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Gridless Global at a Glance

One Command Center.
Owner-Side Project Advisory.

®m Strategic Coordination: Bringing energy, infrastructure, and facility projects under
one owner-side process.

®m Project Clarity: One organized record of providers, budgets, milestones, and
documentation.

m Professional Guardrails: Coordinating with licensed specialists for all regulated
trade work.
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Solar Power Plant
Harnessing the sun

Advanced energy

management for
sustainable communities.

Thermal Energy

Commercial

olar, analysis,
efficiency and carbon credits.

cuck wene ror services > J IS

Energy Storage

Hydro Power Plant
Efficient energy from
natural water flow.

Smart Microgrid
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ANALYZE SOURCE MANAGE & OPTIMIZE &
& ALIGN & PLAN EXECUTE OPERATE
Gather Select Oversee multi- Analyze lifecycle
requirements, specialized trade performance,
define objectives, providers, coordination, optimize
and analyze structure budgets, manage regulated efficiency, and
existing and build specialists, and maintain long-
infrastructure. comprehensive monitor term asset
project timelines. milestones. value.



From Project Coordination to SDG Impact

SDG7

Affordable & Clean
Energy

Hybrid microgrids and
high-efficiency thermal
systems ensuring 24/7 access
atlower costs forremote
populations.

Innovation:

Decentralized storage & smart
metering

GRIDLESS GLOBAL

SDG9

Industry & Infrastructure

Powering SMEs and local
processing units through
micro-industrial parks built

around resilient energy hubs.

Innovation:

Productive-use appliance
integration

Gender Equality

Empowering women
entrepreneurs by reducing
energy poverty and providing
digital vocational training via
solar hubs.

Innovation:

Community-led governance
models

]

SDG 13

Climate Action

Reducing carbon footprints
throughrenewable
integration while maintaining
gridresilience against
extreme weather.

Innovation:

Al-driven load forecasting
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Why Energy is Diplomatic Infrastructure

Ol 02 03

SOVEREIGNTY INCLUSION RESILIENCE

Domestic energy generationis the Energy accessis the prerequisite Sustainable development acts as
bedrock of national independence. for SDG 9. Without reliable power, proactive diplomacy. Building
Reliance on external supply chains industrial development remains resilient energy systems mitigates
creates geopolitical vulnerabilities exclusive, leaving marginalized globalrisk and reduces

that transcend power. communities behind. resource-based conflicts.

GRIDLESS GLOBAL



Energy as Strategic Infrastructure

LOCAL
ACCESS

REGIONAL
STABILITY

NATIONAL
RESILIENCE

GRIDLESS GLOBAL

(

Renewable Microgrids Smart Metering
Distributed solarand storage Al-driven load forecasting and
providing 24/7 reliability for remote decentralized governance models for
communities and SMEs. u long-term stability.

N |
Hybrid Energy Hubs . Strategic Storage
Thermal plants providing essential Containerized battery systems
baseload inertia and frequency stabilizing regional nodes and
regulation during transition. u industrial parks.
v

National Power Security . . .
Interconnected, domestic energy ecosystems that eliminate single-point

failures and external leverage.



Microgrids turn access into productivity

"Decentralizationis notjust a technical
choice; itis a diplomatic strategy for
community empowerment."”

DHARNAI CASE STUDY

India's first fully solar-powered village, providing 24/7
electricity to 450 homes and 50 commercial shops.

Local governance models ensure long-term maintenance

and social buy-in, which are crucial for climate adaptation.

GRIDLESS GLOBAL
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Decentralized Access

Removing an unstable national grids forremote
feqions.

Economic Multiplier

Enablingirrigation, cold storage, and local
lagro-processing.

Resilience & Security

Building community ownership and climate-resilient

lenergy nodes.
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Empowering local energy autonomy.

MICROGRID / LOCAL ENERGY CELL

E22 L =

RENEWABLES EMS STORAGE

LOCAL GENERATION REAL-TIME CONTROL FLEXIBLE CAPACITY

STATUS / 01
Decentralized supply

Use local renewable resources
where energy is consumed.

STATUS / 03

Lower-carbon
operation

Prioritize cleaner available power
across local sources and storage.

