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● ●

= ∫|𝑷𝑵𝑬𝑻| ∙ 𝑑𝑡 = ∫|𝑷𝑹 + 𝑷𝑺 + 𝑷𝑻| ∙ 𝑑𝑡

= ∫ 𝚺𝑷 ∙ 𝑑𝑡 = ∫(|𝑷𝑹| + |𝑷𝑺| + |𝑷𝑻|) ∙ 𝑑𝑡

  

  

+   

|  |

|  |

|  |

+ |  |

     
∫=7 ∫=15

∫ {
|𝑷𝑵𝑬𝑻| ∙ 𝑑𝑡 𝑖𝑓 𝑷𝑵𝑬𝑻 > 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

∫ {
|𝑷𝑵𝑬𝑻| ∙ 𝑑𝑡 𝑖𝑓 𝑷𝑵𝑬𝑻 < 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

●



●

●

𝑷

∫|𝑷| ∙ 𝑑𝑡

∫ 𝑷 ∙ 𝑑𝑡

∫A = 4

∫B = –8

∫C = 2
Total = 14

Import = 6
Export = 8

Net = -2

∫ {
|𝑷| ∙ 𝑑𝑡 𝑖𝑓 𝑷 > 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

∫ {
|𝑷| ∙ 𝑑𝑡 𝑖𝑓 𝑷 < 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

●  ●



𝑸

= ∫|𝑸| ∙ 𝑑𝑡

𝑷

= ∫ {
|𝑸| ∙ 𝑑𝑡 𝑖𝑓 𝑷 > 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

= ∫ {
|𝑸| ∙ 𝑑𝑡 𝑖𝑓 𝑷 < 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

= 𝑸 ∙ Δ𝑡

●

𝑺

= ∫ 𝑺 ∙ 𝑑𝑡 = ∫ 𝑽 ∙ 𝑰 ∙ 𝑑𝑡

𝑷

= ∫ {
𝑺 ∙ 𝑑𝑡 𝑖𝑓 𝑷 > 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

= ∫ {
𝑺 ∙ 𝑑𝑡 𝑖𝑓 𝑷 < 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

●
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A: Sweep = 60° ✔ B: Sweep = 135° ✔ C: Sweep = 205° ✘
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𝒑𝒇̂ =
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𝑺
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● ● ●
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𝑽𝑷𝑷

V1

V2

VPP

θ

CVT 1CVT 2

𝑽𝑷𝑷 = √(𝑽𝟏 − 𝑽𝟐 𝐜𝐨𝐬 𝜽)𝟐 + (𝑽𝟐 𝐬𝐢𝐧 𝜽)𝟐

● ● ●
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τ = 360°
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𝒑𝒇

𝒑𝒇 = 𝑷
𝑺⁄ = 𝑷

𝑽 ∙ 𝑰⁄

● ● ●

𝑷

Maximum
Import Average

Overall Average

Minimum
Export Average
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𝑺

𝑺 = 𝑽 ∙ 𝑰
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𝑷𝑫

n=0 (meter reset) 1 2 3

Instantaneous Power

Previous Demand

4

Window Average



𝑷𝑫 =
𝚫𝐄

𝚫𝐭
=

∫ 𝑷 ∙ 𝑑𝑡
𝑡𝑛+1

𝑡𝑛

𝑡𝑛+1 − 𝑡𝑛

Current Demand

n=0 1 2 3

Instantaneous Power

Window Average

● ●

𝑸𝑫

● ●
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τ 
A: General Smoothing B: Ideal Step Response
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∆𝑡
=

𝐸2 − 𝐸1
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A: No Synchronization B: Basic Synchronization C: Full Synchronization
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𝑹
𝑪

𝑪 𝑹

 𝑪 =

 𝑿 = 215 =

 (𝑹 < 𝑋)

 𝑿 𝑹

 𝑿 𝑪

 𝑿

 (𝑿 > 1)

𝑹 𝑪 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 = 𝑹 = 𝑪 = 𝑪 ∪

 𝑹 = 𝑿 = 𝑹 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 = 𝑹 = 𝑪 = 𝑪 ∪

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =

 𝑹 = 𝑿 = 𝑹 = 𝑪 = 𝑪 ∪

 𝑹 = 𝑿 =

 𝑹 = 𝑿 =
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Type Point Description/Object Identifier R/W Units Range 

