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Pqromeler Vqlue Unit

Number of Smort Meters Units
Annuol MeterSovi 150 kwh

Totql Annuol Soved 5 MWh
Grid Emission Foctor 0.82 tCO2e wh

Annuol CO2 Avoided 00 tCO2e
Period IO Yeors
Avoided (Corbon

Credits
Totol CO2

tCO2e
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GRID EMISSION FACTOR SOURCE NOTE

For Corbon lmpoct Colculotion - Smort Meter Deployment

Shete Advonce Technologies Privote Limited (SATPL)

1. Purpose of Grid Emission Foctor

The Grid Emission Foctor (GEF) represents the omount of corbon dioxide (COz) emitted per unit of
electricity generoted ond supplied by the notionol grid.
It is used to estimote greenhouse gos (GHG) emissions ovoided through energy
enobled by smort metering technologies deployed by SATPL.

Smort meters contribute to emission reduction by:

improvements

' Reducing tronsmission & distribution losses
. lmproving energy efficiency through demond monogement

' Enobling smort grid integrotion
. Focilitoting renewoble energy integrotion

The ovoided electricity losses tronslote into ovoided corbon emissions, which ore
notionol grid emission foctor.

uontified using the

2. Primory Doto Source (lndio)

The Grid Emission Foctor used for the SATPL corbon colculotions is derived from
Authority (CEA), Government of lndio.

Officiol Source

Centrol Electricity Authority (CEA)

Ministry of Power - Government of Indio

Publicotion:

CO2 Boseline Dotobose for the lndion Power Sector

Lofest Avoiloble Version:

Version l9 (or lotest opplicoble version)

Centrol Electricity

3. Grid Emission Foctor Volue

Bosed on the lotest CEA publicotion:

Combined Morgin Grid Emission Foctor (lndio)

Approximote Volue:
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0.708 rcoz / Mwh
or

O.7OA ks CO2 / kWh
This foctor represents the overoge corbon intensity of electricity supplied by the lndion grid.

4.Why Combined Morgin is Used

For corbon occounting under internotionol methodologies (including CDM, Verro, Gold Stondord), the
Combined Morgin (CM) opprooch is recommended.
Combined Morgin includes:

'Operoting Morgin (OM)

Existing power plonts currently supplying electricity..
. Build Morgin (BM)

New power plonts expected to enter the grid.
Combined Morgin therefore reflects long-term morginol emission impoct.

5. Alignment With lnternotionol Corbon Methodologies

The selected grid emission fqctor oligns with methodologies used under:

' UNFCCC Cleon Development Mechonism (CDM)
. Verro Verified Corbon Stondord (VCS)

'Gold Stondord Corbon Methodology

'EU Green Bond impoct reporting fromeworks

This ensures compotibility with:

' Corbon credit methodologies

'Green bond impoct reporting
. ESG investor disclosures

-,

6. Applicotion to SATPL Smort Meter lmpoct

The emission foctor is opplied to estimote emissions ovoided due to:

' Reduction in electricity losses
. lmproved demond-side monogement

' Reduced peok demond generotion
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' Efficiency improvements through digitol metering

Generol Formulo:

Avoided Emissions = Electricity soved x Grid Emission Foctor
Where:

Electricify Soved (MWh)
x
Grid Emission Focror (rCOz/MWh)

= Totol Emissions Avoided (tCOz)

7. Exomple Applicotion (lllustrotive)

lf smort meters enoble:
Electricity sovings = 100,000 MWh per yeqr
Using grid emission foctor:

OJO9 tCO2/MWh

Avoided emissions:
,I00,000 x 0.208 = 20,800 rCOz per yeor

8. Alternotive lnternotionol Sources (lf Required)

For internotionol reporting or SPO verificotion, the following dotoboses moy olso be referenced:

Source Orgonisotion

IEA Emission Foctors lnternotionol Energy Agency

orld Bonk Corbon orld Bonk

NFCCC Grid Dotobose Notions

IEA Electricity Stotistics oECD/tEA

However, for lndio-focused proiects, CEA remoins fhe most outhoritotive source.

-.

9. Disclosure in Green Bond Fromework
The Grid Emission Foctor will be disclosed in:

' Green Bond Fromework - lmpoct Reporting Section
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' Second Porty Opinion documentotion

' lnvestor impoct reporting

' Corbon credit methodology documentotion

'10. Periodic Updores

Grid emission foctors moy chonge over time os renewoble energy increoses in the notionol grid.
SATPL will updote the emission foctor periodicolty bosed on the lotest CEA dotobose to ensureqccurote impoct reporting.

I 1. Reference Citotion

Centrol Electricity Authority (CEA), Government of lndio

COz Boseline Dotobose for the lndion power Sector

,Avoiloble ot:

https: //ceo.nic.in

I2. Conclusion

The use of the CEA Combined Morgin Grid Emission Foctor ensures thot SATPL's corbon impoct
colculotions ore:
. Scientificolly robust
. Regulotorily occepted

' Compotible with internotionol corbon methodologies

'Suitoble for Green Bond investor reporting

-
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GRID EMISSION FACTOR & CARBON IMPACT METHODOTOGY

l. Obiective of Corbon lmpoct Assessment

This methodology note defines the opprooch used to esfimote greenhouse gos (GHG) emission
reductions resulting from the deployment of smorf meters monuloctured by SATpL.
Smort meters contribute to emission reduction through:

. Reduction in technicol & commerciol losses

. Demond side energy monogement

. Peok lood optimizotion

. lntegrotion of renewoble energy systems

. lmproved grid efficiency

The corbon impoct is colculoted by opplying on lndion grid emission foctor to electricity sovings
enobled by smort metering infrostructure.

