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Projects

G Carbon accounting

Building a more granular model
to compute emissions avoided




How 1t works right now...

Carbon Reduction

81.42 kwh

5,381.42 kWh

e Carbon reduction = 5381.42 kWh * 852.3 Ibs of CO,/ MWh * 1 MWh / 1000 kWh = 4586.584 Ibs of CO,

 However, the EPA emission factor is a US average, and the true carbon intensity of the grid has wide
spatiotemporal variations.



Marginal emission factors

WECC 2004: Average Nodal MEFs at Hour 6 MEF varies with:
* Time of day
* Energy mix at node

However, MEFs are hard to obtain and vary

spatiotemporally!
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First level of granularity (by 1SO)




Next level of granularity (by state

State Grid Generation Factor T&D Factor Year

(kgCOze per kWh)  (kgCO:e per kWh)

[Alaska(AK) [ ASCC & ASCC Misc. - Alaska Grid m
|Alabama (AL) | SERC-South 0.32707
m— 2020 (published 2022

0.33429
020553 | 0011503 | 2020 (published 2022) |
-m
mm-
m
m
[Hawaii(Hl)  [HICC-Misc&Oahu | 069241 | 0041075 [ 2020 (published 2022) |
flowa(#)  [mRo-east | 027905 | 0015617 | 2020 (published 2022) |

lidaho(ID) | WECC- Rockies 0.09679 0.005417 zmu ubllshed 2022

0.25240
Ondiana (N [ RFC-West | o70s2 | 0039334 | 2020 published 2022) |
(Kansas(kS)  [sph-Noth |  o36478 | 0020415 [ 2020 (published 2022) |
| Kentucky(KY) | SERC-TennesseeValley | 076425
m—m
mm
| Maryland(MD)  [RFC-kast | o20om1 | 0016382 | 2020 (published 2022) |
[ Maine(ME) [ NPCC-NewEnglond | 010350
Michigan(M) | RFC-Michigan | oazsas | 0023813 | 2020 published 2022) |
mmm-m
| Missouri(MO) [ SERC-South | 073410 | 0041085 [ 2020 (published 2022) |
| Mississippi(MS) [ SERC-South |  od4oss7 | 0022698 [ 2020 (published 2022) |

Grd Generation Factor T&D Factor Vasr

[kgCO:e per kWh)  (kgCO:e per kWh)
\uwmegstaTes | | e3zmase | ooa41 | 2000
m—mm
| North Carolina (NC) | SERC - Virginia/Carolinas |  o02sa13 |  0.016461 | 2030 (published 2023} |
[North Dekota (ND) | mrowest | ossess | 0.05220 | 2020 publshed 2022
[Nebraska(NE) | MROwest | osws1 | 003048 | 2020 (published 2022
e Rt ()| W0 ewingand | o11aus | oooesss | ao(pusanes 202
| Newlersey(MJ)) | RFC-East | 0.22330
New Mesico (NM) | WeCC -Soutiwest | 057147 2020 pubisnes 2022)
m—m
| OhlofoH) [ RFC-West | osseds | 202 0 {published 202: 2)
| Oklahoma(OK) [ SPP-Sowth |  o3z44 | 001799 | 2020 (published 2022
mmm—mm

bll:.h:-d 2022

mmm- 0.017707 "'12" pulslished "322
MPLE - New Eng 0.021008 2020 {published 2022

SERC - 'h'lrgmlaﬁ..arnllna':

0.013045 2020 (published 2022)
—osmess |
Tennessee (TN) | o

2020 [published 2022

202 I'IE_ bll hied 2l:l¢
'In'-'EEI" Rockies 1_':?'1|:I2¢ [II:I35IT4-E znznr ubli:hrd 2022

| Virginia(VA) | SERC - Virginia/Carolinas 0.29251

m*--em&-

m-

m 2020 twb'uhrd 2022)

| West Virginia (WV) | SEARC- Vir‘mw-'&mhna-
m_ WELL - Rockies a0z cmr-c-:z zmn;pubn h-dzcuz;

