Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-1

Page 1 of 1

Information Request AG 6-1

Request:

Please refer to Exhibit-NG-JNC-Rebuttal-1, Figure 2, at page 10.

a. Provide all back-up, workpapers and analyses in a functional spreadsheet format that support
this chart.

b. Expand this chart using annual values for each year of the Black & Veatch projection.

c. Calculate the energy margins that would accrue to a new combined cycle gas turbine with a
6.450 MMBtu/MWh heat rate for each year assuming 100% capacity factor.

Response:

a-c. Please see Attachment AG-6-1(a) (Highly Sensitive Confidential Information). Additional
graphs can be generated from this data.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung
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Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-2

Page 1 of 1

Information Request AG 6-2

Request:

Please refer to Exhibit-NG-JNC-Rebuttal-1, Figure 3, at page 11.
a. Provide all back-up, workpapers and analyses in a functional spreadsheet format that support
this chart.

b. Expand this chart using the same month values for each year of the Black & Veatch
projection.

Response:

Please see Attachment AG-6-1(a) (Highly Sensitive Confidential Information). Additional
graphs can be generated from this data.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-3

Page 1 of 1

Information Request AG 6-3

Request:

Please refer to Exhibit-NG-JNC-Rebuttal-1, Figure 4, at page 12.
a. Provide all back-up, workpapers and analyses in a functional spreadsheet format that support
this chart.

b. Expand this chart using the same winter month values for each year of the Black & Veatch
projection.

c. Provide this chart using only December, January and February for each historic year plus each
year of the Black & Veatch projection.

Response:

Please see Attachment AG-6-1(a) (HIGHLY SENSITIVE CONFIDENTIAL INFORMATION).
Additional graphs can be generated from this data.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung
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Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-4

Page 1 of 1

Information Request AG 6-4

Request:

Please describe the process that Black & Veatch uses to determine which plants to retire in a
long-term forecast and produce the functional model and/or model results for the Black &
Veatch model runs relied upon by Mr. Copeland.

Response:

Black & Veatch does not perform an economic analysis to determine retirements, but rather uses
age-based retirements. Therefore, there is no functional model used for this analysis. Black &
Veatch provided the capacity values, by type, by year, for the analysis period in Attachment
NEER-1-4(a).

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-5

Page 1 of 1

Information Request AG 6-5

Request:

Please describe the process that Black & Veatch uses to determine how many new plants (i.e.,
“generic units”) need to be built and produce the functional spreadsheet and/or model results for
the Black & Veatch model runs relied upon by Mr. Copeland.

Response:

Black & Veatch uses reserve margin equilibrium to determine when a new entry will enter the
market. At that specific point in time, using the capital and fixed costs, the model evaluates
several different types of units to determine which unit(s) produces the lowest residual fixed
cost. The buildout of generic units and their timing of entry have been previously provided in
Attachment AG-4-1(a) (Highly Sensitive Confidential Information).

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-6

Page 1 of 1

Information Request AG 6-6

Request:
Please confirm that the electricity prices Black & Veatch is producing using PROMOD

represents the ISO-NE energy market and does not include payments for capacity that would be
generated by the ISO-NE Forward Capacity Market.

Response:

The prices developed by PROMOD represent the 1ISO-NE Energy Market only and do not
include payment for capacity that would be generated by the ISO-NE Forward Capacity Market.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



Massachusetts Electric Company

Nantucket Electric Company

d/b/a National Grid

D.P.U. 16-05

Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-7

Page 1 of 2

Information Request AG 6-7

Request:

See the response to Information Request AG-NG-4-3(a). Please respond to this question with respect
to how ANE was modeled, using specific nodes and arcs represented in GPCM.

a. Please describe, using references specific to GPCM, how ANE was modeled in the Black &
Veatch projection.

b. Describe the specific “nodes” and “arc” where incremental capacity is added (see GPCM
description at https://rbac.com/gpcm-natural-gas-market-model-description/ ):

Mathematically, GPCM is a network model. It can be diagrammed as a set of “nodes” and “arcs”.
Nodes represent production regions, pipeline zones and interconnects, storage facilities, delivery
points, and customers or customer groups. The connections between these nodes are called “arcs”.
They represent transactions and flows. Some of these are supplier deliveries to pipelines,
transportation across zones and from one zone to another, transfers of gas by one pipeline to another,
delivery of gas into storage, storage of gas from one period to another, withdrawal of gas from
storage, and pipeline deliveries of gas to customers.

c. Provide the four input attributes and two output attributes associated with the “arc” that was added
to represent ANE in GPCM (see GPCM description at https://rbac.com/gpcm-natural-gas-market-
model-description/ ):

In general an arc has four input attributes and two output attributes. The inputs are cost (which may
depend on transaction volume), a minimum, a maximum, and a loss factor (representing fuel use and
miscellaneous losses). The outputs are the amount of the transaction (the flow) and the economic rent
associated with the flow. The latter is defined mathematically as the economic value of a unit
increase (decrease) in the upper (lower) bound. It generally applies to pipeline transportation and
storage capacity and represents the marginal value of increased capacity.

