facility

Automatic COP correction when the chilled water outlet temperature is changed for each
refrigerator

Reflection of capacity decline and COP deterioration due to aging of chiller

Set the cooling water outlet temp. of the cooling tower monthly

Set monthly load factor for heat storage of heat storage inverter turbo chiller

Set the heat storage efficiency of the heat storage tank monthly

Cooling tower fan control settings: constant speed, pole conversion (4P&6P, 4P&8P),
iNnverter control

Pump control method settings: constant flow rate control, constant pressure control,
control valve control and inverter control

Combined operation of constant flow pump and inverter control pump



Features 4. General-purpose technology software that can be easily
used by anyone involved in energy
1) System flow diagram enables visual system construction
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@ Automatic connection of device data related to the main equipment

The related equipment within the dotted line are automatically connected.
 chilled water pump, cooling water pump, and attached cooling tower
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Automatic pump setting, automatic setting function of attached cooling tower — Further
reduce user’s trouble

« Automatic pump setting: Automatic calculation of pump capacity and data input assist
function for pump efficiency based on JIS. JIS=Japanese Industrial Standards

rData of power consumption of purmp

W

COW
e
Efficiency (%) Purnp efficiency XMator efficiency

Control method CanstantF low CanstantF low

@ Detail setup

« Automatic settings for the included cooling tower: Can be set automatically based on
equipment download data from the Enepro21 database.

] Perform detailed calculation for the cooling tower

—Temp. condition- flow rate of the SO

The number of GT required unit A rumber specified
COW inlet termp. of the T T (ET0~~E0C)

oW Outlet temp. of the GT G (termp. difference between input and output: 2 570 or higher)

COW flow rate m3she
Outside air wet—bulb termp o+
Cooling capacity A e it
rCooling capacity correction 1
Cwutside air wet—bulb termp. (7C) [ 10] | 20| | 27 | 30|
Ciooling capacity(%) | 100' | 100' | 100' | 100'

rCooling capacity correction
Inlet temp. of GOW of the GT(G) | 15| | 25] | EE| 40|
Cooling capacity(%) | 100' | 100' | 100' | 100'

rCooling fan

Power consumption per one fan of the ST (kw) L it

Flow rate comntrol
(®) Constant Speed Motor
O Pole chanee motor ® APole/E6Pal= ) APol=/BPal=

O Inwerter mortor Lower liknit of rotation speedicormmercial) =
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@ Other auxiliary functions are also enriched

« Automatic input function of enthalpy from steam pressure

Pressure af HP steam (MPaE) Ijl
Enthalpy of HP stearn (kfke) Ijl
Enthalpy of condensate of HP stearn (kd/ke) Ijl [Saturated steam [Super heated steam
Recovery ratio of HP steam (%) Ijl Temp. l:l @
Pressure of LP steam (MFPaG)
Enthalpy of LP steam (kJ/ke) Celeulbitan Bty
Enthalpy of condensate of LP steam (kd/ke)
Recovery ratio of LP steam (¥) Ijl
o

« Qutput the calculation result in Excel format — Create a report together with the output
of the graph

» There are many other useful features. For details, see "Enepro 21 operation explanation video”.

@ Enepro21 database
It is prepared so that the equipment performance data required for simulation can be easily set.

— WEB — Enepro21 utilization data

A huge amount of performance data of more than
8,000 wunits has been collected from various
equipment manufacturers.
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® Detailed online help function
Detailed online help is displayed for each window screen, and input methods and
calculation methods are also disclosed.

Gas engine help screen: Display flow model and calculation formula

Content
4.3 Gas Engine cogenerator

1 v

4.3.2 Related devices

3 _Dat t-"Perfor + Capacity * num
4.3 .4 Data input” Auxiliary power con: tion"
4.3.5 Data input- "Cooling tower, ete.”