1..' 15448



A different approach - utility emissions
data

« TECO (Tampa Electric)

* Coal: 2.30 Ibs CO2/kWh

* Natural gas: 0.97 Ibs CO2/kWh

* Petroleum: 2.38 Ibs CO2/kWh
 PG&E: 0.056 Ibs CO2 per kWh (much lower than national average likely due to high solar penetration)
 ConEdison: 0.637 lbs of CO2 per kWh

A more granular estimate of emissions can be obtained based on the energy mix of the utility.



Projects

a Customer site selection
Analyzing historical data for
identifying potential customers




ConService Data Analysis

Electricity accrual amounts for different properties

Utility accrual amounts
m ConEdison-JAF Station 1701

W PSE&G
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7
40000
30000
M Cleveland Public Power
20000
|||H”|III|
0 T,

BGE

* Major consumers of electricity: Essex Plaza 1, Savoy Park s2300, Euclid Beach Apartments, Savoy Park —s15, 1500

Locust Apartments.

e Largest electricity utility providers to the properties are ConEdison, PSE&G, The Illluminating Company, Cleveland Public
Power, PECO and BGE.



Projects

e Financial modeling

Calculating payback period of
customers




Inputs tab

General Inputs Quantity Units

Utility Demand charge ($/kW)
Utility demand charge 13.77 kW PG&E 20.09
COl demand charge (sellers) 9.639 $kwW TECO 13.77 e
COl demand charge (buyers) 064 SkW * COIl demand charge assumed to be 70% of utility

Discount rate 10% annual

Discount rate 0.80% monthly demand Cha rge
Savings towards kW for good 1%

Transaction fee 15% e Seller and buyer demands are generated from
Seller Inputs Quantity normal distribution using assumed mean and

Peak demand mean 300 standard deviation

Peak demand standard deviation 50
Baseload demand mean 150

Baseload demand standard deviation 10 i 1% Of SaVingS g0 towa rdS the ”kW for gOOd”
Buyer Inputs Quantity initiative
Peak demand mean 300

Peak demand standard deviation 50
Baseload demand mean 150

Baseload demand standard deviation 10



Calculation of payback period (seller

Costs to customer for using E2X

For both buyers and sellers

500.00
Z 400.00
2 300.00
(3]

£ 200.00
=]

?3 100.00
o 0.00

Peak demand (kW)

\/\/\/\/ ——Series1
—__——-"‘-.___-———-.._____.——'

——Series2

1 3 5 7 9 N1

One-time activation fee
Subscription fee (monthly)
TOTAL

Peak demand (kW)
Baseload demand (kW)
Demand charge rate ($/kW)
Demand charges ($)

Capacity sold (kW)
COl capacity price ($/kW)
Capacity savings ($)

Contribution to kW for good ($)

Net refund from COI ($)

