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	Sector  
	Building

	Name of DNA   
	Ms. Anand Tsog
Officer of the International Cooperation Division, 
Ministry of Environment and Tourism of Mongolia

	Primary Person Responsible for QC Procedures  
	Ms. Tegshjargal Bumtsend
GHGI Specialist of Environment and Climate Fund,
Ministry of Environment and Tourism of Mongolia

	Contact of the Primary Person Responsible  
	Environment and Climate fund (ECF), Margad Center, 8th khoroo, Student Street, Sukhbaatar District, Ulaanbaatar-14191, Mongolia
Tel.: +976-70000753
Fax: +976-11-310-743
Email: tegshjargal77@gmail.com

	Implementation Dates of QC Procedures  
	

	

	Please describe how your QC procedures were implemented 

	Pre-submission QC: 
Parameters used in the calculations of the standardized baseline consisted of (a) monitored/ measured data and (b) previously standardized or reference data. 

(a) Monitored and/or measured data are listed along with respective units, aggregation levels, acquisition procedures, and sources of data in the data delivery protocol (Appendix 2) and consist of:

· Building unit level data obtained from the Housing and Public Utilities Authority and private company “Ganbij” LLC:
· Building unit characteristics (category and construction date)
· Energy consumption: electricity and hot water. No direct fossil fuel use occurs in the buildings and therefore, not data for such parameter were used.
· Gross floor area 

· Electricity and heat production facility level data obtained from the Energy Regulatory Council:
· Fuel consumption for the production of heat (hot water) and electricity for each CHP, characteristics of the hot water distribution network (e.g., losses)
· Energy content of hot water produced at the facility level, i.e., hot water production systems (CHP2, CHP3, and CHP4)
· Internal electricity consumption for operation of facility

(b) Previously standardized or reference parameters consist of:

· Country specific emission factor for coal for Mongolia reported in Mongolia’s first BUR
· Grid emission factor for Mongolia’s national electricity grid, ASB0039-2018 Version 01.0

	Post-submission QC:
· All collected data pertaining to building units will be compiled in an online database
· Monitoring of changes in standardized or reference values (Grid emission factor and country specific emission factor for coal) will be performed   

	Corrective actions: 

	Please specify how the credibility of the data sources was checked. 

	Data sources were governmental authorities. Following two missions attended by local and international consultants and members affiliated to the Energy Regulatory Council, Housing and Public Utilities Authority, data was collected in subsequent correspondences using templates in Appendix 3. Data template format.  

	Please specify how the accuracy of the data was checked. 

	General QC procedures implemented to verify accuracy of collected data
· Units were verified for all data reported and used in the calculations 
· Conversion factors were verified 
· All parameters transcribed for the final calculation of emission were verified 
· All formulae used in calculation were verified 

Specific QC procedures implemented to verify accuracy of collected data
GFA

GFA is determined during building design phase and inspected by different bodies such as State Inspection Agency, Commissioning Committee 

Electricity consumption (grid and hot water production)
· Reported electricity consumption across three years were compared to identify any variabilities 
· EFgrid: The combined margin EF reported in the CDM Approved Grid emission factor for Mongolia’s national electricity grid (ASB0039-2018 Version 01.0) was used in calculations. Future QC would involve verifying updates. 

Fuel consumed for hot water production
· NCV: reported values for Baganuur (14.7 TJ/Gg) and Shivee-Ovoo (12.0 TJ/Gg) were verified to be within the uncertainty range reported for IPCC default values, i.e., 5.50 TJ/Gg and 21.6 TJ/Gg (see Table 1.2 Vol 2. Of 2006 IPCC guidelines) (in accordance with TOOL3 referred to in TOOL31)
· EF: The country specific EF for coal reported in Mongolia’s first BUR submitted in 2017 (p.54) was used in calculations. 
· To verify accuracy of reported fuel consumption for the generation of electricity and heat, reported amounts of fuel consumed for generation of electricity and heat were compared with reported total amounts of electricity and heat generated. The comparison resulted in acceptable deviations of 13% (CHP2), 10% (CHP3) and 12% (CHP4)). 

	Please specify how the consistency was achieved in particular where multiple secondary data sources were used. 

	Not applicable

	Please specify how the “Standard for data coverage and validity of standardized baselines” was complied with.  