4.3 .6 Caleulation expression

4.3 Gas Engine cogenerator
4.3.1 Model System diagram

Ehetre Pone ~h  Oa Enge Xi

T T
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_, Hin Pressure

Low Pressure Stm
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Crlle witer sume

4.3.6 Calculation expression

1) Fuel consumption

From Expression4. 3. 2

Fuel consumption [Nm3/h]
i kW (kW] x 3.6 [M]/kWh]
~ Lower fuel heating value [M]/Nm3] x kW [%]

x 100

Expressiol
2) Actual vaporization amount of waste heat boiler

Combining Exp 4.3.2, Expression 4.3.3, and Exprescion 4.3.6, the rated actual vaporization amount of the waste heat boiler can be obtained as follows:

Actual vaporization amount [kg/h]
" KW [kW] x 3600 [k]/kWh]
" AHs [k)/kg] + AHg [k)/kg] x Blow rate [%]/100

Steam heat recovery rate [%)
KW %]

Expression
where

AHg [k]/kg] = Steam enthalpy [k]/kg] = water supply enthalpy [k]/kg]

AHg [k)/kg] = Blowdown water enthalpy [k]/kg] — water supply enthalpy [k)/kg]

At a certain electricity generation output (kW), the power generation efficiency and the waste hot water heat recovery ratio can be determined from the load factor and the performance data.

3) First, the fuel consumption (Nm3/h) is determined by Expression 4.3.9, and the amount of heat recovery from waste hot water is caleulated by the following expression
Amount of heat recovery from waste hot water Firet, the fuel consumption (Nm3/h) is determined by Expreseion 4.3.9, and the amount of heat recovery from waste hot water is caleulated by the following expression.

First, the fuel consumption (Nm3
/h) is determined by Expression 4.3.9,and the amount of heat recovery from waste hot water is calculated by the following expression. [M]/h]
= Lower fuel heating value [M]/Nm3] x Puel consumption [Nm3/h]
S Waste HW heat recovery ratio [%]
100
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3. Introducing the Enepro21 database

Enepro21 utilization data
collection N1EIIA3T WE tau - . Al

] Equipment utilization data collection | Losout &
Eaquipment performance data ﬁ [;7 ] auip I

Breakthrough syste

When you download the necessary data from “Enepro21 Utilization Data

Collection” and import it into Enepro21WE, various equipment data are
automatically set., ‘

When adopting Japanese equipment, it can be used as it is.

When using U.S. equipment, you can download similar equipment, build a system, and use it for prior
consideration of what kind of system is good before obtaining accurate equioment performance data from the
manufacturer. Once the user obtains the performance data from the equioment manufacturer, the
performance data can be overwritten and corrected for simulation to obtain accurate simulation results.

In addition, since the reqguired performance data is overwritten, input errors are eliminated.

It radically solves the difficulty for users to obtain data and the time involved in entering data.,
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[Equipment performance screen of inverter turbo chiller data imported to Enepro21WE]
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[Inverter turbo chiller load factor and COP graph)

Partial load COP characteristics of chilled water 7 °C supply mode and chilled water 5 °C heat storage mode
Cooling water temperature 15 °C Cooling water temperature 20 °C

Chilled7°C copP

Chilled7°C copP

Storage5°C COP

Storage5°C COP

factor (5 factor (&)
e - wl"‘
— W e (1) O st (M) — W e (MY W phorace
Cooling water set to 15°C Cooling water set to 20 °C

(Chilled water 7 °C mode, heat storage 5 °C mode)  (Chilled water 7 °C mode, heat storage 5 °C mode)
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MCOP characteristics of inverter turbo chiller

* Load factor vs. cooling water temp. of 4 points or more
Set 6 sets of COP data (D ~ ®) and set COP characteristics

» Cooling water temperature is constant for each load factor

+ As a general rule, the minimum load factor ®) is the lower
limit load factor for operation. Normally 20%

* The minimum cooling water temp. is the lower limit temp. for
cooling water operation.

