
From: Zhang, Yanda
To: Jon McHugh; Eilert, Patrick L
Cc: Anderson, Mary; Hunt, Marshall
Subject: RE: Docs for your study
Date: Tuesday, November 17, 2015 10:25:30 PM
Attachments: Natural Gas Strategic Planningv2 YZ.pptx

Jon,
 
I added one slide (#4) to summarize the two furnace standard proposals and the loss of savings for not requiring small furnaces to be condensing models.
 
I also revise the values in slide #5 to according to the last analysis.
 
Yanda Zhang
Direct: 916.844.1103
 

From: Jon McHugh [mailto:jon@mchughenergy.com] 
Sent: Tuesday, November 17, 2015 9:47 PM
To: Eilert, Patrick L <PLE2@pge.com>
Cc: Anderson, Mary <M3AK@pge.com>; Hunt, Marshall <MBH9@pge.com>; Zhang, Yanda <YDZhang@trcsolutions.com>
Subject: RE: Docs for your study
 
Hi gang,
 
Statewide the new tankless water heater standard in T-24 saves around 5.6 MM Therms per year, reducing growth from new construction from 19.2 to 13.6 Million therms for added new homes.  If this were
applied to all replaced water heaters this would be another 45 Million therms/yr statewide. There are about 10x of replacement water heaters sold as there are new water heaters. However Title 24 does not
require that new water heaters are tankless.   These estimates should be reduced by the fraction of residential water heaters that are served by PG&E as compared to all other providers. 
 
Yanda has calculated that PG&E's residential customers use 2,157 Million therms per year of gas.  If half of the statewide savings for water heating in T-24 occurs in PG&E's territory, this water heater standard for
new construction has about a 1/10th of 1 percent impact on residential sales which are about 1/3 of total gas sales.  If this were to be applied to existing water heaters the impact would be 10x as high which
would be growing by about 1% of residential sales per year (and leveling out after 13 years due to full stock replacement) or growing by around 1/3% of total sales per year.
 
I have provided a background discussion of the T-24 impacts statewide and some strategic planning concerning higher gas efficiency standards to be competitive relative to electrotechnologies.
 
In Title 24 there were no changes to the furnace efficiency requirements (which are preempted) .   I have conducted a little analysis which indicates why someone might want to increase gas furnace efficiency to
be more competitive with heat pump space heating.
 
Statewide for single family homes the improved water heating efficiency standard saves approximately on average 53 therms/yr per house.   Assuming  $1.14/therm based on PG&E residential G-1 baseline rate,
the savings per home is $60/yr.
For new construction, shifting from a 80% AFUE gas furnace to a 96% efficient gas furnace saves around 25 therms statewide (but 95 therms in CZ 16) for around $29/yr savings (and $105/yr in CZ 16).
 
For existing homes the savings are larger as the loads are larger and the base case efficiency is lower.
 
Yanda is going to have a better estimate of the existing homes savings as he is going to use the RASS data for this and he is going to evaluate the changes proposed or the federal standards which are different than
the changes to Title 24.
 
Please contact me if you have any questions about the Title 24 single family analysis.
 
I will be at the CEC meeting on LEDs in the morning and traveling to DC on Thursday and at the DOE ASRAC meeting all day Friday (I can be called Friday afternoon due to the 3 hour difference).
 
 
 
Jon McHugh, PE 
Principal 
McHugh Energy Consultants Inc.
PO Box 2878
Fair Oaks, CA 95628
Tel. 916.966.8600
Fax 916.471.3863 
e-mail jon@mchughenergy.com 
internet http://mchughenergy.com
 
 
-----Original Message-----
From: Eilert, Patrick L [mailto:PLE2@pge.com] 
Sent: Tuesday, November 17, 2015 9:24 AM
To: Jon McHugh <jon@mchughenergy.com>
Cc: Anderson, Mary <M3AK@pge.com>; Hunt, Marshall <MBH9@pge.com>
Subject: FW: Docs for your study
 
Jon:
How close are you on the deck?
Thanks.
Pat
 
-----Original Message-----
From: Hunt, Marshall
Sent: Tuesday, November 17, 2015 8:37 AM
To: Eilert, Patrick L
Cc: 'Zhang, Yanda'; Jon McHugh
Subject: RE: Docs for your study
 
Pat
At some point this will be a good observation to share with our leadership.  Also, Kristen at the CEC would be very interested.
 