	Assumption for submission date of the standardized specific baseline emissions: 2018 
Data coverage period: 2013-2018
Data currentness period: 2016-2017
To comply with data coverage standard, the calculations of standardized baseline emission factor in buildings were performed using energy consumption data in buildings for electricity, fuels, and hot water, and fuel and electricity consumption data for hot water production during the years 2015, 2016, and 2017, which are within the data coverage period. 

To comply with data currentness standard, data used was no more than 2 years old relative to submission date (tool 31 provisions)

The proposed period of validity for the standardized baseline emission factors is 3 years from the date of its adoption. 

	Please specify how the completeness was achieved. 

	All fields requiring input of data were verified 
All dates for reported data were verified to be within the coverage period 
Construction dates reported were verified according to the definition of existing and new building

	Please specify how the transparency was achieved.  

	All data pertaining to building units used for the calculation of the standardized specific baseline emission factor are archived in an online database 

	Please specify major issues and uncertainties identified during the QC procedures. 

	· Insufficient energy consumption data for existing buildings to fulfill minimum sample size requirements in all categories with the exception of retail
· Insufficient energy consumption data for new buildings to fulfill minimum sample size requirements for hotels (2015-2017) and residential buildings 2017
· Inconsistency between reported energy consumption data and construction dates for new buildings (e.g., buildings built in 2016 have data reported in 2015)
· Absence of details on hot water consumption data acquisition for building units without heat meters (i.e., no details on calculations and parameters)
· Outdated NCV value for Shivee-Ovoo is obtained from the supplier Shivee-Ovoo Joint Stock Company website (http://shivee-ovoo.mn/index.php?module=menu&cmd=content&menu_id=109 ), which was last updated in 2016
· Insufficient details on calculations of NCV value for both Shivee-Ovoo and Baganuur coal, which should represent weighted average values per year (TOOL3 referenced in TOOL31)
· Inconsistent NCV value reported for Baganuur and presented on supplier’s website; 
· Incomplete information on dates pertaining to NCV of Baganuur 
(http://www.baganuurmine.mn/?page_id=681)
· Incomplete reporting of internal electricity consumption for CHP2 and CHP3
· Inconsistent reporting of data available for internal electricity consumption for CHP2

	Please specify major corrective actions taken during the QC procedures. 

	 

	Please justify the conservativeness of the approaches taken during the QC procedures. 

	The aggregation level of internal electricity consumption reported varied for the three CHPs, where total electricity consumption was available for all internal operation activities and not specific to hot water generation (except for CHP4). Therefore, for consistency, the total internal electricity consumption was used in the calculations of the emission factor for hot water production. In the case of CHP4, where electricity consumption for hot water production and for all activities are available, the final value of the EF resulted in a 9% difference. The resulting difference in the average EF value of for the three CHPs for each year was 4% and did not result in changes up to the second decimal point. 

	Please summarize key findings and present a plan to improve the data quality in the future. 

	Building energy consumption data
· Data to fulfill the minimum sampling size for buildings defined as new should be obtained
Electricity consumption 
· For building unit level consumption: electricity purchase invoices should be cross-checked with electricity generation records (TOOL31 refers to TOOL5)
· Records for calibration of meters measuring electricity consumption should be verified (in accordance with TOOL5 referred to in TOOL3). The accuracy class of the meters should be provided and verified against grid operator or national requirements. 
· Electricity produced by CHPs should be cross-checked with sold electricity
Fuel consumed for hot water production
· Fuel quantity: The amount of fuel consumed for electricity and heat production should be cross-checked by annual energy balance based on fuel purchase receipts (in accordance with TOOL3 referred to in TOOL31).
· Energy content of hot water produced: calculations and assumption verification needed (measured mass or volume flows, temperatures etc.). Hot water generated should be cross-checked with records for hot water sold. 
· NCV: verification of calculation of NCV; NCV should be weighted average annual values in accordance with TOOL3 referred to in TOOL31)


 

Date to finalize this report   						Signature of DNA


Anand Tsog
Officer of the International Cooperation Division, 
Ministry of Environment and Tourism of Mongolia 
Government building II, United Nation's Street 5/2
ULAANBAATAR – 15160, Mongolia
Phone:	+976-11-263341
Fax:	+976-51-264711
Email: anand@mne.gov.mn 
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Appendix 2. Data delivery protocol 

General information
The purpose of data collection is to establish a standardized baseline for specific emissions due to energy consumption in the building sector in Mongolia. 

Confidentiality: 
Data obtained was kept confidential. Selected data will be shared publicly on the website (under construction.)

Requests for further clarification
Contact person to address inquiries and further clarifications needed.

