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» Today, we are seeking TF affirmation of the
Steam Boiler Plant Add-On Custom Measure
Package (CMP).

» Overview of CMP Development

» CMP Scope: Measures and MAT

» CMP Content w/ Key Discussion/Decision Points
» TF Discussion

o TF Affirmation

3/28/2024



https://californiatechnicalforum.sharepoint.com/:f:/s/CalTFCustomInitiative/EtoRl-4RglNEkia48v-yrcoB9Nr0p8LooPTOarClv2mtRA?e=WQq6ks
https://californiatechnicalforum.sharepoint.com/:f:/s/CalTFCustomInitiative/EtoRl-4RglNEkia48v-yrcoB9Nr0p8LooPTOarClv2mtRA?e=WQq6ks

Materials

» Measure Package
o Measure Characterization

o Primary tool:
«~ DOE MEASUR

o Secondary support tools

= Steam Boiler Economizer Auxiliary
Calculation Procedure

Hyperlinks require access to the Custom Subcommittee
SharePoint site; email spencer.lipp@futee.biz to request access.
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Steam Boiler Plant CMP Timeline i

Feb April 2024
ez(;gzry Incorporate
August 2023 Cal TF
Working Group Subcommittee Review
Started Review Comments
Draft CMP Cal TF Share with
Completed Review CPUC for
January 2024 March 2024 Comments

April 2024
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CMP Measures

custom Measures Related Deemed Measures
» Stack economizer « SWPRO0OOQO7 — Steam Boiller
o Feedwater (AOE) — SWPRO0O07 limited Economizer, Industrial

o Condensing (AOE) — SWPRO0O07 limited

o Non-condensing and
o RCx existing system (BRO) 9

condensing economizer

* Blowdown system o Boiler input rating < 20 million
o Automated control (AOE) Btu/hr
o Heat recovery (AOE) © Commercial, industrial, and

¢ Combustion system agriculture sectors

o Combustion controls (AOE)
o Burner retrofit (NR/AR)

» Deaerator (DA)/make-up water
system
o Deaerator optimization (BRO)
o Water treatment system (AOE)
o Water treatment system controls (AOE)
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Feedwater Sensible heat recovery AOE
Condensing Indirect or direct latent heat recovery AOE
Stack
Economizer Feedwater and Sensible and latent heat recovery AOE
condensing
RCx existing system  Operational adjustments BRO
Automated control Automates blowdown through measurement of water conductivity AOE
Blowdown
Heat recovery System to use waste heat to preheat make up water or offset DA steam AOE
usage
Controls O, trim control with a combustion blower VFD AOE
Combustion
System Burner retrofit Retrofit to more efficient burner. Often coupled with a Selective Catalytic NR/AR
Reduction (SCR) system
DA tank optimization  Adjust DA tank pressure set-point to reduce steam pressure BRO
DA/Make-up  Water treatment New system to use reverse osmosis process discharge water as make up ~ AOE
Water treatment Additional controls to optimize water use and efficiency through increased AOE
system controls hot water reclamation or increased feedwater temperature
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TF Inpus

* Review of CPUC language and definition for
combustion controls

0 E-4818 AOE definition

=« New equipment onto existing host that improves host efficiency
(new controls that improves boiler efficiency)

= Host system operational without AOE (boiler operates with
existing combustion controls, example parallel positioning)

= Energy reduction occurs at the host equipment (savings occur at
the boiler and blower)

2 Replacement of AOE equipment

= Broken or poorly performing AOE equipment returning to previous
efficiency levels is BRO or NR with a like for like (O, trim
Increases efficiency)
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TF Inp lfH:m:n:,:

» Track 1 Working Group Report
0 TIWG AOE Example #5 (emphasis added)

An existing controls system with scheduling features only is replaced with a new system capable of multiple
additional functions including optimized start/stop, local occupancy override, and other functions that are
not present in the old system. The implementation plan includes the replacement of existing on/off
actuators and temperature sensors.