* In the case of an inverter turbo, the shape of the COP
changes greatly depending on the temperature of the
cooling water.

Each load factor vs. COP is regressed with a fourth-order
polynomial for each of the six load factors.

25.0

20.0

15.0

10.0

5.0

0.0

Inverter turbo chiller COP

-.
.d‘ -ﬁ.

-0-12C
-+ 20C
@ 28°C

- Cooling water temp. 4 points or more
TS e
~|
| ™
| =
ma—
— — . | -
— L — - -
o~ : .'-. - -
....... -. _ 2

¥
'l-._.‘-.

—&-16C
-~&==24°C

—&8— Cooling water reference temp. 32 "

[Creating a COP graph for an inverter turbo chiller]
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The minimum operating load factor of a chiller is usually
20%. When the load factor is 20% or less, it enters the
ON-OFF operation range in actual operation.

COP approximation formula for inverter turbo chiller

On the other hand, in power consumption calculation, it , il
is Nnecessary to calculate even with a load factor of 20% 0 i A ..
or less, so the ON-OFF operation state is simulated by e ™
continuous operation. 15.0 - [ RTTILE oo, e, T o
....... e, e ' "o

If the COP is extrapolated to a load factor of 10% or less, 10 ™" ™™ . A
the COP becomes very small and the power .....--..‘...-'-.j_'_: .......... — — E _________ p
consumption calculation may include a large error. 50 [ e ——————— 7
Therefore, the COP is assumed to be constant when the L
load factor is 10% or less. 0.0

0 0 0 60 80 O
In the power consumption calculation, select two °12C m16°C
regression eguations that sandwich the temperature of *20°C a24°C
the refrigerator cooling water at the time of calculation. "28C ® Cooling water reference temp. 32 °C

The COP of the cooling water temperature is calculated
by interpolation from the two COP values at the load

factor during that period, [Inverter turbo chiller COP graph])
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@COP characteristics of turbo chillers, absorption chillers, etc.

COP approximation formula

. 200
6.0 g Y 80 o

"""" 160

o AW

40 o 120

" = 100

0 . w1

. . 5

210 srsmnamma” y - E‘.?_}'FC"JLK T : 1-‘!?'3‘..". 1-'_:_| ??[l:l_"_ = o

- m a0

&

1.0 2 4

- 3 20

0.0 | _ ﬁ 3 :

10 {":\ --._-| l:,l:'l :_-|_': J...J\-

10
Load factor(%s)
Reference cooling

. Palynomial (32°C)
water temp.327C Y

COP at reference temperature

Approximate formula of COP and cooling water temp. characteristics

......
L

""""

y = 1.O1E-01x" - 8.13E+00x 4+ 2.57E+02

15 20 25 30

Cooling water temp.("C )

Polynomial ([COP relative ratio)

COP and cooling water

* Since the minimum operating load factor of a chiller is usually 20%, an ON-OFF operation is entered in actual operation at a load
factor of 20% or less. On the other hand, when calculating power and gas consumption, it is necessary to calculate even with
a load factor of 20% or less. The ON-OFF operation state is simulated by continuous operation, and the COP at that time is

extrapolated to 20% or less of the regression eguation.

« However, extrapolating the COP to a load factor of 10% or less results in a very small COP and a large error in calculating power
and gas consumption. A COP is considered constant if the load factor is 10% or less, as it may contain errors.

* The COP-cooling water temperature characteristic approximation method is created based on four points using a regression

equation of a quadratic polynomial.

