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Energy

« E=MC?

 For our discussion, we will focus on the cost of electrical
energy from The llluminating Company

« We will show how to calculate an electric bill

- We will show various ways to lower electric costs
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EUS Has Reduced BBHCS Electrical Costs Approximately
$270,000 and Growing

- Started EUS Energy Cost Reduction Program 8/1/14

- Utilize CEIl Filed Rates
— Available rates include GS, GP, GSUB and GT

- Reconfigured Campus electrical distribution system to qualify for lower rate
« Prior to 8/14 campus had six GS meters

« EUS combined the campus to one GP meter

- Saves approximately $5,400/month

- Approximately 10/22 savings increase approximately 50%

« On 8/24 savings increase to approximately $120,000 per year
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-  Without the EUS Program
- Billed Load 1,270-kW
« Amount $24,500

Master invose  SO00684889) Master Account: 210 000 516 190 Page 1011
THE ILLUMINATING COMPANY SUMMARY ACCOUNT DETAIL LIST - Master Account: 210 000 516 190
Summary Account: 210 000 516 190 Current Month Bill Amount § 5 (38 Total Accounts: 6
Customer Name:  WILKES & CO Total Amount Due: § 38 608 £ Total Billed: ¢
Billing Date: January 15 219 Due Date: Feteuary 19 2019 Total KWH: 376 115
e ———
Bl Type Codes A-Actual C=Customer E-Estmate Mt Sal
Service Pnceto Billed fBlled Bided Bd
Acoount Number  Addess  Rate Category Biling Period Amount Compare KWH __ Load  KVAR Typel
110 062 761 249 8611 WIESE RD BRECKSVILLE OM 44141
CE-GSD 12972018 1282018 LW 18,040 B41 175 A
FES8118 1W2V2018 1272872018 834 47 18,040 64 1 B0 A
110 062 761 322 6376 MILL RD BROADVIEW HEIGHTS CH 44147 N
110062 763 190 6812 MILL RD BRECKSVILLE OH 44141 M
110 062 763 872 6380 MILL RD ML SCH BRECKSVILLE OH 44141
CE-GPD 120872018 01002019 m W0 w83 X8 1 A
12/06/2018 01032019 $16; 710 %83 7962 A
110 083 011 552 457 HIGHLAND DR BRECKSVILLE O #4141
CE-GSD TWA2018 121192018 $1.379.15 19,215 55 a6 A
FES8118 1WXN2X018 12092018 5 M 18.215 5 182 A
110063 061 219 27 PURIC SQ BRECKSVILLE OM 44141
CE-GSD 1282018 12272018 $2.304 64 21760 1304 TRB E
FES-8118 12018 122772018 L IR/ 24.7680 134 1576 E



How Did We Do It?

- Bills are a combination of Demand (kW) and Energy (kWh)
and Fixed Charges (SS)

- Comprised of Rate Schedule and Riders



The Cleveland Electric Buminating Comparry Original Sheet 20
Cleveland, Ohio PU.C.O Mo 13 Page 1043

GENERAL SERVICE - SECONDARY TE “GS'

AVAILABILITY:

Available to general service installations requiring Secondary Service. Secondary Service is defined in
the Company's Electric Service Regulations. Choice of voltage shall be at the option of the Company.
SERVICE:

All service under this rate schedule will be served through one meter for each installation.

RATE:

All charges under this rate schedube shall be calculated as described below and charged on a monthly
basis,

Charge:
Up to 5 KW of billing demand
For each kW over 5 kW of billing demand

Reactive Demand Charge applicable 1o three phase cusiomers only
For each rkVA of reactive billing demand

BILLING DEMAND:
The billing demand for the month shall be the greatest of

1.  Measured Demand, being the highest thirty (30) minute integrated kW
2. 5O0RW
3. The Contract Demand

Measured Demand shall be estimated for all customers not having a demand meter and using ower 1.000
k'Wh per month by applying a factor of 200 by the folowing formula: Measured Demand = kWh / 200.

EEACTIVE BILLING DEMAND:

For installations metered with reactve energy metenng, the reactive billing demand in rkVA for the month
mnmwmhmmwh_dhmmm
kmmwmmmwhmmm-mw

X {measured lagging reactive kilovoltampere hours + measured kilowatthours). For all other installations,
the reactive billing demand shall be the integrated reactive demand occurring coincident with the
Measured Demand.