Requirements for data collection and delivery

Data types: Data required for the establishment of the standardized baseline are presented in Table 1: Data delivery protocol.

Data acquisition/aggregation: 
Data was collected for each year in the data coverage period (2015-2017)

Building unit level
· Energy consumption: electricity, fuel, and hot water 
· Gross floor area 

Electricity and heat production at facility level
· Fuel consumption for the production of heat (hot water) and electricity for each CHP, characteristics of the hot water distribution network (e.g., losses)
· Energy content of hot water produced at the facility level, i.e., hot water production systems (CHP2, CHP3, and CHP4.)
· Internal electricity consumption for operation of facility

[bookmark: _Ref529712637]
[bookmark: _Ref529805449]Table 1: Data delivery protocol
	Data/parameter
	Units
	Acquisition procedures
	Source of Data
	Contact persons

	Building category
	NA
	To be determined
	Housing and Public Utilities Authority
	Heating engineer of Dept. Policy and Planning 

	Gross floor areas (GFA) per building unit per category
	m2
	Building design

	Housing and Public Utilities Authority
State Inspection Agency, Commissioning Committee	
	Heating engineer of Dept. Policy and Planning 

	Electricity consumption per building unit
	kwh/month
	Building unit level monthly metered bills
Compilation in data collection form template per year
	Housing and Public Utilities Authority
Private company “Ganbij” LLC.
	Heating engineer 


	Energy content of hot water consumed per building unit (supplied by district heating network)
	GJ/month-year
	Measurement of energy content:
Building unit on-site measurements using heat meters (GJ): for education, retail and office building units
	Housing and Public Utilities Authority
	Heating engineer of Dept. Policy and Planning 


	
	m3 / month
	Calculation of energy content
Substation on-site measurements using flow meters (on distribution company side): for residential, hospital, hotel building units
Calculation of energy content using temperature difference: 
· inlet to building: 60 ◦C
· inlet to substation 5 ◦C
	To be determined
	To be determined

	Technical distribution loss of hot water production system
	%
	Distribution network level
	District heating companies- ERC
	Building Energy Efficiency Specialist of Dept. Energy Conservation 

	Internal electricity consumption for  hot water production system
	kWh
	Facility level (CHP2, CHP3, CHP4)
	ERC
	Building Energy Efficiency Specialist of Dept. Energy Conservation 

	Fuel consumption for hot water production system
	kg actual coal/yr
	Facility level calculation of actual coal consumed for hot water production per year:
· On-site measurement (measurement or calculation) of energy content of hot water produced (Gcal/yr)
· Coal consumption (kg of coal equivalent/yr) (measurement or calculation)
Conversion of kg coal equivalent to actual coal  
	ERC
	Building Energy Efficiency Specialist of Dept. Energy Conservation 

	Energy content of the water produced by the hot water production system
	Gcal/yr
	Facility level on-site measurement of energy produced (measurement or calculation)
	ERC
	Building Energy Efficiency Specialist of Dept. Energy Conservation 




Summary report 

Data was collected in accordance with the data delivery protocol in Table 1 and using data collection forms provided in Appendix 3. Data template format. The quality of the data was ensured by:
· Checking consistency of units of reported data
· Performing validation calculations
· Verifying all fields in data collection forms were completed 
· Verifying consistent aggregation details in reported data 

Identified data quality issues include: 
· Insufficient energy consumption data for existing buildings to fulfill minimum sample size requirements in all categories with the exception of retail
· Insufficient energy consumption data for new buildings to fulfill minimum sample size requirements for hotels (2015-2017) and residential buildings 2017
· Inconsistency between reported energy consumption data and construction dates for new buildings (e.g., buildings built in 2016 have data reported in 2015)
· Absence of details on hot water consumption data acquisition for building units without heat meters (i.e., no details on calculations and parameters)
· Outdated NCV value for Shivee-Ovoo is obtained from the supplier Shivee-Ovoo Joint Stock Company website (http://shivee-ovoo.mn/index.php?module=menu&cmd=content&menu_id=109 ), which was last updated in 2016
· Insufficient details on calculations of NCV value for both Shivee-Ovoo and Baganuur coal, which should represent weighted average values per year (TOOL3 referenced in TOOL31)
· Inconsistent NCV value reported for Baganuur and presented on supplier’s website; 
· Incomplete information on dates pertaining to NCV of Baganuur 
(http://www.baganuurmine.mn/?page_id=681)
· Incomplete information on operation mode of cooking stoves (i.e., electricity or fuel combustion)
· Incomplete reporting of internal electricity consumption for CHP2 and CHP3
· Inconsistent reporting of data for internal electricity consumption for CHP2



Date to provide this Protocol 							Signature of DNA





[bookmark: _Ref529798501]Appendix 3. Data template format

Definition of sector: This data template is to be used for the establishment of a standardized baseline by building category for the building sector in Mongolia. 