* From these two formulas, the operating COP of the unit is determined from the cooling water temp. and the load factor

of the unit.
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[Environmental load data loaded into Enepro21])

F— -

Corwerted HHY of primary enerzy(kJ/kWh)
CO2 emission intensity (ke—CO2/kWh)

Davtime  Mighttime

0505

S0x emission intensity (z=S02/kWh)
MOx emission intensity (g=NOZ/ W)
Equivalent value to Grude Qil {1/kWh)

JLLs

[
9

r5as

C02 emission intensity (e—CO2/ MNm3)
S0x emizsion intensity (g=S02/Nm3)
Wi equivalent to fusl(g-MO2 MNm3 ppm)
Equivalent value to Grude il {/Nm?3)

s
[}
w

L1

BEEE

camment

rHeawy oil

Iput unit of GO2 emission intensity Ole-002/ke
®) -002/|

COZ emission intenzity(ke-C02/ 1)
S0x emission intensity (g-502/ke)
MO equivalent to fuel lz-NO2/ ke ppm)

i

Equivalent value ta Grude Oil (/1)

rerozens
Thput unit of CO2 emiszion intensity

CO2 emission intensitytke-C02/ 1)
S0x emission intensity (g=S02/ke)
MOx equivalent ta fuel(g—-N02/ ke ppm)
Equivalent value to Crude il (/1)

Oke-C02/ ke
® ke-CO2/|

1

rhake—up water/ Waste water

C02 discharze coefficient of Make-up water (+-CO2/m3) | 0.000000
C02 discharze coefficient of Waste water (t-C02/m3)

rOther oil

Thput unit of GO2 emiszion intensity Oke-002/ke
®ke-002/|

COZ emission intenzity(ke-C02/ 1)
S0y emission intensity (g-S02/ k)
Wiy equivalentto fuel (g-NO2 ke pom)
Equivalent value to Grude Oil (/1)

i

rEquivalent value to the production enerey

Equivalent value to the zenerated electricity (daytimelhJ /MR &7a0
Equivalert valug to the generated electricity (nighttimalhiJ/hih) 87a0

(MNote) For the calculation of the GOP of system.
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@Electricity charge data @Gus charge data
[Electricity / gas charge form on Enepro21WE]

Note) Japanese rate form

[o|® =]
Electricity ratss—1 IEIe:tricity rates—Sl Electricity rates—4l Fuel rates} Wiater: Heat! ratesl Electricity rates—1 | Electricity rates-3 ] Electricity rates—4  Fuel rates ]'u'u'ater' Heatl rates
rContract of high and extra-high voltage electricit Comment - Gas rates
P R :
Uit price of bagic charee 1782| YendlW: month over company K7 &) Definition of summer period EI”” morth #Surmmer period s normally from April to Movember.
- Type of contract
Contracted electricity 1350] ( 'vmonth) EiE R e Fixed basic charge for summer period ljl Yen/Manth
ljl ki (DI ’”DI manth) Fixed basic charge for winter period |j| e/ Month
e i % [a— Bazic flow rate energy charge for summer period ljl Yen/Mma/hr month
Jan ~ har Apr =~ Jun Jul ~ Sept Oct =~ Dec E\ﬁ%ﬁﬁ%ﬂgﬁ[ﬁ?ﬁ%ﬁz(ﬁﬂlﬁﬁ L Basic flow rate energy charge for winter period ljl Yer/Nm3/h month
Enerey charge [ igsE [ tesE [ 2002 [ 1898 venskum | OBEARTHER olelt .
Eﬁ%__ﬁggélg%jl} jﬁ%ﬁ@fﬂﬁﬂﬁ#ﬁéfﬁl}?ﬁﬁ%iS Mafxirnum usaze amount by contract ljl Mm3sh
~ERA1EAA|C
rContract of electricity by season and by time zone '%jENEPRO(DﬁEEﬂ%\Jiia@iﬁ%ﬂﬂﬁbfﬂytjmih
Uit price of basic chargs Period {manth] EHEI EE
Contracted electricity Energy charze for summer period | 85| | 0| | O| | 0| Yen/Nm3
> Energy charge for winter period | 85| | 0| | O| | 0| Yen/Nm3
Type of electricity contract
Fawer factor @ High * Uttra-hizh voltage electrizity }
rFuel oil rate
MISstup of pesk-by ™ o'clock (OElectricity by seasanal haur Feptes] it EI,\_EI EE
ar Apr < Jun Jul =~ Sept Oct ~ Dec
Enter contract power [ 1oes] [ 21] [ Toeg] Yen/in ity Heavy oil | of | o | o | 0] Yen/I
4 | 15-"‘M| | 15-M| | 15-44| S Calculates the utility cost for the selected Type of Kerosens | Ol | 0| | O| | Ol Wen/|
neak-hour o175 Yen/kith electricity contract. Other oil | Ol | 0| | 0| | Ol ven/|
# Energy charge on Sunday and holiday fs caloulated by using the nighttime enerey charze of the month. Addition of optioral clause . . _
Energy charge is fived in surmmer (July™Septermber] [ Gantract of pesk-haur adjustment The contract type e design date are the ssme as August, winter design date ars the same 55 January