Filed pursuant to Order dated January 21, 2002, in Case Mo. 07-651-EL-AIR, before
Thie Public Utlities Commission of Oha
lssued by, Richard R, Gogg, President Effectve: May 1, 2008

The Cleveland Electric llumnating Company Ongnal Sheet 21
Cleveland, Chio P.U.C.O.No. 13 Page 1043

GENERAL SERVICE - PRIMARY (RATE “GP")
AVAILABILITY:
Available to general service installations requiring Primary Service. Primary Service is defined in the
Company’s Electric Service Regulations. Choice of voltage shall be at the option of the Company.
SERVICE:
Al service under this rate schedule will be served through one meter for each infstallation.
The customer will be responsible for all transforming, controliing, regulating and protective equipment and
its operation and maintenance.
RATE:

Al charges under this rate schedule shall be applied as described below and charged on a monthly
basis.

Distribution Charges:
Service Charge:
Charge:
For each kW of billing demand
Reactive Demand Charge applicable to three phase customers only
For each rkVA of reactive billing demand

BILLING DEMAND:
The billing demand for the month shall be the greatest of:
;: WW.MNWM(Q)MMM
3. mcumoem.u
REACTIVE BILLING DEMAND:
For installations metered with reactive energy metering, the reactive billing demand in rkVA for the month

lagging reactive kilovoltampere
the reactive billing demand shall be the integrated reactive demand occurring coincident with the
Measured Demand.

Fded pursuant to Order dated January 21, 2009, in Case No, 07-551-EL-AIR, before
The Public Wtilites Commission of Ohio
Issued by: Richard R. Grigg, President Effective: May 1,2000



The Cleveland Electric lluminating Company Original Sheet 80
Cleveland. Ohio PUC.O Mo 13 Page 1of 1

Rates and charges included in the rate schedules listed in the following matrix shall be medified
consistent with the terms and conditions of the indicated Riders:

Rate Schedule
Aiger - [Sheet] RE &3 GP | GSU | GT | STL | TRF | POL
Residential Distribution Credit - (81) .

A| Transmission and Ancllary Services - (B3) - - - - - - -
School Distribution Credit - (85) L] - .

Business Distribution Credit - (85) - .

P| Universal Service - (20) [ ] - - - L] - [ ] -

P| Energy Efficiency - (B1) [ ] - - L] L]

State KWh Tax - (B2) [ ] - - L] L] - [] -
Met Energy Metering - (93) [ ] - - L] L]

T| Demand Side Management - (27) [ ]

@| Distribution Uncollectible - (298] [ ] L] - L] L] L] [ ] -
Deferred Transmission Cost Recovery - (100) L] - . L] L] L] [] -
Green Resource - (104) . - - - . ] ] -
Advanced Metering Infrastructure / Modem Gnd - (106) . - - - - - - -
Delivery Senice Improvement - (108} [ ] - - L]

@| PIPP Uncaollectible Recovery - (108) L] - - - - -

T| Demand Side Managament and Energy Efficiancy - (115} - - - - . - - -

# - Rider is applicable or available to the Rate Schedules indicated

A - Rider is updated/reconciled annually T - Rider is updatedreconciled twice per year

@ - Rider is updatedireconciled quartery P - Rider is updated/reconciled periodically

Years ago the Riders were insignificant

Filed pursuant to Order dated January 21, 2008, in Case Mo. 07-351-EL-AIR, before
The Public Wtilities Commission of Ohio
|ssued by: Richard R. Grigg. President Effectve: May 1, 2000




The Cleveland Electric Buminating Company

Cleveland, Chio P.U.C.O. No. 13

Sheet 8D

11™ Revised Page 1 of 2

SUMMARY RIDER

Rates and chargas Inciuded In the rate schedules Isted In the following matrix shall b2 modified consistent with the tamms and

conditions of the Indicated Riders:

The Cleveland Electric Buminating Company

Sheet 80

Cleveland, Ohio P.U.C.0. No. 13 11" Revised Page 2 of 2
SUMMARY RIDER
School Distribusion Credi: - (B5) . . .
Stale KWh Tax - [52) . . . . ] . ]
Transmissicn and Ancilary Services - (83) . . . . . . . .
Universal Service - (20) L] . L] . L] ] . .

