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2022 Better Plants Summit – MEASUR Steam System Demo
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[bookmark: _Toc103330388]MEASUR Steam Assessment Module – Populating Steam System Data
1. Import Summit_Steam_DEMO ≫ Click on Assessment Summit_Steam_DEMO
2. Assessment Settings - Default
[bookmark: _Toc103330389]Operations details
Operating hours = 8000 hours
Power import = 5000 kW
Makeup water temperature = 50 F
Utility rates (Fuel = 5.78 $/MMBtu, Elec = 0.05 $/kWh, Water = 2.5 $/kGal)
Carbon emissions details (Fuel type = Natural gas ) Electricity grid region (00000 for US average)
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[bookmark: _Toc103330390]Boiler details
3. Calculate boiler combustion efficiency (75%)
a. Fuel = Typical natural gas
b. Stack temperature = 577°F
c. Ambient air temperature = 67°F
d. O2% in Flue Gas = 8.41%
e. Moisture in combustion air = 0.0077 lb of H2O per lb of air
[image: ]
4. Calculate Boiler Blowdown % -
a. Calculate blowdown – Blowdown conductivity – 7085 μS/cm
b. Feedwater conductivity – 289 μS/cm
c. Boiler blowdown 4.253%
[image: ]
5. Steam temperature - 760, deaerator details – 0.2%, 10 psig
6. [image: ]Completed Boiler details  - 






[bookmark: _Toc103330391]Header Details
7. Input steam system headers details –
a. 3 headers - High pressure, Medium Pressure, and Low Pressure
b. Generation at 600 psig, 760 F (High pressure) – hp usage 50 klb/hr, 100% condensate recovery, well insulated lines 0.1% heat loss
c. Medium pressure header at 150 psig, usage 100 klb/hr, 75% condensate recovered, heat loss of 1.5%
d. Low pressure header at 25 psig, usage of 200 klb/hr, 60% condensate recovered, heat loss of 5%
e. No desuperheat on any header 
f. Condensate is not flashed and is returned after deaerator at 150F due to high heat loss in uninsulated condensate return pipes.
[image: ]



[bookmark: _Toc103330392]Turbine Details
8. Input turbine details
a. HP to LP turbine – large single stage turbine – old unit – isentropic efficiency of 58%, connected to generator that is 97% efficient
b. HP to MP turbine – single stage turbine – isentropic efficiency of 60%, generator efficiency of 97%
c. Both turbines are operated to balance steam demand in different headers and generate electricity that is used at the plant. Remaining electricity is imported from utility.
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[bookmark: _Toc103330393]MEASUR Steam Assessment Module – Assessment/Savings
[bookmark: _Toc103330394]Energy Efficiency Opportunities
1. [bookmark: _Toc103330395]Adjust boiler operations – 
a. Modify combustion efficiency by reducing supplied excess air for combustion to 4% → combustion efficiency = 78.36%
b. Reduce boiler blowdown by let the boiler water conductivity rise to 11850 μS/cm → new blowdown rate = 2.5%
[image: ]

2. [bookmark: _Toc103330396]Insulation project – adjust heat loss percentages
c. Insulation / jacketing project on medium pressure steam lines to reduce heat loss to 1%
d. Insulation upgrade project on low pressure steam lines to reduce heat loss to 3%	

[image: ]


3. [bookmark: _Toc103330397]Reduce LP steam by flashing condensate from HP and MP headers to LP steam header
[image: ]

4. [bookmark: _Toc103330398]New  electrification project – reduce medium pressure steam usage by 30% → 70 klb/hr
[image: ]

Effective savings = 15%
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[bookmark: _Toc103330399]Report
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[bookmark: _Toc103330400]Sankey Diagram of Baseline and Modifications for  Steam Energy Accounting

[image: ]Baseline
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[bookmark: _Toc103330401]STEAM System DEMO Inputs Review - Report Input Summary
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Steam system data (continued)
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