is displayed

I Cantract of heat storage adiustment/ Thermal storage tark capacity discount

} } ) [lGontract of reserve electricity
HSummer desizn date are the same as August, winter desien date are the same as January

[=upplied power by independent electricity plant

0 Ancillary service
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[Outside air temperature / outside air wet-bulb temperature data read into Enepro21WE)

F 1

] o || = | =
Hour Jan. Feb. hdar. Apr. Az Jun, Jul, AL, Sep. Ot (=¥ Dec. =M DD | WTR DD
Averaze |58 G.1 a7 143 194 228 271 288 250 194 128 75 285 25

-1 4.1 48 Th 121 172 208 e 267 233 120 123 G683 271 1.2
=2 a7 4.3 T3 116 1649 205 Z2E0 265 230 176 115 G100 270 15
2-3 3.3 3.7 [aR=] 112 16.6 203 248 262 227 173 1mnE 56 26.8 1.2
-4 a0 34 G4 105 163 202 246 261 225 171 112 54 265 1.4
4-F 28 a1 g2 107 16.1 201 24 .4 250 223 1468 110 B2 263 15
55 28 258 g0 106 165 204 247 26,1 222 186 mne 50 265 1.3
G=7 28 250 a5 1Mk 175 21.1 255 268 2250 17.0 110 45 273 16
T2 2.2 a5 = 127 a7 220 205 278 235 178 1.7 LR 282 158
g9-0 4.2 46 a8 141 19459 230 275 285 251 a8 127 65 203 25
G-10 E4 EE 101 154 21.0 235 287 0.0 26.0 200 128 a2z 201 25
10-11 T0 To 114 165 218 247 204 08 268 21.0 153 95 N5 45
11=1%2 8.3 a0 123 174 225 2R3 ann 314 277 218 16.3 108 325 51
12-13 &1 Q.0 132 120 230 257 ana a8 282 223 1695 114 228 5D
12-14 a5 95 132 181 230 258 ana a8 280 223 171 116 2330 6.3
14-15 3 G4 132 178 225 B8 200 1.4 278 221 165 112 231 5B
15-16 Q.0 G4 130 175 2210 252 205 05 275 2158 165 107 326 |
16-17 a4 == ] 124 165 215 248 285 a0 268 213 158 95 321 42
17-18 7a 2.z 1.7 16.1 207 242 282 207 26.0 206 153 53 21.1 24
18-15 7.1 5 111 153 1959 234 274 285 254 200 148 a5 208 27
1920 6.4 T0 106 147 194 228 288 284 2450 195 144 a5 261 22
20—21 54 a5 1010 142 1258 223 264 280 245 151 125 75 SRS 2.0
2=z 5.4 &1 95 137 a5 220 261 277 24 2 a8 134 75 287 15
PR3 B0 BT S0 123 121 218 2550 273 238 125 125 70 285 15
a2 45 53 a5 125 177 213 285 270 235 182 126 g5 28.4 14
COutzide air temperature | Dutside air wet—bulb termperature | 817K termperature J JB7N temperature ‘
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4 Calculation execution and output