Rate Schedule
Riger - [Shesf RS GS GP | GSU | GT | 5TL | TRF | POL
@) Advanced Mebering Infrstuckors f Modem Gd - (108] L] L ] L] L ] L] L ] L]
@) ARermadive Enegy Resouns - (B2} L] L ] L] L ] L] L] L ] L]
Business Diskributon Credit - (B8} L ] L]
@) CElDeks Revenus Recovery - (112) L] L ] L] L ] L] L] L ] L]
Commercial High Load Facior Experimenial TOU — {1301 L ] L]
Deferred Fusl Cost Recovery - (118) L] L ] L] L ] L] L] L ] L]
A | Deferred Generation Cost Recovery - (117) L] L ] L] L ] L] L] L ] L]
@) Delhvery Capltal Recovery - [(122) L) L] L) L]
Delbvmry Service Improvement - (108) L] L ] L] L ]
@) DCeita Revenus Recovery - (5] L L L] L ] L] L] L ] L ]
T | Cemand Eide Marasgement - [37) L]
T | Cemand Side Marasgement and Energy EMdency - {115 L] L ] L] L ] L] L] L ] L]
A | Disirbution Modemization — (132) L L L] L ] L] L] L ] L ]
@ Disirbution Uncolecile - (59) L] L ] L] L ] L] L] L ] L]
@) Ecomomic Deveiopment - (195} L] L ] L] L ] L] L] L ] L]
Ecoromic Load Responss Frogram - (101) L] L ] L ]
Experimental Critical Peak Pricing - {113] L ] L] L ] L]
Experimental Real T Fridng - (111) L ] L] L ] L]
Fued - (105} L L ] L] L ] L] L] L ] L ]
@| Gemerafion Cost Recondlation - (103) L] L L] L L] L] L L]
Gemeraion Bervice - (114] L] L ] L] L ] L] L] L ] L]
T| Gowvemment Direcives Recoverny — (128) L L L] L ] L] L] L ] L ]
Grandiahened Contract - 84) L ] L] L ] L]
Huospital Met Energy Metering - (BT} L ] L] L ] L]
@) Lin= Extersion Cost Recovery - (107) L] L ] L] L ] L] L] L ] L]
Kt Ensgy Metering - (53] L] L ] L] L ] L]
@) HNon-Disrbubon Uncollecibie - (110) L] L ] L] L ] L] L] L ] L]
&) Non-Market-Based Sendces - (1150 L) L] L) L] L) L] L] L]
P | Non-Residental Deferrsd Distbulon Cost Recovery - (121} L ] L] L ] L] L] L ] L]
& | Ohioc Renswabie Rescurces - (125) L] L ] L] L ] L] L] L ] L]
A Peak Time Rebals Program (B5) L
T | Phase-in Recovery (125) L] L ] L] L ] L] L] L ] L]
@) PIFF Uncollechbie - (105 L L ] L] L ] L] L] L ] L ]
FReasonabie Armangement - (28] L ] L] L ] L ]
P | Residentisl Defemed Distrbution Cost Recovery - (120 L]
Residental Distribution Crexlit - (21) L)
T | Residental Eleciric Heabng Recovery - (122} L]
Residentsl Generafion Credtt - (123]) L]

Riger Is updatedireconsiled annually
Q - Riger Is updatediraconciled quartery

A

P

® - Riger Is applicable or avallabie to the rabe schedulas Indlcated
A -

T - Riger |5 updatedreconclied twice per year

P - Rider s updatedireconcliad periodically

Now they require a second page

Filed pursuant to Order dated December 21, 2016 in Case Mo, 14-1287-EL-550 before
The Public Utilities Commission of Ohio

lerrsmd Basr Thmermem [ Chembl D il e

| e = S

Jmmar=mazs 1 “W14T

Filed pursuant to Order dated Decamber 21, 2016 in Case Mo. 14-1287-EL-550 before

lssued by Steven E. Strah President

The Public Utilites Commission of Ohio

Effectve: Jamuary 1 2017




The Cleveland Electric lluminating Company

Sheet 112

Cleveland, Ohio P.U.C.O. No. 13 10" Revised Page 2 of 2
RIDER NMB
Mon-Market-Based Services Rider
NMEC = Thie amount of the Company's total projected Mon-Market-Based Services-related
costs for the Computation Period, allecated fo each rate schedule.
The Computation Pericd owver which MMB will apply shall be for a 12 month period
beginning no later than 75 days after filing, which will be no later than January 15th
of each year.
E = Starting June 1, 2012, any net over- or under-collection of the Mon-Market-Based
Semnvices-related costs, including applicable interest, invoiced during the pericd
from June 1, 2011 to March 31, 2012, allocated to rate schedules. Thereafter, E
will be calculated for the 12-month peried immediately preceding the Computation
Period.
BU = Forecasted billing units for the Computation Pericd for each rate schedule.
CAT = The Commercial Activity Tax rate as established in Section 5751.03 of the Ohio
Revised Code.
MMEB charges:
RS (ail KWhs, per KWh) 1.3561¢
GS" (per kW of Blling Demand) 344543
GP* [pes KW of Blling Damand) $8.7035
GSU per kW of Bllling Demand) 35.1025
5T {per kva of ENing Demand) 52.8860
STL (all kWhs, per KWn) 0.0000¢
TRF {all k¥hs, par kWn) 1.0487¢
POL {al kWns, per kWh) 0.0000¢