SYSTEM VIEW: LOCAL GENERATION « ENERGY MANAGEMENT « RESILIENT LOADS

STATUS / 02
Reliability
Coordinate assets locally to

support continuity during
disruption.

STATUS / 04

Flexible deployment

Apply the same control model in
urban districts and remote sites.



Connect physical assets to a digital control layer.

AC/DC
Converter

Residential load

MICROGRID SYSTEM MAP / ASSETS + INTELLIGENCE + CONNECTION

THE GRID BECOMES A COORDINATED LOCAL ENERGY NETWORK

01

02

03

04

Distributed assets

Solar, wind, storage, EVs, and controllable loads.

Grid edge

Power electronics and local measurement at the point of action.

EMS intelligence

Real-time optimization and dispatch decisions.

Network connection

Coordinated exchange with the wider utility system.



Every battery, building, and EV
can become a grid resource.

A microgrid turns distributed hardware into controllable flexibility. The
operating objective is simple: match local generation, storage, and
demand in real time.

g = B =

SOLAR STORAGE BUILDINGS A%

LOCAL SUPPLY FLEXIBLE CAPACITY RESPONSIVE DEMAND MOBILE ENERGY

STORE SURPLUS

Charge flexible assets when local

ASSETS « EMS ORCHESTRATION «» RESILIENT LOADS
renewable output is abundant.

OPERATING MODE: BALANCE LOCAL GENERATION, STORAGE, AND DEMAND

SUPPORT PEAKS

Shift demand or discharge
approved capacity when the
system is constrained.



An Energy Management System continuously turns asset data into operational
decisions—balancing local supply, storage state, load priorities, and external grid

conditions.

O

01 / OBSERVE

Sense

Measure power, load,

prices, weather, and
asset state.

SENSE — PREDICT - OPTIMIZE - DISPATCH

ad

02 / ANTICIPATE
Predict
Forecast demand,

generation, and
constraint windows.

03 / DECIDE
Optimize

Choose the best
operating plan against
defined priorities.

¥

04 / ACT
Dispatch

Control storage, flexible

EMS CONTROL ROOM / ONLINE OPTIMIZATION

loads, and grid exchange.

ROLE-BASED PRIORITIES

Operator

Maintain safety, reliability, and operational visibility.

Owner

Balance asset performance, operating cost, and project value.

Community

Protect critical services and retain local energy capability.

FOR LOCAL ENERGY SYSTEMS


https://3d.energyencyclopedia.com/solar/photovoltaic

Optimize components for cost-effective microgrid design.

Sizing is a design conversation between capital cost, operating value, and

resilient service. Configure the asset portfolio before locking in the build.

SOLAR ARRAY 3
BATTERY STORAGE E———————————

INVERTER RATING E—————
CRITICAL LOADS s |

MICROGRID CONFIGURATION / SIZE ASSETS AGAINST

TECHNO-ECONOMIC BALANCE

CAPACITY

DURATION

CAPITAL OPERATIONS RESILIENCE
Equipment, installation, and ~ Energy savings, dispatch, and Critical-load service and
TR interconnection lifecycle performance disruption response

COVERAGE

DESIGN QUESTION: WHAT COMBINATION DELIVERS THE MOST VALUE?

OPERATING OBJECTIVES



Design for a four-part value proposition.

The objective is reliable, affordable, cleaner energy managed close to the loads and communities it serves.

OUTCOME / 01
Resilience

Local generation, storage, and
control improve continuity during
disturbance.

d

OUTCOME / 02

Affordability

Optimization reduces avoidable
operating cost and improves asset
utilization.

A

OUTCOME / 03

Decarbonization

Clean generation and flexible
demand displace higher-emission
energy use.

°

OUTCOME / 04

Autonomy

Local energy capability gives sites
more control over service and
response.

VALUE VIEW: RESILIENCE

+ AFFORDABILITY + DECARBONIZATION + AUTONOMY




Build the system—
not isolated projects. B

THE HOUSE OF 2040

The smart-microgrid transition is a new operating model for resilient local
infrastructure: clean power, flexible capacity, digital coordination, and
intentional design.

01 / INTEGRATE 02 / ENABLE

Plan generation, storage, loads, and control as one system. Invest in EMS interoperability, visibility, and flexible assets.