[Sample model system configuration (Complex building with a total floor area of
100,000 square meters))

Air—Cooled H/P Air-Cooled H/P Cooling Tower
216 RT/800 kW 216 RT/800 kw 360m3'hx 3

Air-Cooled H/P Air-Cooled H/P
216 RT/800 kKW 216 RT/800 kW g %

5, 5 e
' — Samole Buildine
v/ 7/ * Cooline Water o Total Area
Hotel 20,000 m2
%‘h"ed Wa& Office 50.000 m2
S0ORT N | @ NvTubo @ méa;ew H/P @ Commercial 30,000 m?
B 500 RT Chiller 259 RT/1132 kW 5
rﬂ & R .E! 500 RT 300RT Total 100.000m

| P m =
f | il o)
r
Chilled Water 1
Chilled Water H/E \ ©
Storage SO0 RT
5000 RTh
T 7T [ Chiled Water
v r -

47C

Hot Water

400 [rwanr |

| | (Hot Water Supply)
P
C 60T
A5 & S 3 ° e —
Boiler Boier

465 KW 465 kKW Q@ Water Supph



5. Countermeasures for improper settings

[View warning messages)
If the settings are incorrect or missing, a warning message will be displayed.
The warn function prevents you from doing the wrong simulation.

Case Study 1. Entered eguipment priority and forgot to set outlet temperature

Power genetation- Baoiler daytime2) I Power generation: Bailer daytime(3) } Power generation: Boiler nighttimel 1) ] Pawer eeneration- Boiler nighttime!2) ] Power generation® Boiler nigt
il HW for daytime l Gl HW for nighttime G heat storage ] H heat storage I LCW heat storage ] Recziving thermal brine and electricity I Supply thermal brine and electricity Pump operati

Determine the order of priority of operation for daytime.

Daytime(D Hour~— Hour 1 ‘ 2

| 3
CW unit priority  Heat storage take—out Tnw. TRI-M1 I T TR2-M1 [

Control temp. of CW outlet 7
HW unit priarity
Control tempiof HW outlet
LW unit priority !
Control temp. of LOW outlet

-~ Al Al

Case Study 2. If the same eqguipment is set to equipbment priority

Power eeneration: Boiler daytime( 1) ] Power eeneration: Boiler daytime(2) ] Power generation: Boiler daytime(3) ] Power generation: Boiler nighttimel 1} ] Pawer eeneration: Bailer nighttimel2) ] Fower eeneration: Bailer ni
Chiy= Hily for davtime ] G HY for nighttime G heat storage ] HW heat storage ] LCW heat storage ] Receiving thermal brine and electricity ] Supply thermal brine and electricity Pump operal
Determine the arder of priority of operation for davtime.
DaytimeD Har~- Hour 1 | a | g | 4 I | 5 |
G unit priority  Heat storage take—out Tree. TRI-M1 T, TR2-M1 HF =M1 Tnw. TRI-M1 A
Control temp. of CW outlet 7 7 7 7
L - = 5
H it priority DaytimeThe priority order for CW :[VR1_M1 overlaps
Control tempiof HW outlet !

LCW unit priarity
Contral temp. of LCW outlet

_ — —=

0K

DaytimeDCW © Please set Control temp. if you determine the order of priority of operation.
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Case 3. When there is an abnormality in the set temp. difference of the unit

