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Historic Changes/Challenges for Electric Utilities
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Indonesia Power Sector Landscape

RUPTL 2025-2034 Roadmap

+69.5 GW ~48,000 km ~108,000 MVA

New Generation New Transmission New Substation
Capacity Lines Capacity
76% from Super Grid Smart Grid

Renewable Energy Interconnection Ready

Strategic Context with PLN Enjiniring

@ PLN Digital Transformation & Smart Grid roadmap

@ Massive infrastructure investment requires digital acceleration
® Net Zero Emission target: 2060
O

PLN Enjiniring as core think-tank engineering team of PLN Group
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The Shift to Digital Transformation Infrastructure
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"From fragmented processes to an integrated digital ecosystem"
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BENTLEY Planning, Design, Construction and Operation Tools
for ELECTRIC UTILITIES INDUSTRIES

Transmission
System

PLS (Power Line Systems)
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TransmiSSiOn Design Power Line Systems (PLS) develops, sells and supports
software for the design of overhead electric power

transmission, distribution, and communication lines and
their structures.

PLS-CADD PLS-POLE TOWER CAISSON PLS-GRID

r Design

Line Design & Sag-Tension
+
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Power Line Systems (PLS)

Integrated Complete 3D BIM Model of Overhead Engineering Standards and Codes based Material management & Construction
Transmission, Distribution with Drafting and GIS « ASCE, IEEE, CIGRE, etc. Documentation
information « NESC, GO95, CSA, CENELEC, IEC

© 2026 Bentley Systems, Incorporated. All rights reserved. 9



Power Line Systems (PLS)

Right ol Way

Wites displaced =
from Wind
Required clearance
line to vegetation

Vegetation grow in
violation

Vegetation Analysis, Thermal Rating Analysis
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Lightning Protection Analysis, Electromagnetic Field (EMF)
Calculation
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Digital Engineering for Substation Design

Electrical design

Physical design

Electrical
Schematic Design

3D Substation
Design

Construction Protection: design of safeguards to protect
Deliverables equipment against overloads and damage
Control: design of switches and breakers to
direct and optimize the flow of electricity 3D Layout of equipment and connections

© 2026 Bentley Systems, Incorporated. All rights reserved.
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Intelligent 3D BIM Substation Modeling
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Substation Model Error Design Checking
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Substation designed powered by Al (Early Access)

—

°

() Substation+ | @ Build 13 test-1762528984365-Mike-Antonishen

& 2 lo|l7|0))%R @ e

)N

Catalog Brow... b

Q

m “ All Catalogs
v SampleCat 2

Auxiliary Equipmen

Cable Supports

S

Clamp

Conductor

0B %

S

vV OV VvV VvV

Connector

Electrical Building

Equipment Foundat |
Grounding Equipme¢
Lightning Protectiol
Miscellaneous

Overhead Structure

vV OV WV VWV

Raceway

CO——

Equipment Br...

b

Name Y/ /|

3D_TR_PWR_230KVP_38K A
VS_3PH_250MVA

TRANSF_PWR_115- 7
12KV_45MVA_3PH
TRANSF_PWR_67-

12KV_20MVA_3PH

TRANSF_PWR_69-

12KV_7MVA_3PH

3

K oo
S @) Messages k Identify element

© 2026 Bentley Systems, Incorporated. All rights reserved.

i

() SnapMode AccuSnap @@

AccuDraw
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F Property Editor
® Show Plan Details + B
e ;
(T):n‘::;“"g -30°C to -40°C t¢
Range +40°C +40°C
Altitude 3,300 ft 1,783 ft
. Applicable IEEE IEEE

Standards C37.04/06/09 C37.04/

“l :

« The continuous current rating of the
breaker (2,000 A) is less than the
required 3,000 A, which is a conflict.
Interrupting time is not specified for the
breaker, so compliance cannot be
verified.

The altitude of the breaker (3,300 ft)
exceeds the design criteria reference
(1,783 ft). Per IEEE, derating may be
required above 1,000 m (3,281 ft).

Other properties (creepage, seismic, close
latch current, etc.) are not specified in the
design criteria document and should be
confirmed with the manufacturer.

Conclusion:

The main conflict is the continuous current 4
rating (2,000 A vs. required 3,000 A).
Interrupting time and altitude derating

should also be reviewed.

For details, see: Data Center Substation
Design Criteria.pdf, page 8, Data Center
Substation Design Criteria.pdf, page 9.

Would you like to review or update the
breaker's continuous current rating?

Type your message here...

Scope: Top assembly
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Connected Subsurface Modeling To Computational Analysis

OpenGround
Collector

PLAXIS

—

2D/3D geotechnical
engineering and rock
mechanics, including
wind turbine monopiles

Geotechnical 3D geological

Geotechnical
data management modeling

data capture

OpenGround® OpenGround® % Ieap frog'*

PLAXIS®

Qe

© 2026 Bentley Systems, Incorporated. All rights reserved.
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Connected Subsurface Modeling To Computational Analysis

GROUND
INVESTIGATION

Consistent and
dynamic log
reporting, quick
section creation and
more

Make data accessible
to stakeholders via the
cloud

&
'4 OpenGround

Centralized data
management

Onsite digital
data capture

© 2026 Bentley Systems, Incorporated. All rights reserved.

