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Scope 
This document demonstrates how to assess a customer’s apparent power 
for the purpose of determining their low-voltage (LV) or medium-voltage 
(MV) network emission limits.

Definitions 
These terms are used in this section: 

Term Definition 

Steady-State 
Voltage 

State of average r.m.s. voltage which is maintained 
after all transient effects have subsided. 

Ur.m.s.(1/2) Value of the r.m.s. voltage measured over 1 cycle, 
commencing at a fundamental zero crossing and 
refreshed each half-cycle. 

Ur.m.s.(1) Value of the r.m.s. voltage measured over 1 cycle, 
commencing at a fundamental zero crossing and 
refreshed each full-cycle. 

Rapid Voltage 
Changes 

Changes in fundamental frequency r.m.s. voltages 
with duration between 1 and 60 cycles and magnitude 
less than the sag/swell threshold (10%).  

Public Network Low or medium voltage networks are considered 
‘public’ when they serve, or are intended to serve, 
more than one customer from the same transformer. 

Private Network Low or medium voltage networks are considered 
‘private’ when they serve, and are only intended to 
serve, one customer from a dedicated transformer. 

Electromagnetic 
Disturbance 

Any electrical or magnetic characteristic, either 
conducted or radiated, that affects the normal 
operation of equipment, or causes unwanted sensory 
experiences for people.  

Compatibility 
Level 

The specified maximum electromagnetic disturbance 
expected to be impressed on a device, equipment, or 
system operated in a particular environment under 
normal conditions.  

Emission Level The level of a given electromagnetic disturbance 
emitted from a particular device, equipment or system. 

Low Voltage 
(LV) 

Describes networks with rated voltage 0 V < Un ≤ 
1,000 V. 

Medium 
Voltage (MV) 

Describes networks with rated voltage 1,000 V < Un ≤ 
35,000 V. 
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Application 
Q1 is intended for application by distribution planning engineers, regional 
engineers, designers and power quality engineers to support calculation 
methods described in Sections Q3 and Q4.  

Q1-04 specifies how to assess a customer’s apparent power for the 
purpose of determining their power quality emission limits. 

Customer Apparent Power Assessment (Si) 
A customer’s apparent power (Si) is used in various Q3 and Q4 standards 
for calculating their share of network resources. Apparent power levels 
are important since they influence prescribed emission limits for 
customers connected to or requesting connection to BC Hydro’s public 
supply network.   

Acceptable methods for determining a customer’s apparent power are 
shown below for both existing and new customers. 

Existing Customers 

When a customer is already operating, their emission limits may be 
required to assess their performance during a power quality investigation. 
During this scenario, a customer’s apparent power should be assessed 
using actual power measurement.  

Whenever possible, average hourly measured power consumption should 
be used to assess a customer’s maximum apparent power (Si) for the 
sake of applying emission limits.  

Acceptable methods for determining Si from measurement data are 
discussed below in order of preference.  

Revenue Metering Data 

If load data is available from the customer’s smart meter, then a full year 
of power consumption history should be assessed to determine their 
maximum hourly average apparent power.  

When a full year of historical data is not available, at least one full week of 
measured data can be used if it is known to reflect the customer’s normal 
operation. 

Smart metering historical data can be obtained from the Field Device 
Operations group when the meter has good communications, or can be 
directly downloaded on site. These two options are discussed further 
below.   
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Field Device Operations Group 

A customer’s historical loading data can be obtained from BC Hydro’s 
Field Device Operations group by sending a request to: 

MDMSOperationsTeam.BCHydro@bchydro.com  

The email request should include the following details: 

 Meter ID number;

 Date range (1-year is recommended);

 Metering quantities (phases, voltages, kilowatts, kilovars), and

 Justification to receive private metering data.

Direct Download 

When data is not available through the Field Device Operations group, 
then BC Hydro’s Power Quality group or local meter technicians can 
obtain smart meter historical data through direct download on site.  

Send your direct download request to: 

PowerQuality@bchydro.com  

Power Factor 

Apparent power is required to determine a customer’s emission limits, 
though revenue metering data is provided as real power quantities. It 
follows that the customer’s power factor must be known to convert real 
power (kW) to apparent power (kVA) for assessment of emission limits. 