Show warn for anomaly settings at the start of output calculation

o = | = |[=
Performance | Sapacity, Number of unit, attached OT | Pump | Sooling method | Graph of Characteristics of partial Ioad | Performance of the sttached GT | Syeter dinaram |
OW mods (M1) | GW staraze (M4) |
D o[ B | & Perfarmance data (Relstionship betwesn load factor, COW temp. and COP OP correct tion (CW mode)
. . COP co =d on the CWf outlet temp
Galoulztion menu by hour | Annual caloulation menu Load factor [ 0] | 30| | a0] | 50| | 70| [ 100] %5
I~ Al check is off I All check is off AueLst r ) COW temp.  GOP correspanding ta GOW temp. and load factar CePes = & e CERY s i
EAEER BE All check is off £ 16.11 26.18) 2583 2385 18.4] 11.08] o o »
correct rhitrary ratio
[” Elec. balance [ Jarwary ¥ Patternl - number of day(22 days) o 876 16.53) 1788 17 57| 501 10655 no setting
[” Bale of all solar generated pawer [” February [~ Pattern2 - number of day(8 days) G 453 1071 11.33 11,79 1117 202 B Detail sstup
[™ HP steam balance [~ March ¢ [ _2es| [ es3 [ sos [ meal | 87 [ 754
[ LP stearn balance [~ April ‘c 2.17 543 542 701 732 666
[” Fuel consumption [~ Way o [ 18 [ aea] [ ssal [ &ag =3 &1
[ Make—up water amount/waste water amaount [~ June
3% Hhen the GOW temp. is below zero °C. it is understood that data is not input
[v G balance [ July 5% Set up the GGW temp. order of lower to higher from the top column
[™ HW! balance v AugustPattern(1)
[ Warm water supply balance [ Septeny Design base temp. of GOW is ©
[” LCW balance [” Octobe
. . otup of COW termp. (0
[ Murrber ot unit in gperation [ hoverR . 3 . . . — Temp. of OOW chanees accardine with
P th b The design temperature difference of IWR1_M1  is incorrect. The calculation was interrupted ow o (e
ower consumption ecem| (@4
. s . | i [ o= the temp. data + G abous the lowsr limit temp. [ 12|

[” Details of power consurrption [” SMR adl .
[ Utility cost 7 WTR de W storass .

1 Indirect take—out ot GW [ 0|0 .

- For ettt ot rted e The desi gn temperature

difference of chilled water is 0

Case 4. \When the capacity and number of units are insufficient for the load

Mar. Pattern1 days 20: calculating

Without stopping the annual calculation, the unit set at e e et ||l
the end Of ‘the Dnoﬂ‘ty |S au‘tomat|oa"y S‘tarted and [ Make-up water amount/waste water amount Apr. Pattern? days 10: caloulating

¥ Ol balance May Patternl days 21: calculating

balance calculation continues. ™ Rl bafros May Patterrd days 10: calculating

Jun, Pattern1 days 21: calculating

[~ Warrn water supply balance Jun. Pattern? davs 9 calculatipg
™ LCW balance Jul. Patternl days 21 calculat!ng
. . . . . Ll Batteen® dus M1 caloulatio
The time zone when it starts automatically is described [ Paer consurption A Patter days 23 cabuistie -
[ Details of power consumption 17o'clock: the number offir-cooled heat pump<3? automatically increazed.
1 i N 180'clock: the number ofAir-cooled heat purp{3> automatically incressed.
as a warn on e I'Ig Si e [~ Utility cost T et T
. H HIR H [ Primary energy/Environmental load surrmary Sep. Pattern! days 18! calculating
After completing the annual calculation, it is possible to e e S Pattem? e 12 coleubtng

. . . . . Oct. Patternl davs 22 calculatin
modify such as adding unit according to this warn or [ Mainum veues tbl et Fatton e & copltie.

= T (- woaroa A~ blen Pattarnd dzue 910 ;alenilztine

changing the capability of the unit. 24




6. How to use Enepro21we

Familiarize yourself with Enepro21WE and think about various ways to prevent global warming.
M Analysis of existing thermoelectric facility

Create an annual load pattern based on one-year operation data

|

Analyze the performance of the equipment, enter the current performance, and enter the information
of the actual equipment operation pattern in the created annual load.

|

Simulate annual energy consumption

* The difference between the simulation result and the actual energy consumption can be
reproduced within an error range of 1 to 2%..

