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ENERGY DEVELOPMENT CORPORATION (EDC) IS PHILIPPINES' CALBIR
LARGEST VERTICALLY INTEGRATED GEOTHERMAL COMPANY (&)

1,169MW 150MW 132MW 6.8MW

GEOTHERMAL WIND HYDRO SOLAR
GLOBAL GEOTHERMAL ENERGY RECOGNIZED WORLD LEADER IN
INDUSTRY PIONEER WET STEAM FIELD TECHNOLOGY
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CABIR
RESERVOIR RESOURCE NATURALLY DECLINES! OVER TIME )
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Geothermal power plant RESERVOIR/DOWNHOLE PRESSURES AT -1000MRSL
(AS OF JUNE 2019)
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Note 1. Global benchmark on the decline of geothermal fields is 5%/year according to International Finance Corporation report; UL’s rate is slightly better at 4%/year
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CALIBIR

GEOTHERMAL POWER GENERATION IS AN END-TO-END PROCESS FROM U@>
GEOTHERMAL RESOURCE MANAGEMENT TO POWER OUTPUT DISPATCH e

Steam Processing
and Distribution

Multiple Power Plants J

Typical Turbine Characteristic Curve
of Geothermal PP Units

Turbine Characteristic Curve For MLPP Unit 2

Power Plant
“A”

Power Plant
(13 B”

Power Plant
“C”

(EONNEQT



LOADING THE UNITS BASED ON ITS EFFICIENCY RESULTED IN INCREASED OAL|BR
GENERATION WITH THE SAME AMOUNT OF STEAM Q@)

noon time Unit1 @ 9.8kscg interface pressure
Gross Load Net Load Net Load Steam Flow  Net Turbine Steam Rate
3 AM 7725 73.79 7379 153.86
3 PM 71.07 67 67.15 14238
60.07 6.3 56.3 124.49
8 M 50.96 47.36 107.18 2.2630912
/ AM Unit 1 Unit 2 Unit3
/18 AM
q kel
0 1 0 2 0 3 0 L
Y73 AM
AM i Z
M 3
NV
1 1 5

Gather data Make curve and Vary load: Optimum Loading
equation Trial and Error Validation

139.46
Gross Load

Tedious data Manual process
gathering ® Prone to error
through the PI May not be
data link accurate as only
Prone to error three (3)
parameters are
considered
Duration: 2hr Duration: 1hr

e Manual process: The result may not
trial and error be accurate if the

® Prone to error equation is used on
the next day or
month, as the
performance of the
unit may have

e Duration: 1hr changed already.

4 hrs total duration

HOWEVER, THE CURRENT PROCESS IS TEDIOUS, NOT REAL TIME, AND PRONE TO HUMAN ERROR.
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GATHER REQUIRED DATA AND INFORMATION

Required Parameters SeeqQ WORKBENCH

Unit parameters include:

Gross Load

Inlet Steam Flow
Turbine Pressure
Turbine Steam Flow
Cooling Tower Fans
Condenser Vacuum

Interface parameters include:

e \Wet Bulb Temperature
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EXPLORATORY DATA ANALYSIS IN

Unit 1 » Gross Load

Data Trend

Unit 1 » Inlet Steam Flow

T

1

!

Unit3» Average Gross Lozd per Pressure Group

Average per Pressure Group I

CALIBIR
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BUILD THE MODEL IN .
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Unit 3 » Gross Load, Unit 3 » Predicted Gross Load

3/31/2023 5:41:27 AM

77.801 MW
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Unit 1 » Gross Load, Unit 1 » Predicted Gross Load
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3/31/2023 1:59:19 AM
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FIND THE OPTIMAL LOADING

AR Unit 2 not available final 03312023- Hourly Update Las: Checkpont 633172023 (unsaved changes

6‘0 Find the optimal solution

Solved in 66544.00 milliseconds in @ iterations
Automate using

Estimated Load per Unit from 313.51365661621094 kg/s Interface Flow:

— o e g LI /- - - Unit 1 Suggested Load = 155.84318146358146 kg/s -> 77.91336059570311 M
- Unit 3 Suggested Load = 157.67047515262948 kg/s -> 73.55297194291704 M
And based on the gross load, Net Load will be:
- Unit 1 = 73.7556283933418 MW
- Unit 2 = 70.72818035285832 M
That will be 144.4838087462001 Md Net Load

Set up model and

constraints
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ENHANCED SOLUTION @

Data Sources .
< > SeeqQ DATA LAB

SeeqQ
WORKBENCH

Retrieve the Find Update

data and model g9 Retrain model optimal load suggested
‘ A' equation load hourly

in less than 2 minutes
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SEEQ RESULTS IN PI VISION

v;@ e n"e r g y CALEress What's New?

Malitbog Plant Loading Optimization

Projected increase of load using suggested load: Gross 1.54 wmw Net (.74 mw as of 3/24/2023 1:00-10 PM

Note: Model used was based on the ff conditions:  Unit 1: 9.3kscg and above Unit 3: 9. 5kscg and above 8 CT Fans: online

Current Loading
Unit 1 Unit 2 Unit 3

Total Gross Load
151.75 MW

Wet Bulb Temp
258

Pressure Flow

Gross Load Net Load

Mw 332 MW

Total 15334

Projected Net Load

Unit 1 Unit 2 Unit 3
o—
73.58 0.00 2515
Pressure Gross Load Net Load MW MW MW
) kscg ka/s MW 0 MW
Total Turbine Steam Flow o 80 o 80 o

316 kais Jol et Load
3.86 MW Total 1453
Pressure  Flow Groes lood T hiat oo Estimated Turbine Steam Flow
e 156.22 kgls 0 kgls 159.99 kg/s
Total 316
3/23/2023 1:00:10 PM O | 1d [

Suggested Gross Load

77.72 0.00 75.62
Mw MW MW

B 8 & 8 8 3 8§

-
o ©°
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User Manual Data Dictionary Service Desk Contact Us

Current Net Load vs Projected Net Load

Current
Projected
7332 7358 0.00 0.00 7054 255
Unit 1 Unit 2 Unit 3
Total Gross Load cument 151.75 projected 153.34
F154 = ~
152
150
148
146
e LT ST T T S T T T R S TR T
3/23/2023 1:00:10 PM 1d 3/24/2023 1:00:10 PM
Total Net Load current 14386 Projected 145.3
138
144
142
140
138
138 PR (i (i PR . PR
3/22/2023 1:00:10 PM 1d 3/24/2023 1:00:10 PM

Minimum increase of 1 MW hourly
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BUSINESS VALUE

Efficient Use of Resource
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Increased revenue
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Thank you
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