Discounted cash flows
Cumulative savings

$ 7,200.00
$549
$ 7,749.00

310.19
146.16
13.77
$ 4,271.35

98.42
9.639
$ 94866
$ 9.49
$ 39017

$ 387.08
$ 387.08

$549

315.48

145.12

13.77
$4,344.22

102.22
9.639
$ 985.30
$ 9.85
$ 426.45

$ 41973
$ 806.81

271.30
151.20
13.77
$3,735.75

72.06
9.639
$ 694.54
$ 6.95
$ 138.60

$ 13533
$ 94214

$549

296.07

158.95

13.77
$4,076.92

82.27
9.639
$ 793.01
$ 7.93
$ 236.08

$ 228.70
$1,170.84

$549

278.77
141.59
13.77
$3,838.60

82.31
9.639
$ 793.36
$ 7.93
$ 236.43

$ 22723
$1,398.07

422.54
145.56
13.77
$5,818.34

166.19
9.639
$1,601.90
$ 16.02
$1,036.88

$ 988.62
$2,386.69

$549 $549

193.81 261.27

155.156 149.82

13.77 13.77
$2.668.81 $3,460.04

23.20 60.87
9.639 9.639
$ 22358 § 586.77
$ 224 § 5.87
$ (32766) $§ 31.90

$ (309.94) $ 29.94
$2,076.75 $2,106.69

$549

263.48

137.10

13.77
$3,628.18

75.83
9.639
$ 730.93
$ 7.31
$ 17462

$ 16257
$2,269.26

314.15

147.84

13.77
$4,325.81

99.78
9.639
$ 961.81
$ 9.62
$ 403.20

$ 37241
$2,641.67

237.73 312.35

147.70 154.16

13.77 13.77
$3.273.55 $4,301.10

54.02 94.92
9.639 9.639
$ 52066 $ 914.90
$ 521 § 9.15
$ (33.54) $ 356.76

$ (30.74) $ 324.32
$2610.94 $2,935.26




Calculation of payback period (buyer

Buyer (demand-side)

500.00
gama.aa
g 300.00
£ 200.00
-

100.00

4
b
T 0.00

Peak demand (kW)

NACA

B i

——Series1
——Series2

Business-as-usual scenario:

Peak demand (kW)
Baseline demand (kW)
Demand charge rate ($/kW)
Demand charges ($)

417.41
144.81
13.77

$ 5747.77

Using E2X

New peak demand (kW)

New demand charges ($)
Capacity purchased from COI (kW)
COl capacity price ($/kW)

COl capacity charges ($)

144.81

$ 1,994.01
272.60
9.64

$ 2,627.63

Total charges ($) $ 4,621.64

Savings
Undiscounted savings ($)

Discounted savings ($)
Cumulative savings ($)

Break-even in

384.09

138.78

13.77
$5,288.87

138.78
$1,910.97
24531
9.64
$2,364.54

$4,275.50
$ 464.37
$ 457.05

$1,029.62

months

279.65

147.11

13.77
$3,850.71

307.56
1562.156
13.77
$4,235.07

147.11
$2,025.76
132.53
9.64
$1,27747

1562.15
$2,095.09
155.41
9.64
$1,497.99

$3,303.23 $3,593.07

$ (151) $ 9299
$ (148) § 90.09
$1,028.14 $1,118.22

276.15

142.93

13.77
$3,802.54

142.93
$1,968.11
133.22
9.64
$1,284.10

$3.252.21

$ 1.33

$ 1.28
$1,119.50

400.68
154.12
13.77
$5,517.43

154.12
$2,122.29
246.56
9.64
$2,376.60

$4,498.89

$ 46954

$ 447.69
$1,567.19

298.84
149.02
13.77
$4,114.97

149.02
$2,052.06
149.81
9.64
$1,444.03

$3,496.10

$ 6987

$ 66.09
$1,633.28

25040
140.53
13.77
$3,448.08

225.94
147.43
13.77
$3,111.13

250.77
164.86
13.77
$3,453.08

364.19
145.19
13.77
$5,014.93

140.53
$1,935.05
109.88
9.64
$1,059.12

147.43
$2,030.13
78.50
9.64
$ 756.71

164.86
$2,270.13
85.91
9.64
$ 828.07

145.19
$1,999.32
219.00
9.64
$2,110.93
$2,994.17 $2,786.83

$3,008.20 $4,110.25

$ (95.09) $ (224.70) $ (194.11) $ 355.68
$ (89.24) $ (209.20) $ (179.29) $ 325.93
$1,544.05 $1,334.85 $1,155.56 $1,481.48

275.19
167.13
13.77
$3,789.37

167.13
$2,163.70
118.06
9.64
$1,137.97

$3,301.67

$ (61.30)

$ (55.73)
$1,425.76
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