* Equipment performance and operation patterns accurately reflect the actual operation of
thermoelectric facility

* This case file that reproduces the current situation will be the base case for energy conservation
measures and system improvement studies.

@ Re examination of eauipment operation method

@ By comparing the result of the base case reproduced in (1) with the simulation result with various
settings changed, the following examination can be performed.
* s the equipment properly allocated to the load?
* Are equipment with different capacities operated in the proper seauence of operations?
* Is the operation considering the relationship between the cooling water temp. and the unit efficiency and the
relationship between the outlet temp. of the unit and the load factor?

25



@ Consideration of facility renewal

thermoelectric facility

The performance comparison of the equipment alone cannot
accurately reflect the operating conditions of the entire
thermoelectric facility, and the partial load characteristics,

Current status Comparison | gimylation results by
reproduction results exchanging with equioment
of existing < < scheduled to be renewed

. . cooling water temperature dependence of performance,
O tlma] e =l m.ent internal power, etc. cannot be evaluated correctly.
selection is possible Therefore, there is a big difference between the energy
consumption calculated by the equipment alone and the actual
consumption.

@ Verification after equipment renewal

Simulation of operation for Replace only the renewed
one year after equipment equipment with the old one
renewal @ Simulate operating for one year

You can quantitatively
calculate the difference in
energy consumption 26




B Examination of optimum operating and utilization for training of operators

You can consider the optimum operation of thermoelectric facility by following the steps below.
It can also be used to improve the skills of operators and to train them in operation.

1) Create the actual thermoelectric load for the week.
Since the thermoelectric load program can set 8 patterns of load per month, input the load
for 1 week in order from pattern 1 to pattern 7 on the set date.

2) Connect the thermoelectric load program created in 1) to the case file created in advance
iNn the base case.

3) Set the actual equipment operation pattern and operation parameters for each pattern
(setting date).

4) Perform a simulation for each pattern (set date) and compare the energy consumption on
the set date with the simulation results to confirm that they almost match.
If there is a large difference, check that there is no difference in the operation pattern and
parameter settings of the equioment, and correct it if hecessary.

5) ltis possible to find improvement measures for operation by changing the operation pattern and
parameters of the eqguipment for each pattern (setting date), performing a simulation, and

comparing and examining the actual operation results.
27



(. Enepro 21 License Achievements and Patents

@) Approved by the Ministry of Land, Infrastructure, Transport and Tourism

Enepro21” is recognized as accurate simulation software by “Guidelines for calculating primary
energy’ when planning new construction and large-scale renewal of thermoelectric facility.

@) License record

Enepro21 has been used by major Japanese companies such as major design companies, energy
companies, heat supply companies, equipment manufacturers, universities since 2008, and these
companies will greatly benefit from the design and analysis results by Enepro?1.

* Nihon Sekkei.INC. * Nikken Sekkei Ltd + Kanden Energy Solution Co., Inc.

* International Petroleum Development Co,, Ltd. * Tokyo Gas Co,, Ltd.

« Tokyo Gas Engineering Solutions Co,, Ltd, * Kyudenko + Toho Gas Co, Ltd.

+ Daigas energy Co, Ltd. * Tokyo Heat Supply Co, Ltd. -« Shinjuku Minami Energy Service )
* OSAKA GAS CO,LTD -+ Takenaka Co., Ltd.

» Mitsubishi Electric Co., Ltd(Advanced Technology R&D Center)

« Shibaura Institute of Technology ¢ Yokohama National University « Kogakuin University

@) Patent

Obtained domestic patent and US patent
Name “Simulation system for thermoelectric facility” US. patent 1 US 8,396,605 B2

@ Award history

« 22nd SME Excellent New Technology / New Product Award
Software department Received “Excellence Award” and “Environmental Contribution Special Award”

« 7th Air Conditioning and Sanitary Engineering Society Promotion Award “Technology Promotion Award”
28
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