03 / PROTECT 04 / LOCALIZE

Treat cybersecurity, safety, and lifecycle management as Build energy capability that serves priority loads close to

core I’equirements. home. CONNECTED LOCAL ENERGY ECOSYSTEM

LOCAL GENERATION - FLEXIBLE STORAGE - INTELLIGENT CONTROL



A Microgrid Coordinates Local Energy

Generation, storage, loads, protection, and controls act as one managed
system.

e A microgrid combines local energy resources

and electrical loads within a defined oo SR

boundary.
e |t can operate with the utility grid and, when
designed for it, disconnect to serve local

loads independently. 5
e Controls coordinate power flow, equipment o " s —
status, and electrical quality. g = =
(] BESS
Think of it as a small, managed power system that ey
coordinates its local resources. el e 7:5
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Read the Diagram from Sources to Loads —e

Start with the four zones, then follow each luminous path toward the shared PCC.

01
Solar Plant

PV array, DC conversion, inverter,
filter, and transformer.

03
Grid

Utility feeder, breaker, protection

02
BESS

Battery, bidirectional converter,
controls, and SOC measurement.

devices, and upstream network. =

PCC

the grid-connection
gateway

/

Loads

The equipment and facilities that
consume supplied electricity.
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Solar PV Turns Sunlight into Usable AC Power ——8

The Solar Plant block regulates PV output before interfacing it with the medium-voltage network.

DC DOMAIN — generated and conditioned

% 4

Boost converter =

Filter Transformer

smooths waveform
PV array regulates DC voltage Inverter quality matches network voltage
sunlight - DC DC » AC
\ -
TR
X

Key conversion: PV panels supply DC, but the
distribution system uses AC.

Connection role: Filtering and transformation prepare
power for the shared bus.




The Battery Adds Flexibility

A BESS can absorb electricity now and return it later when the microgrid needs support.

p
J/ Charging

When available generation
exceeds the immediate need, the
battery can absorb power.

The system stores energy for a
later time rather than relying only
\_ on real-time consumption.

/

SOC (%)

)

BESS

Battery + bidirectional
converter + controls

p

/N Discharging

When demand is high or solar
output is limited, the battery can
deliver power.

This supports loads, smooths
changes, and can reduce grid
reliance at that moment.

>
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The PCC Is the Microgrid's Gateway E—

The point of common coupling is where the local electrical system meets the wider utility grid.

J\I’ Measure V & f

voltage and frequency

~< PCC Open / close
q . e @ breaker
@ Local microgrid e

. connect or separate
Point of common
coupling -, N

Protect equipment
@ detect and isolate faults

The PCC enables safe coordination with
the utility.




Grid-Connected Mode Shares Power with the Utility

The reference display is operating in its normal grid-connected state.

() MICROGRID STATE: GRID-CONNECTED

o Local resources e | % Utility grid -
‘¢% PV generation + BESS gateway shared voltage/frequency
dispatch reference -

. Import power

Export power
N port p
Local output is below the site's instantaneous Available local output exceeds the site's
demand. instantaneous demand.




Island Mode Protects Priority Loads ——

When designed for it, a microgrid can intentionally operate independently of the utility network.

[ [ ] ISLAND MODE: PCC CONNECTION OPEN !

B = .
I >
0 Detect event a Open PCC . Support priority loads
Recognize a grid outage Separate the local system PV and BESS supply the planned local
or the command to from the utility network. y load set.
separate. - i
. ‘"',:‘ J“f -hrr’ “‘b- -
» = 2 % Wﬂm W‘E) - “\
ol e ~
Eoniohprignities Balance P Maintain V & f Manage loads
supply = local electrical reference serve the planned critical load set

demand
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Controls Turn Measurements into Actions =——=C

PV and BESS controllers compare measured conditions with references, then command power-electronic switches.

MEASURED INPUTS

AC voltage / current DC-bus voltage SOC PCC voltage / Breaker status | & ‘ Load demand
frequency

.