When reactive power consumption is not available from a customer’s 
smart metering data then the customer type can be used to determine an 
appropriate power factor. Values from Table 1 shall be used to look up 
power factor for all subsequent calculations wherever the acronym ‘PF’ 
appears in an equation: 

Table 1 – Power factor by customer type 

Customer Type RCI PF 

Residential R 1.00 

Commercial C 0.96 

Industrial I 0.94 

Non-Buildings N 0.99 

Temporary Q 0.92 
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For application of Table 1 customer site codes are available in BC 
Hydro’s GIS system; Table 2 can be used to determine the appropriate 
RCI to use based on the customer’s site code: 

Table 2 - Customer RCI look-up by site code 

Site Code | RCI 

1 C 11 C 21 R 31 I 41 R 

2 C 12 C 22 I 32 I 42 R 

3 C 13 C 23 I 33 I 43 R 

4 C 14 C 24 I 34 I 44 R 

5 C 15 C 25 I 35 R 45 R 

6 C 16 C 26 I 36 R 46 R 

7 C 17 I 27 I 37 R 47 R 

8 C 18 C 28 I 38 R 48 R 

9 C 19 N 29 Q 39 R 49 R 

10 C 20 C 30 C 40 R 50 R 

Apparent Power Calculation 

One of the following two methods is used to determine a customer’s 
maximum apparent power: 

1) When only real power (kW) quantities are available, apparent
power is approximated for each hourly interval as follows:

𝑆 =
𝑃

𝑃𝐹
(EQ  1) 

Where: S = 

P = 

PF = 

average hourly apparent power (kVA). 

average hourly real power (kW). 

power factor value from Table 1. 

2) When both real (kW) and reactive (kVAR) power quantities are
provided, apparent power is calculated for each hourly interval as
follows:

𝑆 = √𝑃2 + 𝑄2
∗

(EQ  2) 

Where: S = 

P = 

average hourly apparent power (kVA). 

average hourly real power (kW). 
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Q = average hourly reactive power (kVAR). 

* S values are assessed using P and Q from the same hourly
intervals.

After repeating the calculations above for each hourly interval, the 
maximum value of S (kVA) during the whole recording period is used as 
Si for determining customer emission limits. 

Billing History 

Where it is not possible or practicable to determine the customer’s 
maximum apparent power using smart metering data, then the 
installation’s peak billing demand over the previous one-year period shall 
be used, or the maximum period available if the customer has been 
operating less than one year. 

Billing peak demand can be obtained from billing information available in 
AHR, or from BC Hydro’s GIS software. A customer’s apparent power 
demand is assessed as follows for each billing period: 

𝑆 =
𝑃

𝑃𝐹
(EQ  3) 

Where: S = 

P = 

PF = 

maximum demand apparent power (kVA). 

maximum demand real power (kW). 

power factor value (from bill or  Table 1). 

After repeating the calculations above for each billing period, the 
maximum value of S (kVA) during the whole assessment period is used 
as Si for determining customer emission limits. 

Portable Metering Data 

In the rare case when historical smart metering data and billing data is not 
available, temporary power quality meters may be used to record power 
consumption during a period of the customer’s normal operation lasting at 
least one full week.  

The maximum recorded average hourly apparent power (kVA) during the 
whole recording period is used as Si for determining customer emission 
limits. 
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New or Expansion Customers 

When a customer requests a new connection or an update to their 
previously agreed maximum load, then power measurement is not an 
option for assessment of the customer’s apparent power. Customer 
stated apparent power must then be used for assessment as discussed 
below.  

Electric Service Agreements (ESA or ESI) 

Customer ESA (MV network) or ESI (LV network) stated apparent power 
is used to assess their emission limits. 

Since customer stated apparent power can vary significantly from actual 
apparent power, BC Hydro will provide two examples of emission limits: 

1) Emission limits assessed at 50% of the customer’s stated
apparent power.

2) Emission limits assessed at 100% of the customer’s stated
apparent power.

Note that customer emission limits, when they are being checked for 
compliance, are assessed using the customer’s actual maximum 
apparent power (kVA). The customer must be informed of this when 
potential emission limits are communicated. 
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