GEOLOGICAL
MODELLING

Identify risks

Dynamically Interpret ground
update conditions

Integrate
additional
site data

Access information
from OpenGround

& leapfrog | works

GEOTECHNICAL
ANALYSIS

Incorporate
engineering design
geometry

Analyse
groundwater flow,
stability, deformations

Access

Parameter
determination

Create
geometry from
geological
model

Central library

(@ GeoStudio




Soil Data Capture & Management

Excel / Power Bl
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Connected workflow OpenGround > Leapfrog > PLAXIS

Leapfrog Works L, Projects € Wolfpass Operation Scene Files Scene View f Vincent Keizer

Project Tree fi' A 7 ‘,5—7 ,: zf
Topography
GIS Data, Maps and Photos
Borehole Data
Designs
Points
Polylines
Geophysical Data
Structural Modelling
Meshes
01 Topo
Faults
Pit development
Clipped
Raw
a Surface cut back 1 - 3046.5
‘a Surface Pit Phase 1 - 3046.5
‘a Surface Pit Phase 2 - 3031.5
' Surface Pit Phase 3 - 3016.5

Wolfpass Ultimate Pit and topo
Geological Models

i@ Excavation

i# CM

Numeric Models
Combined Models

Flow Models

Block Models
Saved Scenes, Movies and Markers
Sections, Plans and Contours
s CS
B, CS Layout

v MODELS

S {7 GM | « 445046 j '
\ SURFACES : o ‘ 494168 02, ¢ ' ilzti:;gue“:;; G

> (g Surface cut back 1-3046.5 5 7 : ey A ( 125,00 250,00 375,00 500,00
> (@ Surface Pit Phase 1-3046.5 *

) ) 262 . 445088
> &g Surface Pit Phase 2 - 3031. =
Z Surface cut back 1-3046.5 &, Flat colour Surface cut back 1 - 3046.5
> (i Surface Pit Phase 3-3016.5 = ¢ °

Colourings e Surface Pit Phase 1- 3046 X &, Flatcolour > ‘ From Scene
Colour Gradients s Surface Pit Phase 2-3031.5 &, Flat colour | > Display filter Erom Scene

Shared Colourmans Qurfarn Dit Dhacn 2 2014 v Elat cnlaue - [
<No Coordinate System> |/ 3 346.38 <No Code> Full Acceleration 100+ FPS Z-Scale 1.0
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Connected workflow OpenGround > Leapfrog > PLAXIS

=

Central server: Central Server - geotech

Praject:

Branch

Publish event:

Import designs and geological models simultaneously from Leapfrog cross sections

© 2026 Bentley Systems, Incorporated. All rights reserved. 19



Connected workflow OpenGround > Leapfrog > PLAXIS

Selection explorer
[ @i

jitodls) e e

| - Attributes library
#) Stratigraphy
@), Geometry

7§ = Coordinates (9.600 5.500) m
Command line

Session Model history

Rulers || Origin | Crosshair | Snap to object || Snap to grid || Grid

eee2> _setproperties "Title" "" "Company" ° Y SYS s Inc" "Comments"” "" "Unitrforce"

@ee3> _initializerectangular SoilContour @ @

"RN" "UnitLength" "m" "UnitTime" "day" "UnitTemperature" "K" "UnitEnergy" "kRI" "UnitPower" "kW" "WaterWeight" 9.81 "

O
eee4> _gotostructures

<

Command
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Renewables Power Generation

Transmission

Onshore
Substation

Substation

© 2026 Bentley Systems, Incorporated. All rights reserved.

Offshore
Wind Farm
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Offshore Platform Designs

Floating 60m+

© 2026 Bentley Systems, Incorporated. All rights reserve. —
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Transmission Digital Twin Spatial View
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Transmission Digital Twin Portal

B Infrastructure Cloud XTERNAL [l | Q_ Search any datatype in this project or asset

Digital Twin

Project View

DT
@ Digital Twin
Work Geolocation

B

Documents

Weather widget needs location to show accurate weather details.
Please contact your administrator to update |ocation settings.

!
=

My recent activity Create

Design Document Review

Design Issue

Deliverables

iModels

Design Task

© =)

There are no recent items There is no work assigned to you

iModels Summary

0 0 0 0 0

All open items Open Clash Open Design Issue Open Design Task Open Reviews

73

Administration
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Digital Transformation of Electric Utilities Infrastructure
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"From fragmented processes to an integrated digital ecosystem"
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User Success
Stories
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Elia - Belgium

Transition to a centralized digital platform == —:"‘i
and smart digital workflows __J

Resource hours

30,000/yr L)

Costs

€150,000

Digital workflow enabled by:
iTwin Capture, OpenUtilities, Power Line EELA
Systems, Bentley Infrastructure Cloud e




Exo, Inc.

Ohio Falls River Crossing
Towers

In collaboration with Louisville Gas
& Electric and Kentucky Utilities

Permitting delays

10 years

Costs

$80M

Virtual assessment safely &
accurately enabled by

PLS-CADD & iTwin Capture




Netherlands Enterprise Agency — Offshore Wind North Sea

The Hollandse Kust Wind Farm covers
356 square kilometers and is divided into
four sites, each of which can
accommodate 350 megawatts.

The location of this project is Hollandse
Kust Zuid.

This site is 18 kilometers off the coast, in
the area between The Hague and
Zandvoort.

Courtesy of Rijksdienst voor Ondernemend Nederland 31
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Netherlands Enterprise Agency - Offshore Wind North Sea

Seismic Model

- Historical wells in LAS format

- Seismic horizons from SBP, Sparker and UHR

- Sparse 2D raw interpretation points — from >500 seismic sections

- 2D surfaces interpolated and converted to a solid model in 2
steps

© 2026 Bentley Systems, Incorporated. All rights reserved.

Soil Behaviour Type (SBT) Model

Boreholes imported in AGS format

Friction ratio and normalised CPT resistance used to calculate SBT
index

Using the normalized equation by Robertson.

Categorised soil types seen in boreholes on the above image - then
created a ground model

KV



Bentley

Advancing Infrastructure
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