AV 1 Configuration R/W n/a 0 to 4.294967e9 

AV 3 R Phase Current Rating R/W Amps 0 to 1000000 

AV 4 CT Ratio Secondary R/W 1/Volts 0 to 4.294967e9 

AV 5 R Phase Voltage Multiplier R/W Value -1000000 to 1000000 

AV 6 System Voltage R/W v 90 to 32000 

AV 8 Power Print Voltage Tolerance R/W Percent 0 to 100 

AI 1 Total Real Energy (AI) R kWh 0 to 1e9 

AI 2 Total Real Power R kW -180 to 180 

AI 3 Total Reactive Power R kVAR -180 to 180 

AI 4 Total Apparent Power R kVA 0 to 180 

AI 5 System Power Factor R pf 0 to 1 

AI 6 Phase to Phase Average RMS Voltage R V 0 to 600 

AI 7 Phase Average RMS Voltage R V 0 to 600 

AI 8 Phase Average RMS Current R amps 0 to 300 

AI 9 R Phase Real Power R kW -System Max Power to System Max Power (AI45) 

AI 10 S Phase Real Power R kW -System Max Power to System Max Power (AI45) 

AI 11 T Phase Real Power R kW -System Max Power to System Max Power (AI45) 

AI 12 R Phase Power Factor R pf 0 to 1 

AI 13 S Phase Power Factor R pf 0 to 1 

AI 14 T Phase Power Factor R pf 0 to 1 

AI 15 R to S Phase RMS Voltage R V 0 to 600 

AI 16 S to T Phase RMS Voltage R V 0 to 600 

AI 17 T to R phase RMS Voltage R V 0 to 600 



AI 18 R Phase RMS Voltage R V 0 to 600 

AI 19 S Phase RMS Voltage R V 0 to 600 

AI 20 T Phase RMS Voltage R V 0 to 600 

AI 21 R Phase RMS Current R Amps 0 to 300 

AI 22 S Phase RMS Current R Amps 0 to 300 

AI 23 T Phase RMS Current R Amps 0 to 300 

AI 25 Line Frequency R Hz 38 to 150 

AI 26 Total Apparent Energy (AI) R 240 0 to 1e9 

AI 27 Total Reactive Energy (AI) R 243 0 to 1e9 

AI 28 R Phase Apparent Power R kVA 0 to 180 

AI 29 S Phase Apparent Power R kVA 0 to 180 

AI 30 T Phase Apparent Power R kVA 0 to 180 

AI 31 R Phase Reactive Power R kVAR -System Max Power to System Max Power (AI45) 

AI 32 S Phase Reactive Power R kVAR -System Max Power to System Max Power (AI45) 

AI 33 T Phase Reactive Powre R kVAR -System Max Power to System Max Power (AI45) 

AI 34 Demand Total Real Power R kW -System Max Power to System Max Power (AI45) 

AI 35 Demand Total Reactive Power R kVAR -System Max Power to System Max Power (AI45) 

AI 36 Demand Total Apparent Power R kVA -System Max Power to System Max Power (AI45) 

AI 37 Maximum Demand Total Real Power R kW -System Max Power to System Max Power (AI45) 

AI 38 Maximum Demand Total Reactive Power R kVAR -System Max Power to System Max Power (AI45) 

AI 39 Maximum Demand Total Apparent Power R kVA -System Max Power to System Max Power (AI45) 

AI 40 Pulse Input 1 R # 0 to 3000 

AI 41 Pulse Input 2 R # 0 to 3000 

AI 42 Total R Phase Real Energy (AI) R kWh 0 to 1e9 

AI 43 Total S Phase Real Energy (AI) R kWh 0 to 1e9 

AI 44 Total T Phase Real Energy (AI) R kWh 0 to 1e9 

AI 45 Theoretical System Maximum Power R kW CVT Dependent 

AI 47 Energy Reset Count R 
0 to 

32700 
  

AI 50 Reset Count R 
0 to 

32700 
  

AI 52 Alarm Bitmap R 
0 to 

32700 
  

BI 1 R Phase Voltage Out of Range R   0=Inactive, 1=Active 

BI 2 S Phase Voltage Out of Range R   0=Inactive, 1=Active 

BI 3 T Phase Voltage Out of Range R   0=Inactive, 1=Active 

BI 4 R Phase Current Out of Range R   0=Inactive, 1=Active 

BI 5 S Phase Current Out of Range R   0=Inactive, 1=Active 

BI 6 T Phase Current Out of Range R   0=Inactive, 1=Active 

BI 7 Frequency Out of Range R   0=Inactive, 1=Active 

BI 9 R Phase Phase Loss R   0=Inactive, 1=Active 



BI 10 S Phase Phase Loss R   0=Inactive, 1=Active 

BI 11 T Phase Phase Loss R   0=Inactive, 1=Active 

BI 12 R Phase Low Power Factor R   0=Inactive, 1=Active 

BI 13 S Phase Low Power Factor R   0=Inactive, 1=Active 

BI 14 T Phase Low Power Factor R   0=Inactive, 1=Active 

BV 197 Simple/Advanced Mode R/W   0 = Advanced, 1 = Simple 