This measure is largely an AOE since controls are an add-on measure and the proposed system is a
nominal improvement over the old system with additional energy functionality. However, the
replacement of like-with-like components (actuators and sensors) is restorative.

- Working group decision consideration

= O, trim systems decrease the excess O,% to target 3% from ~5% for
parallel positioning systems

= Nominal energy improvement at the host equipment over the old
system

 Any TF Concerns with AOE categorization?
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» Existing conditions

2 10 of the 11 measures are AOE or BRO

2 Burner retrofit for AR requires existing system meets
CARB/local AQMD requirements

o Standard practice baseline

0 Burner retrofit

= Burner system that meets the requirements of current and/or
known future CARB requirements

= 35 Air Pollution Control Districts (APCD) and Air Quality
Management Districts with varying requirements
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ElgIDIity. EXCIUSIOoNsS
» Steam bollers only * New feedwater and/or
» All Residential and Non- condensing economizer
Residential sectors of for systems < 20 kBtu/hr
any vintage » New construction

* Any climate zone » Steam without natural

gas as a fuel source

» Bollers designed to be
condensing boilers not
eligible for stack heat
recovery
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» DOE MEASUR

o Updated and maintained version of the DOE Steam System Assessment Tool
1 Submodules and calculators incorporated into MEASUR assessment to calculate
savings for most measures

SELECT POTENTIAL ADJUSTMENT PROJECTS

Select potential adjustment projecis to explore opportunities to increase efficiency and the effectiveness of your system. E ; l I b m O d l I I eS l 'S ed

: |5: 2 Modify Make-up Water
Temperature

OModiyOpertn Hours 2 Adjust Boiler Combustion
e Efficiency

Adjust Blowdown Rate

- Blowdown Flash to Low
. Pressure

B - Preheat Make-up Water with
Blowdown

o Change Deaerator Operating
Conditions

@ Adjust Steam Demand/Usage D Adj ust Steam Usage

[ Adjust High Pressure Steam Usage
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» Steam Boiler Economizer Auxiliary Calculation

Procedure (Option)

- Guidance on incorporating MEASUR economizer calculator
2 ldentifies input data location from MEASUR

2 Alternative to modifying combustion efficiency in MEASUR

A B C D E F G H
1 |DOE MEASUR Version Number Source
2 |Operating Hours 8760 hrfyr [from System Setup | Operations | Operating Hours]
3 |Fuel Natural Gas Choose  [from System Setup | Operations | Fuel Type]
4 |Higher Heating Value l:IBtu[SCF [default from Feedwater Economizer] Calculator GUtpuHREEUItE
5 |Fuel Cost 5.78 S/MMBtu [from System Setup | Operations | Fuel Cost] Flow Rate of Flue Gases 110,143,167 MMBTUH’"
6 |Fuel Temperature [ eo* INPUT SOURCE ] Flow Rate of Steam 100,088,158 MMBtu/yr
7 |Flue Gas Temperature 400 °F [from Boiler Efficiency/Stack Loss Calculator]
8 Percent 02 orpExcess Air 02 Choose [from Boiler Ef'ﬁcieng,lstack Loss Calculator] Flow Rate of Feedwater 103,090,803 MMBtufvr
9 |02in Flue Gas/Excess Air 3 % [from Boiler Efficiency/Stack Loss Calculator] E”thia'F"s" of Steam 1,196 MMBTU,-'[‘,-’I’
10 |Combustion Air Temperature 80 °F INPUT SOURCE Enthalpy of Feedwater 196 MMBtu/yr
11 |Moisture in Combustion Air 0.0077 % [default from Boiler Efficiency Calculator] Flue Gas Outlet Temperature 295 °F
i: Boiler Energy Rate Input 125512.8 MMBtu/hi [from Diagram | Boiler Energy Input] Feedwater Outlet Temperature 256 °F
14 |Steam Quality Saturated Choose Annual Results
15 |Steam Pressure 150 psig [from System Setup | Header | Pressure] Energy Savings 33.559.153 MMBtu
16 |Steam Temperature r'F Only if Superheated Steam Cost Savings $133.901.022
17 Feedwater Temperature 2271 °F [from Diagram | Feedwater (purple}]
18 Boiler Blowdown % of Feedwater 3 % [from System Setup | Boiler | Blowdown Rate]
19 |Heat Exchanger Effectiveness l:l% INPUT SOURCE [value between 40 and 65 allowed]
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¢ C UStom er/S Ite 121 MMBtu/hr - .- 401.65 Klb/hr Click-on and mouse-over equipment and components for more
. . details.
information . 565.9F [
[ v § . r
* System operational () s2 o . N
——" 40.3 MMBtu/hr r
d a.ta an d 550 MMB; - - 3 — :
ifi I NI r Usage
specifications for 351.65 b/

