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VA = Apparent Power, Q (VAR) = Reactive Power, P (W) = Real Power, Cos a = PF
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Consumption and carbon Emission”



International efforts: Summary of Reactive Power Tariff for Utilities of New York State

o . . C nauction
| vkl [ charge | Basi | Billing Determinant s L

Central Hudson Gas
& Electric

$0.83 per kVAR

(o I LETECNL L Edison$1.10 per kVAR

New York State Gas
& Electric

Rochester Gas &
Electric

Niagara Mohawk
(National Grid)

Orange & Rockland

$0.00078 per kVARh

$0.00127 per kVARh

$0.85 per kVARh for SC-3
(Large General Service 2
100 kW);

$1.02 per kVARh for SC-3A

(Large General Service
TOU = 2,000 kW)
$0.40 per kVARh

Peak usage

Peak usage

Hourly
usage

Hourly
usage

Peak usage

Peak usage

Highest 15-min. integrated Less than 95%
kVA of lagging VAR during the
month minus 1/3 of the
highest 15-min. integrated
kW demand

Highest integrated kVA of
lagging VAR during the month
minus 1/3 of the highest

integrated kW demand

Less than 95%

kVARh in excess of 1/4
metered kWh

Less than 97%

kVARh in excess of 1/4
metered kWh

Less than 97%

Highest 15-min. integrated Less than 95%
kVA of lagging VAR during the
month minus 1/3 of the
highest 15-min. integrated
kW demand

Highest 15-min. integrated Less than 95%
kVA of lagging VAR during the

month minus 1/3 of the

highest 15-min. integrated

kW demand

Above 500 kW (Threshold Demand exceeds

reduced from 1,000 kW
to 500 kW over 2-yr
period.)

Above 500 kW (Threshold

reduced from 1,000 kW
to 300 kW (in 2012 over
3-yr period.)

Above 200 kW

Above 500 kW (Threshold

reduced from 1,000 kW
to 300 kW (in 2012) over
3-yr period.)

Above 500 kW

Above 500 kW (Threshold

reduced from 1,000 kW
to 500 kW over 2-yr
period.)

threshold amount in any
two of the previous 12
months

Demand exceeds
threshold amount in any
two of the previous 12
months. As of Oct. 2012,
will also apply if demand
exceeds 300 kW in any
month during previous
year ending Sept 30.
Demand exceeds
threshold amount in any
two of the previous 12
month

Demand exceeds
threshold amount in any
two of the previous 12
month

Demand exceeds
threshold amount in any
two of the previous 12
month

Demand exceeds
threshold amount in any
two of the previous 12
month

Charge applies to
generators with
total nameplate >
500 kW

Charge applies to
generators with
total nameplate >
500 kW

Charge applies to
generators with
total nameplate >
500 kW
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PF improvement up to 0.9 for 1 GWh load and crude oil barrels and CO, emissions in metric Tons reduction

s Equivalent Crude oil barrels s (02 emissions (mTon)
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Energy Sales (GWH)-2020, non-houshold consumptions 8,988.6
Curde oil Price per Barrel ($) 100.0
Mton CO2 Price (Carpon credit) ($) 20.0
Ohmic Losses % of Total T&D Losses* 60.00
Referecnce Power Factor (PFref) 0.88
Operational Power Factor (PF) 0.90
Variation % in ( T&D Ohmic loss, BTU, CO2 )** 4.4

A Ohmic Losses [ GWH /fyear) in T&D 701.1
A Losses ( GWH /year ) in T&D 30.8

A MBTU/year 316,013.4

A # of Equivalent Crude oil ( barrels/year ) 54,485.1

A Mton (CO2/year)*** 23,428.6

A Curde oil ($/year)

5,448,507.1

A Mton CO2 ($/year)

468,571.6

A Total in ( $/year)

5,917,078.7

* 9 assumed as of Total T&D losses (13% ) with Sold Energy (2018/19)

*% o valid for all results

##+ 02 emissions of crude oil Generation:

0.97 t CO2 eq /MWh for oil-fired plants

0.97 Mton cn? f Gwh [souree: IFA)
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" A Nonzero Sum Approach to Interactive Electricity Consumption, Zedan, F. M., A.M. Al-
Shehri, S.Z. Zakhary, M.H. Al-Anazi, A.S. Al-Mozan, and Z.R. Al-Zaid, (2010), IEEE
Transactions on Power Delivery, vol 25, No. 1, January 2010
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| Regulator, Ni=Np=0, Penalty = 0,05 SR/KVARhr, T = 0.18 SR/kWhr |
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. Tregr (Zedan)
0.18 [0.16 + (1 - 0.16)=| SR/KWh: PF < 0.9,Np = 0.16
— { -
0.18 [0.654 + (1 - 0.654) =| SR/KWh: PF > 0.9, Ni = 0.654
\ _

* Thos (Regulator) for inudstrial loads

0.18 + 0.05 (tan(cos™! PF) — tan(cos~1 0.9)) KS—VZL for PF <0.9
9

SR
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Loss Excel sheet.xlsx
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