\
POWER REFERENCES
PV + BESS
P (kW) and Q (kvar) () CONTROLLERS
targets ) compare measurements to targets
= 3
Converter switching Voltage support Breaker coordination r « A ‘ s ,»”3
PV and BESS power flow reactive-power response mode and protection actions 2 = -7
v wTs 4 -’ o 1 .
w2 R £
: ° a
® - 4 ( B ®
» — i
® 08



The Meters Reveal System Health

Use the model readouts to understand available energy, power flow, and electrical quality.

Indicator

Read it as

Why it matters

Solar irradiance

Available sunlight for PV generation.

Higher irradiance generally means more PV
energy is available.

SOC (%) State of charge: remaining stored battery energy. Shows how much battery support may remain.
P (KW) Real power delivered or absorbed. Shows the direction ‘?IESv_Size of active energy
Q (kvar) Reactive-power exchange. Helps explain voltage-support behavior.

PCCV &f Voltage and frequency at the grid gateway. Confirms the connection’s electrical condition.

Negative sequence (%)

A measure related to phase imbalance.

Flags unequal three-phase conditions that may
need attention.

Read several meters together: available solar + battery energy + load demand + PCC condition.
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Key Learning Takeaways

The PV plant, BESS, PCC, protection, and controllers each have a distinct role—but operate together.

.....

LY ' 4 p—
-O- .
1. Capture 2. Shift - 3. Coordinate
P
PV converts available sunlight BESS shifts energy across time |L/’<~ PCC, protection, and controls
into electrical energy. by charging and discharging. L!‘IE = manage safe grid interaction. TS

J /."-s“- - =

b
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A Pragmatic Just Transition

. L]
GLOBAL ENERGY ACCESS GAP 685 Million
Population without electricity access (millions) Living without electricity in 2022
1,200 The numberincreased for the first time in over a decade as population growth
outpaced connections.
1,000
O,
80%
800
Sub-Saharan Africa Concentration
570 million peoplein the region lack access, accounting for 83% of the
600 global deficit.
400
. .
2.1Billion
200 Lack clean cooking access
Contributing to 3.2 million premature deaths annually from household air
pollution.
[0]
2010 2015 2019 2020 2021 2022
GRIDLESS GLOBAL & Source: World Bank & IEA Tracking SDG 7 (2024 Edition)



Diplomacy turns projects into progress

Governments

Policy frameworks, land rights, and national security
integration forlong-term project viability.

Local Communities

Community-led governance, maintenance training,
and local ownership of productive-use assets.

GRIDLESS GLOBAL

STRATEGIC
PARTNERSHIPS

Bridging the gap between intent
andinfrastructure through
owner-side coordination.

International Bodies

SDG alignment, technical standards, and diplomatic
mediation for global energy initiatives.

Private Sector

Capitalinvestment, technical innovation, and
operational efficiency driving scalable solutions.

(]
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A Global Action Agenda

O] POLICY HARMONIZATION

Standardize microgrid regulations across regions to
attract cross-borderinvestment and technical
innovation.

03 SKILLS &LEADERSHIP

Investinvocational training specifically forwomenin
renewable operations, smart metering, and grid
management.

GRIDLESS GLOBAL

02

04

INCLUSIVE FINANCING

Deploy blended finance models to de-risk energy
infrastructure projects in marginalized and high-risk
regions.

STRATEGIC RESILIENCE

Retrofit existing thermal assets with HELE technology
to support grid stability as renewable penetration
increases.
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Less demand. More comfort.
Smarter energy.

The energy-efficient house works when its parts work together.

S L U4
© o
L}
LOWER STEADY CLEANER SUPPLY
LOADS COMFORT




UPGRADE ROADMAP

The upgrade order is the design strategy

Assess first. Lower demand next. Then choose equipment and on-site generation.

Serve the reduced,
flexible load with
on-site generation.

Assess

SYSTEM VALUE INCREASES AS THE HOUSE BECOMES MORE EFFICIENT AND FLEXIBLE
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Decentralized energy management for resilient netw‘orks

Local generation. Flexible storage. Intelligent control. e

-2 A connected operating model for reliable energy.
Inspiring, educating & empowering
young girls to lead the energy transiti
Conferences ® Competitions ® Career Mentorship e Car 5 } ‘B
.
N 4 =0y
~/Z“ BE THE SPARK ]
// \_Join us as a mentor, speaker \”"ﬂ i
\ or industry partner.
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