" Separately metered cutdoor recreation faciliies owned by nen-profit, govemmental and
educational institutions, such as athletic fields. served under Rate G5 or GP, primarily for
lighting purposes, will be charged per the MMB charge applicable to Rate Scheduls POL.

RIDER UPDATES:

The charges contained in this Rider shall be updated and reconciled on an annual basis. The Company
will file with the PUCO a request for approval of the Rider NMB charges no later than January 15th of
each year, which shall become effective on a service rendered basis no later than 75 days after filing.
unless otherwise ordered by the Commission. This Rider is subject to reconciliation, including, but not
limited to increases or refunds. Such reconciliation shall be based solely upon the results of audits
ordered by the Commission in accordance with the July 18, 2012 Cpinion and Order in Case Mo. 12-
1230-EL-550, and the March 31, 20168 Opinion and Order in Case Mo, 14-1287-EL-550 and upon the
Commission’s orders in Case Mo. 18-47-AU-COl.

Sheet 132
2™ Revised Page 1 of 1

The Cleveland Electric lluminating Compamny

Cleveland, Chio P.UCO Mo, 13

Fied pursuant to Orders dated August 25, 2010, July 18, 2012, July 1, 2015, March 21, 2018 and March ZE, 2018 in
Case Nos. 10-288-EL-550, 12-1230-EL-550, 15-0648-EL-RDR. 14-1207-EL-S50 and

Issued by: Samuel L. Belcher, President

17-2378-EL-RDR respectively, before
The Public Utilites Commission of Chio
Effective: April 1. 2018

RIDER DMR
Digtribution Modemization Rider

APPLICABILITY:

Applicable to any customer who receives electric service under the Company’s rate schedules. This
Distribution Modemization Rider {DMR) will be effective for service rendered beginning March 1, 2018.
This Rider is not avoidable for customers during the period the customer takes electric generation service
from a certified supplier.

The DMR charges will apply, by rate achedule, as follows:

RATE:
RS (all kWhs, per kiWh) 0.3314¢
G5 (per kW of Billing Demand) £0.5548
G5 (3l KWhs, per KWh) 0.1570¢
GP (per kW of Billing Demand) $0.7680
GP (31 KWhs, per kWh) 0.1570¢
S (per kW of Efing Demand) 20,6375
G5 (all k¥hs, per KWh) 0.1570¢
GT (per kWA of Billing Demand) 20.3470
GT (all kWhs, per KWh) 0.1570¢
STL (all kWhs, per KWh) 0.1570¢
TRF {all kWhs, per k¥h) 0.2884¢
POL (all kWhs, per kWh) 0.1570¢

RIDER UPDATES:

The charges contained in this Rider shall be updated on an annual basis. Mo later than December 15 of
each year, the Company will file with the PUCO a request for approval of the Rider charges which, unless
otherwise ordered by the PUCQO, shall become effective on a service rendered basis on January 1% of
each year.



Everyone Tells Me I Pay 10¢, 11¢, 12¢ ....

- The unit cost is

- Total bill SS divided by energy consumed (kWh)
- So Let’s Calculate Your December Bill

- 317,000-kWh;

- 999.3-kW,

. 389-kVAR;j

. $30,702.28;

» 9.68¢/kWh



GS Rate Schedule = §7.479 per kW

GS Riders = $8.234 per kW
Total GS demand = $15.12/kW

GS kW =1,270 x $15.12 = $19,200 (From
submeters)

GP Rate Schedule = $2.405 per kW

GP Riders = $8.62 per kW

Total GP demand = $10.98/kW

GP =999.3 x $10.98 = $10,970 = 3.46¢/kWh
Plus S5,700 EUS




The sum is less than the sum the parts

- The demand on one GP meter is less than the total of multiple GS
meters

- You pay for less units at a lower cost!