Scope of standardized baselines: The data collected pertains to energy consumption of buildings covering 6 categories of buildings identified in the urban areas of Ulaanbaatar, Mongolia. Energy for consumption in the form of electricity and hot water is supplied to the buildings via national electricity grid and hot water distribution networks. The electrical grid and hot water distribution networks are supplied by CHPs (CHP2, CHP3, and CHP4.) 

Structure of data templates: Key information reported in the data templates consists of:

a) Measured/monitored parameters (collected in the data collection template): 

· Electricity, fuel, and hot water consumption data for each building unit
· Gross floor area  for each building unit 
· Fuel and electricity consumption for hot water production for CHPs (CHP-2, CHP-3, and CHP-4)
· Energy content of hot water produced for CHPs (CHP-2, CHP-3, and CHP-4)
· Technical distribution losses for the hot water distribution system 
· NCV for coal types used in each CHP facility provided by ERC and supplier (Shivee-Ovoo Joint Stock Company) and Baganuur supplier

The data templates consist of: 

· Characteristics and energy consumption of building units- an example for the residential category and year 2015 for NEW and Existing buildings (Figure 1 and Figure 2, respectively.) The same templates are used for other categories and years
· Fuel and internal electricity consumption for hot water production for CHPs (CHP-2, CHP-3, and CHP-4) (Figure 3)
· Energy content of hot water produced for CHPs (CHP-2, CHP-3, and CHP-4) (Figure 4)


	
	Building age: all sampled buildings should have finalized construction within the past 5 years

	YEAR 2015
	
	
	
	
	
	Rural 
	
	

	ENERGY CONSUMPTION DATA OF RESIDENTIAL BUILDINGS 
 (Minimum: 20 Maximum: Unlimited)
	

	
	
	
	
	
	
	
	
	
	

	#
	Sub station code
	Building ID
	Date of construction
	Building address
	Urban Area or Rural Area or Ger
	Area of building (m2)
	Fuel consumption (ton/yr)
	 Electricity consumption (kWh/yr)
	Hot water consumption (if available from hot water grid) 
 (Gcal/yr)
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[bookmark: _Ref529696181]Figure 1: Data collection form for new residential buildings in the year 2015



	Building age: all sampled buildings should have finalized construction more than 5 years ago

	YEAR 2015
	
	
	
	
	
	Rural 
	
	

	ENERGY CONSUMPTION DATA OF RESIDENTIAL BUILDINGS 
 (Minimum: 20 Maximum: Unlimited)
	

	
	
	
	
	
	
	
	
	
	

	#
	Sub station code
	Building ID
	Date of construction
	Building address
	Urban Area or Rural Area or Ger
	Area of building (m2)
	Fuel consumption (ton/yr)
	 Electricity consumption (kWh/yr)
	Hot water consumption (if available from hot water grid) 
 (Gcal/yr)
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[bookmark: _Ref529696184]Figure 2: Data collection form for existing residential building in the year 2015
	Fuel consumption for electricity and heat production
	
	

	Parameter
	Unit
	2015
	2016
	2017

	Fuel consumption rate (in coal equivalent)
	Electricity
	g/kWh
	 
	 
	 

	
	Heating
	kg/Gcal
	 
	 
	 

	
	
	
	
	
	

	Internal electricity consumption 
	
	
	

	Electricity used for internal consumption (kWh)
	2015
	2016
	2017

	
	
	
	


[bookmark: _Ref529710893] Figure 3: Data collection form for (a) fuel consumption for electricity and heat production at the CHP facility level   and (b) internal electricity consumption for operation of CHP


	Parameter
	Unit
	CHP-2
	CHP-3
	CHP-4

	
	
	2015
	2016
	2017
	2015
	2016
	2017
	2015
	2016
	2017

	Electricity generation
	1000 kWh
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Electricity production
	1000 kWh
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total Heat Generation
	Gcal
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Steam
	Gcal
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Water
	Gcal
	 
	 
	 
	 
	 
	 
	 
	 
	 


[bookmark: _Ref529710996]Figure 4: Data collection form for energy content of hot water produced at the CHP facility leve