PRV

MEASUR System v
Setup 513.5°F
* Specifications (e.g., 5 rssuon 100 K -

94 MMBtu/hr

50 KkiIb/hr

manufacturer spec PRV
sheet, engineering 1
v ) 100 Klb/hr
Iab da.ta., EtC .) Of e ?;1; psig > F'l;ocess >
measure case 0.41 ki 210 e L2
eqUipment (lf 'Y 409.85 kib/hr . 51.65 kib/hr 150 °F
appl ICab|e) Deaerator ’
15 psig L 4
( r
358.61 klb/hr 365.Tﬁgpm Make-Up 1o Kb
183.61 klb/hr Water
50 °F
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TF Input

Small Measures (<$25K)

» Data input verification of
key MEASUR inputs

o Nameplate pictures
o BAS/ISCADA screenshots
o LCD display pictures

TF Input — Does the M&V strategy provide the

CALIFORNIA

CCCCCCCCCCCCCC

Large Measures (=20K)

o Utilizes Steam Boiler
M&V

» Data input verification of
key MEASUR inputs

o Nameplate pictures
o Trend data as applicable

= Steam flow and pressure or
temperature

= Measure specific
parameters such as stack
temperature, working fluid
temperatures, blower speed

right balance between M&YV cost and value?
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» E-5152 allows exceptions to AOE
EUL limited by host RUL to AOE
equipment life as the EUL

2 AOE measure “remain(s) in place even if
the host equipment is replaced”

» Impacts stack economizer,
blowdown system, combustion
controls, and water treatment

o Justification

o Steam boiler activity to reset of the EUL is
often due to a retube and measures
remain
Measures are related to systems outside
of the boiler replacement activity

related to the host equipment?

TF |

nput
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E-5221 Examples

Table 1-3. Measure Life for Add-On Equipment by Host and Host Proxy

AOE Host AOE Host Proxy* Measure Life Example
AQE is typically
replaced or Lesser of: AOE: Anti-Sweat Heater
removed from MNone EUL of AOE Controls
service at same time RUL of Host | Host: Refrigerated Case
LA 0 U Dt L o o e e o e ] s o o s o e o . . . .
I AOE: Pool Cover
None EUL of AOE '
: Host: Pool Heater
___________ ROl — | TRE s — = —————————
AOE is r;l_ut typically replaced or removed EUL of AOE gUEt._;::r:turH .
FRJMCAC OF from service at same RUL of Host OIC e F':r —
removed from time as host proxy p Host proxy: Faucet
service at same time - . roxy
as host equipment AC"IE 'Sf:j_ﬂt'fvplta”\'d AOE: Ozone Laundry
r r remov :
eplaced or remove EUL of AOE Host: Water Heater

from service at same

time as host proxy

Host proxy: Building
System (Piping)

TF Input — Has the working group applied acceptable exceptions to standard AOE EUL
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* Any other TF comments or suggestions?

o Affirmation: Cal TF affirms the Steam Boiler Plant
Add-On Custom Measure Package.
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o Post TF-Affirmed CMP in Cal TF Custom Measure
Library

o Solicit CPUC Staff and CPR Consultant Team
Review
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