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Smart Grid Technologies
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Sustainable Technologies — Integration of Renewable

g E n e r g y This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily reflect the views or
5 policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or completeness of
ﬁ the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel free to
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Technologies will improve energy efficiency, SIEMENS
eco-friendliness and quality of life of cities
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Growth of power demand is driving investment SIEMENS
In transmission and distribution

Global power generation in TW

5.9 10.1
Engines
. e Geothermal, biomass
Solar
Wind

6.3 2.1 - Hydropower
- Nuclear

Coal
Main driver for
- the Energy
CCPP™ Management
market

SCPP*

Installed 2013 Deinstallations New installations Installed 2030
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Growing share of renewables and distributed

generation calls for end-to-end energy
management

SIEMENS
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Increasing level of renewable
and distributed generation

Grid stability challenges

Distributed

generation
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Siemens Energy Management lives up to future

challenges with the most comprehensive portfolio
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Distributed
generation

DSOs and
municipalities

Large power TSOs
generation

Software/lT

Grid control — big data analytics — grid application

Electrification solutions
High-voltage direct current (HVDC) transmission — grid access — FACTS — air-
insulated/gas-insulated substations — power systems solutions — microgrids / nanogrids

Products and systems
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Oil and gas Industries Infrastructures /
construction

Services and security

High-voltage switchgear and systems — power transformers — medium-voltage switchgear —

distribution transformers — low-voltage circuit breaker

1 Transmission system operators 2 Distribution system operators
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What problems are we trying to solve?

Integrating Renewables

Generation
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Customer Operations Load Shifting

My Energy Costs

Peak Demand
Dol (8) Energy $103.71
= Total $121.21
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Reduction of System
Losses

Generation
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Outage Prevention /
Restoration

Efficiency
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New challenges for grid management due to growing

need for integration of renewable generation

Increasing installation of
renewable energies

No clear direction of power
flow

Violation of voltage limits

Overload situations

Observability improvement
Volt-/VAR management

Capacity management

© Siemens AG 2014 All rights reserved.
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Spectrum Power Active Network Management
Active Network Management based on real time
State estimation

SIEMENS

1 Network state

B Measuring points - Processing of measurements,
status indications and network

B Controllable transformers
topology

Controllable generators,
storage units and loads
(with measurement as needed)

| Grid
~~~~~ Communication - Real time state estimation
using P, Q, I, V

2 Problem Detection

3 Decision making
- Generic on-line optimization,
Minimizing limit violations,

losses, operational cost;
conservation voltage reduction

..................................... " 4 T

; - Closed loop execution of
/ calculated set-point commands
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Active Network Management
Smart voltage control and conservation voltage

reduction
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Line length

SIEMENS

Generat
ors

Line
Sections

Consumers

B Consumers & distributed
generation no control
with transformer tap control
with storage control

B with VAR control (generators,

capacitor banks?
with load contro

B smart control — combination of

control devices _
B smart control — conservation voltage

reduction (CVR)
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Sample Customer Load by Hour in One Day

SIEMENS

Retail Customer

Energy (kWh)

Solar Generation Used Onsite

Extra Power Exported

Retail Customer

In the morning hours when the solar
system produces less electricity than
needed, the customer will pull
electricity from the grid.

© Siemens AG 2014 All rights reserved.
Page 11 2014-01-31

In the middle ay when the solar
system produces T nergy than is
needed onsite, the extra power is exported
to the grid and the meter runs backward,
building up a credit with the utility.
Typically only ~1/3 of a system’s power
supply is exported to the grid.

16 17 18 19 20 21 22 23

Evening

In the evening and night hours, the
customer will again pull electricity
from the grid. Credits from the exports
go toward “netting out™ usage on a
month-to-month or annual true-up.
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SIEMENS
NEM vs FIT

» FiT
the value of electricity produced by the consumer's DER system is more known and more precise
the revenue stream is predictable and does not vary in response to consumer’s energy usage
prosumers will make their DER system as large as possible, maximizing efficient use of space and
leveraging fixed costs such as inverters
FiT payments are independent of changes in utility rates
regulators/legislators are reluctant to change FiT amounts and do so infrequently
the consumer gets the same financial savings from energy efficiency as other consumers

»NEM
utilities are not locked into long-term, potentially uneconomic contracts
regulators are not prevented from providing rate relief to correct tariff issues (e.g., modify fixed
charges, pay for excess energy received from the prosumer at the then-current utility avoided cost)
a single, existing meter is sufficient for billing
for monthly-balancing NEM, no changes to the billing system are needed
electricity rates are based on ulility costs reviewed and approved by regulators, not legislative fiat

»In the end, the numbers are what matter most in driving adoption of DER
investment costs for the prosumer
price of utility-provided electricity, which determines the prosumer’s avoided energy purchase costs

@ Siemens AG 2015 All rights reserved.
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While the Smart Grid concept is accepted, some
questions will still remain......

Where to start ?
Which strategies?
Where to invest ?
Which are the right steps ?

Which technologies ?
How to measure success?

Where do | want to go?
(strategy)

What does make sense?
(qualitative design)

*Which objectives do |
want to achieve?

*What is the perceived
value of the initiatives?
=“What is the required effort
to implement initiatives
and technologies?

=Which scenarios end up
with a positive business
case?

*What budget should |

plan for the coming years?

=Which levels of process
sophistication do | aspire?

© Siemens AG 2015 All rights reserved.
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Manage StakhoIRS 0o
Manage Cyber sscurity and data privacy
Manags ITOT

230 s s S sumption taritts
Manags fesd-in tarifts

Manage customer prsssntment

Manage Reguiatory Reporting Manage customer changes

How do | realize it?
(quantitative planning)

Manage opsrational customer
unication

Manags energy sfficiency programmss

Manags technical lossea Manags non-tschnical lossss

Manage power quailty Manage sisctric venicls scheme

*Do the numbers make
sense?

Manags safety | Manage grid information

=Which steps do | have to
take in which timeframe?
=Which skills do | need?

*How can | integrate
existing programs?

Manags unpianned outages | Manage KPi forscasting

/

| Manage grid assst stratsgise

Manage planned outages
Manage nstwork congestion Mansge maintsnance

Manage 8sif opsratsd microgrids Manage Gesign and planning

Manage embeddsd microgrids y” Manags work exscution

Manage vehicis-to-grid connections Manags grid value
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siemens.com/energy-management



SIEMENS

Thank You!

Anand Menon
CTO & Head of Engineering

Energy Management Division
ASEAN region

Siemens Malaysia Sdn. Bhd.

Phone: +60 17 6938269

E-mail:
anand.menon@siemens.com