Marshall B. Hunt
Professional Mechanical Engineer
Codes & Standards
Pacific Gas & Electric Company
415-260-7624
mbh9@pge.com
 
-----Original Message-----
From: Zhang, Yanda [mailto:YDZhang@trcsolutions.com]
Sent: Monday, November 16, 2015 11:31 PM
To: Eilert, Patrick L; Jon McHugh
Cc: Hunt, Marshall

mailto:YDZhang@trcsolutions.com
mailto:jon@mchughenergy.com
mailto:PLE2@PGE.COM
mailto:M3AK@pge.com
mailto:MBH9@pge.com
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Increasing the Value of Gas





























Natural Gas in a Changing Regulatory Environment

Carbon and Global Warming Mitigation

Natural Gas reduces carbon emissions from fossil fuel generation*

Natural gas: 1.2 lbs CO2/kWh

Coal: 2.1 lbs CO2/kWh

Reduce natural gas carbon emissions

Increase combustion efficiency, or

Fuel switching to electro-technology (heat pump)

“De-carbonize” the grid – reduce fossil fuels

RPS: 50% renewables by 2030

PG&E Codes & Standards - Title 24 Update
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* Source: http://www.eia.gov/tools/faqs/faq.cfm?id=74&t=11

















PG&E Gas Demand 
7,688 Million Therms/yr
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Source: 2012 Gas Report

















Million Therm/yr	Residential	Commercial	Industrial	Electric generation	Wholesale	NGV - Natural Gas Vehicles	2157	912	1858	2706	37	19	

DOE Res Gas Furnace Std. Development

Two DOE proposals under consideration

1st proposal: 92% AFUE (condensing) for all

2nd proposal: 

92% AFUE for large furnaces (>75 kBtu/hr)

80% AFUE for small furnaces (<75 kBtu/hr)

Significant savings loss for the 2nd proposal

Loss of 1st year gas savings: 1.1 MMT

Loss of customer bill reduction: $58 million (cumulative through 2030) 1
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1. Assume $1.14/therm based on PG&E residential G-1 baseline rate

















Impact on PG&E Residential Gas Demand
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Total Impact by 1st year savings< 0.2%

















Million Therms/yr	

[CATEGORY NAME], 2.99
Residential Remaining	Res FurnaceStd 	Res DHW Std	2154.2200000000003	1.85	0.93	
Increasing combustion efficiency increases value of natural gas

Increasing gas combustion efficiency

Increases end-use value of natural gas

Renders gas appliances more competitive relative to electro-technologies (heat pumps)

Resisting gas efficiency 

Runs risk of losing entire market for certain gas uses.

Tankless gas water heater baseline limits broad use of heat pump water heaters
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TDV comparison is basis of Title 24 trade-offs. Tankless baseline (2016)
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Difficult to use heat pumps

Especially for ZNE tier

















Statewide Average	Tank EF 0.60	Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	-9.0435021334193857E-2	0	3.1188873452884722E-2	-9.1590774624061178E-2	-6.0980096737293377E-2	CZ3 (Bay Area)	Tank EF 0.60	Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	-0.17124198527665616	0	6.4806459273331896E-2	-0.19249584421752552	-0.12773687960104482	

Compliance Margin (% TDV)



TDV comparison is basis of Title 24 trade-offs. Tank DHW baseline (2013)
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Easier to use heat pumps

Especially for ZNE tier

Old (2013) baseline encouraged fuel switching to heat pumps

















Statewide Average	Tank EF 0.60	Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	0	8.2934810020630856E-2	0.11153704017894288	-1.0599011103415755E-3	2.7012086021284663E-2	CZ3 (Bay Area)	Tank EF 0.60	Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	0	0.14620547028649036	0.20153687070416249	-1.8146428499016855E-2	3.7144421240445119E-2	

Compliance Margin (% TDV)



Single Family CALGreen ZNE Tier:
EE and PV Credit for Tier 1 & 2

















EE beyond code	01	02	03	04	05	06	07	08	09	10	11	12	13	14	15	16	0.22199999999999998	0.22899999999999998	0.22199999999999998	9.8999999999999977E-2	0.21499999999999997	0.15	0.15	2.2999999999999965E-2	3.6999999999999977E-2	6.0999999999999999E-2	0.11899999999999999	6.7999999999999977E-2	9.0999999999999998E-2	0.13099999999999998	0.13699999999999998	0.13299999999999998	PV Credit	01	02	03	04	05	06	07	08	09	10	11	12	13	14	15	16	7.8E-2	7.0999999999999994E-2	7.8E-2	0.20100000000000001	8.5000000000000006E-2	0	0	0.27700000000000002	0.26300000000000001	0.23899999999999999	0.18099999999999999	0.23200000000000001	0.20899999999999999	0.16900000000000001	0.16300000000000001	0.16700000000000001	Title 24 Climate Zone 

Fraction of T-24 Regulated Loads



Single Family DHW Gas Consumption
 of One Year’s Statewide SF New Const.
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Without sales of gas to electricity generation: 

	Loss in 5.6 Million therms is better than losing 13.6 therms

With sales of gas to electricity generation: 

	 Loss in 5.6 Million therms is better than losing 12.3 therms

5.6

12.3

*Indirect gas consumption assumes 3 to 1 source energy multiplier and 44% of electricity is from natural gas

















Million therm/yr direct	Gas Tank EF 0.60	Gas Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	19.237301181300001	13.5531599818	11.576665599745001	Million therm/yr Indirect	Gas Tank EF 0.60	Gas Tankless EF 0.82	Cond Tankless EF 0.96	HP EF 2.4	HP EF 2.7	6.9222057236653951	6.2280721787971904	

Million Therms/yr



Shrinkage, Leaks and Climate Change

Natural gas GWP 28-36 times per pound that of CO2 over a 100-year period.

http://www3.epa.gov/climatechange/ghgemissions/gases/ch4.html

MW CH4 = 16 g/mol,  MW CO2 = 44 g/mol

Per volume, leaked unburned Methane has 11 times more impact than CO2. 

16/44 x 30 = 11

“Shrinkage” 45 out of 2299 MMCF/day or 1.9%. (p 57, 2012 California Gas Report)

If 1.9% is leaks, this would account for 21% of global warming potential impacts of total gas load.

Some of unaccounted gas could also be metering error

http://infohouse.p2ric.org/ref/07/06348.pdf 
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Title 24 Residential Performance Approach (ACM) Base CASE

Unlike domestic hot water where performance approach has a single base case (Tankless Water Heater EF = 0.82)…

…Space heating has a different base case depending upon fuel source for proposed design

When Proposed Design is gas heated, Base Case is Min Federal Efficiency Furnace, AFUE = 0.80

When Proposed Design is electrically heated, Base Case is Min Federal Efficiency Heat Pump, HSPF = 8.2

Min eff heat pump space heating has a lower TDV budget than minimum efficiency gas furnace

Not a great strategic position when gas base case is called into question
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Compliance Margin (base = AFUE 0.80)
All alternates, including HP have comp margin
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Base

Case

0%

















CZ 03 (Bay Area)	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	0	6.8724768463548136E-2	8.484920446449791E-2	5.8370933270007246E-2	7.3592970790786277E-2	State Avg	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	0	3.9275595993107357E-2	4.8393820540019276E-2	7.0087167923843135E-3	1.5604249445075746E-2	Compliance Margin (%TDV kBtu)



Compliance Margin (base = AFUE 0.92)
All heat pumps have negative comp margin
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Base

Case

0%

















CZ 03 (Bay Area)	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	-7.3796409628723303E-2	0	1.7314361485107992E-2	-1.1117911056711728E-2	5.2274581803345146E-3	State Avg	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	-4.0881230693527351E-2	0	9.4909887881296159E-3	-3.3585988933087979E-2	-2.4639060327088121E-2	Title



Compliance Margin (base = HSPF 8.2)
Std Furnace has neg compliance margin
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Base

Case

0%

















CZ 03 (Bay Area)	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	-6.1989306970644746E-2	1.0995662261676763E-2	2.8119640875617927E-2	0	1.6165641077373279E-2	State Avg	Furnace AFUE 0.80	Furnace AFUE 0.92	Furnace AFUE 0.96	Heatpump HSPF 8.2	Heatpump HSPF 8.5	-7.0581856164380081E-3	3.2494624823384929E-2	4.1677207491641319E-2	0	8.6562015176262826E-3	Title



Single Family Space Heat Gas Consumption
 of One Year’s Statewide SF New Const.
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Without sales of gas to electricity generation: 

	Loss in 2.2 Million therms is better than losing 14.6 therms

With sales of gas to electricity generation: 

	 Loss in 2.2 Million therms is better than losing 8.1 therms

2.2

8.1

*Indirect gas consumption assumes 3 to 1 source energy multiplier and 44% of electricity is from natural gas

















Million therm direct	80 AFUE	92 AFUE	96 AFUE	8.2 HSPF	8.5 HSPF	14.649625076750002	12.420211129199995	11.902691300899995	Million therm Indirect	80 AFUE	92 AFUE	96 AFUE	8.2 HSPF	8.5 HSPF	6.5124185628025391	6.2853374713161063	

Million Therms/yr
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Subject: RE: Docs for your study
 
Jon,
 
I performed the billing impact analysis per Pat's request. Please include the following into your summary slides.
 
If DOE adopts a gas furnace standard that only requires furnace with heat input larger than 70 kBtu/hour to be condensing models, the loss of first-year energy savings from annual gas furnace installation in PG&E
territory is estimated to be 3.1 MMT/year. The loss of cumulative savings from 2020, when the standard is expected to take effect, to 2030 is estimated to be 51 MMT. This means that PG&E customer would pay
$58 million more for heating their homes (assuming $1.14/therm based on PG&E residential G-1 baseline rate).
 
The estimation is based on energy savings data obtained from the DOE's life cycle analysis model and market share data for different sizes of furnace provided in the DOE rulemaking document.
 
Yanda Zhang
Direct: 916.844.1103
 
-----Original Message-----
From: Eilert, Patrick L [mailto:PLE2@pge.com]
Sent: Thursday, November 12, 2015 7:59 PM
To: Jon McHugh <jon@mchughenergy.com>; Zhang, Yanda <YDZhang@trcsolutions.com>
Cc: Hunt, Marshall <MBH9@pge.com>
Subject: RE: Docs for your study
 
Can we estimate the total dollars that pge customers will have to pay if we the cutoff for condensing is 70 kbtu until 2030?
 
 
 
Sent from my Verizon Wireless 4G LTE smartphone
 
 
-------- Original message --------
From: Jon McHugh <jon@mchughenergy.com>
Date: 11/12/2015 7:52 PM (GMT-08:00)
To: "Zhang, Yanda" <YDZhang@trcsolutions.com>
Cc: "Hunt, Marshall" <MBH9@pge.com>, "Eilert, Patrick L" <PLE2@pge.com>
Subject: Re: Docs for your study
 
Alert: This message originated outside of PG&E. Use caution when opening attachments, clicking links or responding to requests for information.
*************************************
 
Yanda,
 
Is this the first year's worth of savings?  If yes do I just multiply by 10 for the tenth year's savings?
Does this include replacements and retrofits or new construction only?
What was base and proposed efficiencies for these analyses?
 
Thanks,
 
 
Jon McHugh, PE
Principal
McHugh Energy Consultants Inc
PO Box 2878
Fair Oaks, CA 95628
Tel 916.966.8600
https://urldefense.proofpoint.com/v2/url?u=http-
3A__www.mchughenergy.com&d=BQIFAg&c=hLS_V_MyRCwXDjNCFvC1XhVzdhW2dOtrP9xQj43rEYI&r=NFElWhf9TgrsB2jylwkJeQ&m=UmSicylhJDQNPRAkzWjiHdzclFUgTgE85BHACYuvf7g&s=hkNFt-
V5ErnDjM5Kq_fKYaXUXy08356OuJczOf_W0I8&e= <https://urldefense.proofpoint.com/v2/url?u=http-
3A__www.mchughenergy.com&d=BQMFAg&c=hLS_V_MyRCwXDjNCFvC1XhVzdhW2dOtrP9xQj43rEYI&r=NFElWhf9TgrsB2jylwkJeQ&m=sOd3rIRt7Dc9_HUxDpQEbGzICYRGReUd0H_09yOyLos&s=qG6DAOvw8stbQG-
j5lqatbmnG-q_tJxvmIc315E15GI&e=>
 
 
On Nov 12, 2015, at 6:54 PM, Zhang, Yanda <YDZhang@trcsolutions.com<mailto:YDZhang@trcsolutions.com>> wrote:
 
Jon and Marshall,
 
Here is estimate of furnace/water heater standards savings as compared to PG&E annual gas demand.
 
 
PG&E  gas demand (2011)
(base on CEC California 2012 Gas report)
 
MMT/year
 
MMCF/day
 
Residential
 
2157
 
577
 
Commercial
 
912
 
244
 
Industrial
 
1858
 
497
 
Electric generation
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https://urldefense.proofpoint.com/v2/url?u=http-3A__www.mchughenergy.com&d=BQMFAg&c=hLS_V_MyRCwXDjNCFvC1XhVzdhW2dOtrP9xQj43rEYI&r=NFElWhf9TgrsB2jylwkJeQ&m=sOd3rIRt7Dc9_HUxDpQEbGzICYRGReUd0H_09yOyLos&s=qG6DAOvw8stbQG-j5lqatbmnG-q_tJxvmIc315E15GI&e=
mailto:YDZhang@trcsolutions.com%3cmailto:YDZhang@trcsolutions.com


 
2706
 
724
 
Wholesale
 
37
 
10
 
NGV - Natural Gas Vehicles
 
19
 
5
 
Total
 
7688
 
2057
 
 
Savings from federal appliance standards (MMT/yr)
 
% of PG&E Total annual demand
 
% of PG&E Total residential annual demand
 
Residential Gas Furnace
 
1.85
 
0.02%
 
0.09%
 
Residential Gas Water Heater
 
0.93
 
0.01%
 
0.04%
 
Total
 
2.77
 
0.04%
 
0.13%
 
 
 
 
 
 
 
Yanda Zhang
Direct: 916.844.1103
 
From: Hunt, Marshall [mailto:MBH9@pge.com]
Sent: Friday, November 06, 2015 5:08 PM
To: Jon McHugh <jon@mchughenergy.com<mailto:jon@mchughenergy.com>>; Zhang, Yanda <YDZhang@trcsolutions.com<mailto:YDZhang@trcsolutions.com>>
Cc: Eilert, Patrick L <PLE2@pge.com<mailto:PLE2@pge.com>>
Subject: Docs for your study
 
John and Yanda
Here are two docs to get you started.  Look at my comment letter footnotes for important references.
 
Marshall B. Hunt
Professional Mechanical Engineer
Codes & Standards
Pacific Gas & Electric Company
415-260-7624
mbh9@pge.com<mailto:mbh9@pge.com>
 
We respect your privacy. Please review our privacy policy for more information.
http://www.pge.com/en/about/company/privacy/customer/index.page
 
We respect your privacy. Please review our privacy policy for more information.
http://www.pge.com/en/about/company/privacy/customer/index.page
 
We respect your privacy. Please review our privacy policy for more information.
http://www.pge.com/en/about/company/privacy/customer/index.page
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