d. Describe how much capacity was added to represent ANE and Acushnet.

e. Provide a map of the nodes and arcs modeled in GPCM and indicate where ANE additional
delivery capacity is modeled.

f. Provide the prices projected by GPCM at the “nodes” and/or either end of the “arc” to which ANE
capacity is model.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



Massachusetts Electric Company
Nantucket Electric Company
d/b/a National Grid

D.P.U. 16-05
Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016
Exhibit AG 6-7
Page 2 of 2
Response:
a) Black & Veatch modeled the ANE projected based on the information provided in the

b)

RFP. On page B-10, Table 1 of the ANE RFP provides the receipt point capacity and
deliverability by aggregation area as modeled in the GPCM model. On page B-8 of the
ANE RFP provides the assumptions for LNG storage facility in Acushnet, MA.

Black & Veatch added the pipeline interconnects, segments, and storage as described
above in part a and shown in part e.

Please see response to Information Request AG-6-9 (Highly Sensitive Confidential
Information) for the relevant cost assumptions for the ANE project, and please see
Attachment AG-1-42(a) (Highly Sensitive Confidential Information) for the resulting
flows.

Please refer to Part a.

Please see Figure 8 on page C-2 for the map of the aggregation areas modeled in the
GPCM.

Black & Veatch has provided all relevant regional gas prices used in the analysis in
Attachment NEER-1-3(a) (Highly Sensitive Confidential Information).

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung
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Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-8

Page 1 of 1

Information Request AG 6-8

Request:

Please see the description provided in the London Economics Incorporated study prepared for
the Maine PUC referenced by Ms. Bodell in her direct testimony (Exhibit AG-TB-5). Please
provide the equivalent description of GPCM model used by Black & Veatch with specification
of the assumptions that were provided by London Economics in Appendix A at pages 52-67.

Response:

Black & Veatch has provided the relevant assumptions used in GPCM analysis specified in the
Exhibit AG-TB-5, pages 52-67 in the following responses and attachments.

Please see Attachment AG-4-8(b) (Highly Sensitive Confidential Information) for the Nova

Scotia Offshore Production Projections and Attachment CLF-1-18(a) (Highly Sensitive
Confidential Information) for the monthly New England gas demand projections.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung
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Massachusetts Electric Company
Nantucket Electric Company
d/b/a National Grid
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Responses to the Attorney General’s Sixth Set of Information Requests
July 28,2016
Exhibit AG 6-9
Page 1 of 1

Information Request AG 6-9

Request:
Please see your response to Information Request AG-4-4 and reference the London Economics

study (Exhibit AG-TB-5), Figure 38, at page 58. Please provide the specification of the
transportation curve used to represent ANE.

Response:

Please see below the representative transportation curve assumptions used for ANE.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung
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Responses to the Attorney General’s Sixth Set of Information Requests
July 28, 2016

Exhibit AG 6-10

Page 1 of 1

Information Request AG 6-10

Request:

Please see response to Information Request AG-2-3. Please explain why the gas demand for
power generation from 2013 through 2040 is “nearly identical” with and without ANE.

Response:

Black & Veatch believes that the proper reference is Exhibit AG-2-13. Black & Veatch did not
change the electric supply and demand assumptions between the “with ANE” and “without
ANE” scenarios. Since ISO-NE is primarily a gas-driven market, there is very little shift in the
type of electric supply resources that serve the electric demand.
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Information Request AG 6-11

Request:

Please list all prior projects that Mr. Copeland has directed that uses GPCM combined with a
production cost model such as PROMOD.

Response:
Mr. Copeland has directed numerous confidential client engagements utilizing Black & Veatch’s

Energy Market Perspective which utilizes the GPCM and PROMOD production cost model. Mr.
Copeland was a key contributor to Black & Veatch’s study for NESCOE.

Prepared by or under the supervision of: Joseph Neil Copeland and Denny K. Yeung



	AG 6-1
	Response:

	AG 6-1(a) (Att.) (Redacted)
	AG 6-2
	Response:

	AG 6-3
	Response:

	AG 6-4
	Response:

	AG 6-5
	Response:

	AG 6-6
	Response:

	AG 6-7
	Response:

	AG 6-8
	Please see the description provided in the London Economics Incorporated study prepared for the Maine PUC referenced by Ms. Bodell in her direct testimony (Exhibit AG-TB-5). Please provide the equivalent description of GPCM model used by Black & Veatc...
	Response:
	Black & Veatch has provided the relevant assumptions used in GPCM analysis specified in the Exhibit AG-TB-5, pages 52-67 in the following responses and attachments.
	Please see Attachment AG-4-8(b) (Highly Sensitive Confidential Information) for the Nova Scotia Offshore Production Projections and Attachment CLF-1-18(a) (Highly Sensitive Confidential Information) for the monthly New England gas demand projections.

	AG 6-9 (Redacted)
	AG 6-10
	Response:

	AG 6-11
	Response:




