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Figure 1 - Telemetry MW/MVAR Polarity

QUTEUT OF *+ = Power flow out of station from the metering point”

GEN, POSITIVE *- = Power flow into station from the metering point™

Other points of reference: Generator output at terminals (+), Where line reference is not
applicable into bus (<) out (+), Shunt reactor (+MVAR), Shunt eapacitor (-MVAR)
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Terms & Definitions

The following diagrams illustrate how single and multiple generator facilities may be metered for Settlement & Telemetry. Such definitions are based on Market Rules and best engineering
practice. This document is intended to provide guidance for metering design.

A, Gross Output: MW(h}/MVAR(h} as measured from the generator terminals.

B, Unit Auxiliary Load (running station service): MW (h)/MVAR(h) as measured from the high voltage winding of the dedicated station service/auxiliary transformer.

C, GSU Tertiary Aux. Load: MW(h)/MVAR(h) measured on a tertiary winding of the generator step-up unit transformer.

D, Locally Fed load attributable to the generator: MW (h)/MVAR(h) measured from the high voltage winding on an auxiliary (station service) transformer, or segment of load of a station service
system, that is used by the generator owner for the operation and maintenance of the generator.

E, Load attributable to a Generator Asset on separate point of interconnection: MW (h)/MVAR(h) measured from the high voltage winding on the a separate point of load interconnection
separate from the generators point of interconnection. Ideally all loads attributable to the generator are netted from generation (like D loads). Consideration may be given to treat these loads
separately if: (1) The separate load is significant (21% of facility rating); (2) The separate point of interconnection has a higher Locational Marginal Price (LMP).

F, Load within the point of interconnect not attributable to the generator: M\W(h)/MVAR(h) measured on a power, distribution or station service transformer for the purpose of the
interconnection transmission (or distribution) owner’s own station service or load of their customer other than those loads noted in D.

Net,s, GSU Low-Side Net (Net): MW(h)/MVAR(h) as measured from the low voltage side of the GSU or can be calculated by the generator as Gross minus Station Service [ Net,s = A—B ) but for
telemetry also nets the station service load ( Netyw = A— (B + C+ D*) ). (* may alse include E loads as noted above)

Netys, GSU High-Side Net (Net,): MW(h)/MVAR(h) as measured from the high voltage side of the GSU for use in the energy markets and for AGC for those units bid in as an individual asset or
compensated from low-side minus tertiary aux load (Transformer Loss Compensation(Nets) — C).

Netys.sum, Multi-Generator Net (Net;): Total sum (sum of Netl) of generator net MW(h) and MVAr(h) (e.g., for a combined cycle plant GT1 + GT2 # STG1) as measured from the high voltage side
of the GSU used in the Markets and in accordance with Section [V.C of this procedure.

Netgys, Total Net of Station Service at Generator Substation {or point of interconnection if no line): MW(h)/MVAR(h] As measured leaving the generator substation towards point of
interconnection (if not itself the paint of intercannection) minus loads not attributable to the generator within the point of interconnection (F) or calculated as the total sum of GSU high-side
metering minus locally fed load attributable to the generator | Netys — D* or Netays + F.) (* may also include E loads as noted above)

Netpg, Total Net of Station Service at point of interconnection: MW({h)/MVAR(h) As measured at the point of interconnection minus loads not attributable to the generator within the point of
interconnection (F). This may be the same as Netays if no line exists between the generator facility and the point of interconnection.

D, E and F loads may be totalized values as there may be redundant station service transformers serving their loads. On a related note these loads may share one or more station service
transformer(s) and therefore metering of these loads may be separate feeds off the secondary of the shared station service transformers. Loads metered on the low-side of station service
transformers should be compensated for station service transformer losses.

Additional Notes:

1- For the sake of the eguations, net power flow in direction of arrow (in the diagrams) is positive; negative numbers indicate net power flow in opposite direction of arrow.

2- For Settlement, SCADA Telemetry & Capacity both the station service load and the losses to the point of interconnection (or other such agreed upon point noted in the interconnection
agreement, also see §IV.B.7) shall be netted out of the gross generation value. *The exception is for SCADA Telemetry that the GSU {and line) losses are already accounted in the model so the
telemetry system shall not be designed to double count those losses.

Settlement {note 2): Nety, = Net,s - D (Netg,,Gen when > 0, Nety,Load when < 0) MW/MVAR Telemetry: Netyp,=A-(B+C+D)

Generator Asset  Load (or Station Service) Asset Capacity: Netc; = Netro - E (when >0)

***The above equations ignore line losses between generator bus and point of interconnection. If such a line exists (and the interconnection agreement states it) then the Settlement and Capacity
equations will need to evaluate line loss in an appropriate fashion which should ideally be added to the interconnection agreement but otherwise agreed to by the parties of that agreement
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Figure 2 - Single Generator Asset & Basic Generation Metering Concepts

Basic Generation Concepts noted here apply in later diagrams yet with added complication noted in those pages. “Net” points and A thru F note potential
metering points or points to compensate to with addition, subtraction and transformer and/or line loss compensation
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Figure 3 - Multiple Generator Assets - Dynamic (Ratio) Allocation of shared station service

See Figure 3 for Basic Generation Concepts. This diagram and formulas demanstrate how shared station service will be allocated for net generation using the
“Dynamic Allocation” method which will allocate the shared station service based upon the actual generation in the settlement interval (or in real-time for telemetry)
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Figure 4 - Multiple Generator Assets - Dynamic (Condition) Fixed (Ratio) Allocation of shared station service
See Figure 3 for Basic Generation Concepts. This diagram and formulas demonstrate how shared station service load will be allocated for net generation using the “Dynamic-
Fixed Allocation” method which will allocate the shared station service on a fixed ratio when both units are online or all to the online unit when one is offline during a
settlement interval (or in real-time for telemetry)
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Figure 5 - Multiple Generator Assets - Static (Ratio) Allocation of shared station service
See Figure 3 for Basic Generation Concepts. This diagram and formulas demonstrate how shared station service load will be allocated for net generation using the “Static
Allocation” method which will allocate the shared station service on a static ratio with only net loads (during a settlement interval) attributed to the station service asset
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Figure 6 - Combined Cycle Generator Assets
See Figure 3 for Basic Generation Concepts. This diagram and formulas demonstrate how combined cycle generators are handled differently
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Definition of generator telemetry terms:

A, Gross Output: MW(h}/MVAR{h) as measured from the generator terminals.

B, Unit Aux. Load: MW{h)/MVAR{h) a5 measured from the high voltage winding of the dedicated station service/auxiliary transformer.

Net,s, GSU Low-Side Net: MW{h)/MVAR(h) as measured from the low voltage side of the GSU or can be calculated by the generator as Gross minus Station Service Nets = A—B).

C, GSU Tertiary Aux. Load: MW{h)/MVAR(R) measured on a tertiary winding of the generator step-up unit transfarmer.

D, Locally Fed load attributable to the generator: MW(h)}/MVAR(h) measured on an aux transformer, or segment of load of a station service system, that is used be the generator owner for the
operation and maintenance of the generator,

Netys — Nety: MW([h}/MVAR(h) as measured from the high voltage side of the GSU for use in the energy markets and for AGC for those units bid in as an individual asset.

Netpoyeus — Net2: Total sum (sum of Net,) of generator net MW(h) and MvAr(h) (e.g., for a combined cycle plant GT1 + GT2 + 5TG1) as measured from the high voltage side of the GSU used in the
Markets and in accordance with Section IV.C of this procedure.
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Figure 7 — DC coupled asset metering distribution concept,
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