- Savings = $4,500 for December



CEl Billing Structure

» From previous we pay demand (kW)

« GP =999.3 x $10.98 = 510,970 = 3.46¢/kWh
« [t is NOT 3.46¢/kWh;

« |t 1S $10,970 @ $10.98 per kW



CEl Billing Structure

- There are Fixed fees that are NOT kWh
. Pay for kVAR @ $S0.36/kVAR = $142.32
- Two more flat charges for metering and service fee = $165

« Combo of fixed fees = 0.1¢/kWh

- Equivalent cost per kWh for demand and fixed charges = 3.56¢/kWh
- This is NOT an energy charge

- [t IS Demand and Fixed components



So Where Oh Where are the kWh Charges?

- There are no kWh charges in the GS or GP Rates

» P4S Generation is 5.18¢/kWh (an interesting factoid:
approximately 25% is a demand charge)

- The Riders vary by rate and periodic adjustments
 Approximately .6¢/kWh — 1.5¢/kWh

- December energy Riders - S0.0098

- Total energy charges = $19,520 = S0.0615/kWh (6.15¢/kWh)

» This IS the Energy Charge



Demand & Fixed Components Energy Components

Rate $2.405 Generation S0.0518
Rider - NMB $6.7035 Rate S0.0000
Rider - DM S0.768 Riders $0.0097
Rider - DCR $1.1035

TOTAL $10.98 S0.0615
Service and Meters S165/month

Total not equal to bill
Riders changed slightly on 1/19 and the meter read date is 1/3/19



OK. Now | have a Head Ache. What does it Mean?

« Primary Power Service Saves Money

- Saves more with new construction

- Electric Bill is comprised of Three Components
- Demand — Energy — Fixed

- Not all kWhs are created equally

- Let’s look at how the components affect Energy Saving Measures



Energy-Profiling-05/01/2018---05/31/2018¢
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Peak =1,736kW kWh used from 9:00AM to 7:00PM = 3,200kWh
What is cost of these 10-hours above 1,200kW?
(1736Kw-1200Kw) X $10.98 = S5,885 + 3,200kWh x $0.0615 = $S197

Energy-Profiling-05/29/2018---05/29/2018y 5,885 + $197 = $6,082 ms) 51.90/kWh
All kWh are not created equal.
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How To Reduce Electrical Costs

» Most Schools Have Lowered Consumption — HB Projects
- Most Schools Have Lowered their Generation Rate — P4S
- Few Schools Have Lowered their Distribution Rate

- Generation Rate + Distribution Rate = Total Electrical Rate

The Biggest Savings Opportunity is in
Regulated Distribution Rates



Energy Measures

- Energy Efficiency

- Energy Effectiveness

« Energy Conservation

- Demand Side Management
- Renewable Energy

« LEED



Ways to pay

« House Bill 264
« HB 153

- Plan and Specification
- PACE
» Third party own operate and maintain

- Utility incentives and/or Rider avoidance



Energy Efficiency

- Install new equipment
- LED

- VFD

- HVAC




Energy Conservation

- Conservation is a reduction in kWh only

- This means cost savings is energy only of $0.0615/kWh versus the
average cost of $S0.0968

» Shut things off when not in use

- Unoccupied set back controls



Energy Efficiency

- HB 264 or 153
Normally hire an ESCO

Design Build process

Must borrow money or pay cash

Most ESCO offer guarantee of savings
- Average cost of power or energy only??
- Pro — better control over selecting subs, team oriented

- Con - Over-emphasis on price can dilute quality



Demand Side Management

- Reduction in demand — kW only

- This means cost savings is demand only of $10.98/kW
— Limited energy savings

- Control when equipment is on
 Cycle HVAC - air handlers and compressors
- Thermal energy storage

« Run generation



Energy Effectiveness

- Right rate
- Regulated and de-regulated

- Equipment appropriately sized and utilized



Energy Efficiency

- Plan and Specification

- Traditional process of low bid
- Capital expense

 Pro - familiarity

» Con — Get low bidder — change orders — less cooperative



Renewable Energy

- Solar

- Wind

- Heat recovery
- CHP

« Alternative fuels



Solar

- Photovoltaic

- Roof Mount

- Ground Mount
- Trackers

« On Grid

- Off Grid



Solar

 Purchasing Options

« Buy

« Lease

- PPA

 Third Party Ownership



Solar

 Savings

Does not reduce demand

Energy Only

PPA providers tout savings based on average cost

Every kWh is not equal!



Remember, Every kWh is Not Equal

« kW is your new best energy friend



Contact Information

- Mike Spacek, PE, CEM, LEED AP

— Member, Operations Manager
- MikeSpacek@ EffectiveUtiltiyServices.com

- Mike@bestuseofenergy.com
- 419-602-0503
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