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NOMENCLATURE
Acronyms
IHPD Integrated heat and power dispatch.
[HPM Integrated heat and power market.
ISO Independent system operator.
PM-IHPM Pricing method for the integrated heat and

power market.

Sets and Indices

geé Electric energy generation units.
geET Dispatched electric energy generation units.
geT Thermal energy generation units.
geTt Dispatched thermal energy generation units.
1€D Electricity user.
ie Dt Dispatched electricity user.
jeQ Heating user.
jeaor Dispatched heating user.
l Operation bounds for generation units.
Parameters
bh Value of heating consumption. [$/MWh]
A Value of electric consumption. [$/MWh]
c&g Generation cost coefficients.
K;;g Coefficients for generation boundaries.
Variables
PM Heating price after correction. [$/MWh]
APM Electricity price after correction.  [$/MWh]
b, Net electric demand value. [$]
I1, Electric generation profit. [$]
U, Net heating demand value. [$]
Oy Heating generation profit. [$]
d; Electric demand. [MWh]
mh Marginal heat generation cost. [$/MWh]
mg Marginal electricity generation cost. [$/MWh]
Dgy hg Electricity and heat generation. [MWh]
q; Heating demand. [MWh]
ub? ugd Electric demand uplift payments and charges.
[$/MWh]
ubg, ug Electric generation uplift payments and
charges. [$/MWh]
vsd, 11;‘1 Heating demand uplift payments and charges.
[$/MWh]
vhe vg? Heating generation uplift payments and
charges. [$/MWh]
Dual variables
~ Heating price of the IHPD. [$/MWh]

A Electricity price of the IHPD. [$/MWHh]
gl Dual variable related to the operation at the
generation boundaries. [$]

APPENDIX A: GENERATION DATA

The coefficients for the generation bounds are presented in
Table [[I While Table [l contains the cost coefficients.

TABLE 1
GENERATION BOUNDARIES’ COEFFICIENTS

Generator 1 Generator 2

| K°, K' K% K’ K" KO,
g, 9, g, g, 9, g,
1 -1.00 -005 -4400 -100 000 3500
2 -100 116 4688 -1.00 220  9.00
3100 015 13070 100 033  105.00
4 100 000 12580 000 -1.00  0.00
5000 -1.00  0.00 - - -
TABLE 1T

GENERATION COST COEFFICIENTS

C2,g Crl),g Cg,g Cl{,g Cgp Cg
Generator 1 0.0435 36 0.027 0.6 0.011 12.5
Generator 2 0.072 20 0.02 234 0.04 15.65

APPENDIX B: SUMMER DISPATCH RESULTS

The results of the integrated heat and power dispatch for
the Summer scenario are given in Table [[T} Table [[V] presents
the results of the cost allocation in the Summer scenario.

TABLE III
SUMMER IHPD RESULTS

SW =$499.03 A =30$/MWh ~ =427$/MWh

User Type Dispatched Electric Heat
s P demand [MWh]  surplus [$]  surplus [$]
1 D 100 500 -
2 D 9.71 0 -
3 Q 60 - 343.8
4 Q 10 - 107.3
G " Dispatched Dispatched Electric Heat
CRErAOr electricity [MWHh] heat [MWh] surplus [$]  surplus [$]
1 40.27 70 -413.57 -38.5
69.44 0 0 0
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TABLE IV
SUMMER CA-THPD RESULTS

SW =$49872 MM =35$/MWh ~™ =4.82 $/MWh

User uPd ucd vPd pod Electric Heat
‘ [$/MWh] [$/MWh] [$/MWh] [$/MWh] surplus [$]  surplus [$]
1 0 0 - - 0 -
2 5 0 - - 0 -
3 - - 0 0 - 310.62
4 0 0 - 101.77
Generator uP® u‘e P v Electric Heat
[$/MWh]  [$/MWh] [$/MWh] [$/MWh] surplus [$]  surplus [$]
5.27 0 0 0 0 0
2 0 3.76 0 0 86.33 0

APPENDIX C: WINTER DISPATCH RESULTS

Table [V] shows the dispatch results for the Winter case. The
electricity cost-allocation results are given in Table [VI]

TABLE V
WINTER [HPD RESULTS

SW =$558479 X =1095$/MWh ~ =503$/MWh

User Type Dispatched Electric Heat
P demand [MWh]  surplus [$]  surplus [$]
1 D 100 2 405 -
2 D 70 13335 -
3 Q 164.5 - 0
4 Q 0 - 0
Generator Dispatched Dispatched Electric Heat
electricity [MWHh] heat [MWHh] surplus [$]  surplus [$]
1 104.38 130.58 -3 71251 5379.90
2 65.62 33.92 - 1302.82 1 481.58
TABLE VI

WINTER CA-IHPD RESULTS

SW = $6 93431 APM =45 $/MWh "™ =50 $/MWh

User uPd ucd oPd ved Electric Heat
[$/MWh] [$/MWh] [$/MWh] [$/MWh] surplus [$]  surplus [$]
1 0 0 - - 0 -
2 10 0 - - 0 -
3 - 0 0 - 0
4 - 0 0 - 0
Generator uP u‘e P v Electric Heat
[$/MWh]  [$/MWh] [$/MWh] [$/MWh] surplus [$]  surplus [$]
1 1.52 0 0 0 0 5379.90

2 0 13.08 0 0 72.98 1 481.58