2. Grid Emission Foctor Source

The emission foctor opplied in this onolysis is sourced from the officiol notionol electricity emissions
dotoset published by:
Centrol Electricity Authority
Publicotion:

CO2 Boseline Dotobose for the lndion power Sector
This dotobose is widely used for:

. Corbon credit methodologies
o lnternotionol climote reporting
. Power sector emission benchmorking

3. Selected Grid Emission Foctor

Poromeler Volue

rid Emission Fo tco2/MWh

lent .7OB ks Coz/kwh

CO2 Boseline Dotobo

logy bined Morgin (CM)

-
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The Combined Morgin (CM) methodology reflects the long-term morginol emission intensity of thegrid.

It combines:

Operoting Morgin (OM)

Represents emissions from existing power plonts currently operoting.
Build Morgin (BM)

Represents emissions from new power plonts entering the system.
Using the combined morgin provides o conservotive ond internotionolly occepted opprooch
consistent with methodologids used under:

. UNFCCC Cleon Development Mechonism

. Verro

. Gold Stondord Foundotion

5. Smort Meter Energy Efficiency Assumption

Globol studies show smort meters reduce electricity losses through:
. occurote billing
. reduced theft
. lood monogement
. reol-time monitoring

Typicol electricity sovings observed in smort meter deployments:
1.5% - 4% of electricity consumprion
For conservotive estimotion, the SATpL model ossumes:
2Yo electricity sovings

6. SATPL Smort Meter Deployment Copociry

Pqrqmeler Volue

I monufqcturing copocity 2 lokh meters

verqge electricity consumption per meter kWh/yeo

Energy efficiency improvement 2o/o sovings

-
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7. Electricity Sovings Colculotion

Step 1 - Annuol Electricity Consumption

32,00,000 meters x 2,OOO kwh
= 6,400,000,000 kwh
= 6.4 TWh

Step 2 - Electricity Soved

2%o efliciency im provement

6.4 TWh x 2Yo

= 128,000 MWh soved onnuolly

8. Corbon Emission Reduction Colculotion

Formulo:

Emission Reduction = Electricity Soved x Grid Emission Foctor
128,000 Mwh x 0.709 rco2/Mwh
= 90,624 tCOz ovoided onnuolly

9. Corbon Reduction Per Smort Meter

Annuol emissions reduction per meter:

90,624 tCOz f 32,00,000 meters

= 0.0283 tCO2 per meter per yeor

= 28 kg CO2 per meter onnuolly

10. Lifetime Corbon Reduction

Smort meter lifetime ossumption:

l0 yeors

Totol ovoided emissions:

90,624 x 1o

= 906,240 tCOz ovoided

-
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I I. Alignmenr wirh ICMA Green Bond principles

The corbon impoct methodology oligns with:
lnternotionol copitol Morket Associotion Green Bond principres.
Specificolly:

GBP Component Alignment

Use of proceeds Smort grid infrostructure

lmpoct reporting euontified corbon reduction

Methodology tronsporency CEA emission foctor

Externol verificotion SpO volidofion

12. EU Toxonomy ,Alignment

The sATPL corbon methodology is compotible with fromeworks under:
. Verro
. Gold Stondord Foundqtion
. UNFCCC

Potentiol corbon credit proiect types include:
. Energy efficiency progroms
. Smort grid infrostructure
. Demond side monogement

-
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smort meters contribute to the EU Toxonomy obiective of;
Climote Chonge Mitigotion
Relevont octivity:
Smort grid technologies enobling:

o efficient energy distribution
. rene\Mobleintegrotion
. energy consumption optimizotion

These technologies ore considered enobling infrostructure for decorbonisotion.

13. Compotibility with Corbon Credit Merhodologies
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14. Corbon Monetisotion potentiol

lf corbon credits ore monetized:

Corbon price Volue

€65 per tonne current modelling ossumption

Annuol corbon volue:

90,624 rCOz x €65

= €5.89 million onnuolly
* <52 crore per yeor

I5. Disclosure for Green Bond lnvestors

Corbon impoct results will be disclosed in:
. Green Bond Fromework
. Annuol lmpoct Report
. SPO documentotion
. lnvestor ESG reporting

.I6. 
Periodic Methodology Updores

The grid emission foctor will be updoted periodicolly bosed on the lotest dotoset published by:
Centrol Electricity Authority
to ensure continued occurocy of emissions reporting.

I Z. Conclusion

The deployment of SATPL smort meters enobles significont reductions in electricity losses ond grid
inefficiencies, tronsloting into meqsurobre GHG emission reductions.
Using the CEA Combined Morgin emission foctor ensures thot corbon impoct colculotions ore:

scientificolly robust

regulotorily recognised

compotible with internotionol climote methodologies
suitoble for green bond impoct reporting

a

a

a

a
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