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Introduction

A number of the Commercial Building Partnership Projects (CBPs) will require metering, monitoring,
data analysis and verification of savings after the retrofits are complete. Although monitoring and
verification (M&V) agents are free to use any metering and monitoring devices that they chose, the data
they collect should be reported to Pacific Northwest National Laboratory (PNNL) in a standard format.
PNNL will store the data collected in its CBP database for further use by PNNL and the U.S. Department
of Energy.

This document describes the data storage process and the delivered format of the data from the
measurement and verification (M&V) agents.

Metering

There are a number of reasons for metering major energy end-uses (electricity, plug loads, lighting,
process loads, etc) and specific heating, ventilation and air-conditioning (HVAC) systems. Metering is
typically done to:

1. Establish occupancy schedules and schedules for end uses (plug loads, lighting, HVAC
equipment, process loads, etc)

2. Estimate efficiency or characterize the detailed performance of major HVAC systems (chillers,

boilers, roof-top packaged units, etc)

Estimate power densities (lighting, plug loads, miscellaneous process loads)

Establish setup points (heating/cooling, static pressure, etc)

Calibrate energy simulation models

Verification of savings from retrofits to major end uses or HVAC systems.
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The first step in this process is for the M&V agent to develop a metering plan to meet the needs for the
analysis proposed by the modeling agent. The metering plan should outline what will be metered and
how it will be metered. In addition, the metering plan should also identify the frequency of data samples.
The plan should also recommend how frequently the data should be retrieved and the method of retrieving
(on-site visit or phone or local area network etc).

Guidance on Metering Frequency

Although the analysis needs will dictate the data collection frequency, for most analysis needs, hourly
data will be sufficient. In some cases, sub-hourly might be needed (for example, to establish run-times
for equipment that turns ON/OFF more frequently than hourly). To verify savings from retrofit, in most
cases, daily energy consumption would be sufficient, but it if the budget allows data should be collected
hourly.

Data Collection

Once the meters are in place, it is time to periodically retrieve the data. The retrieval method and
frequency at which it occurs will depend on the type of meters installed. Some meters will require a
periodic visit to the site (once a week or month) to collect the data from the installed meters/loggers, and
bringing it back or emailing the data to the data analysis lead at PNNL. Other meters may have remote



monitoring capabilities, where M&YV staff can periodically download the data over the phone or local area
network and provide the data to the data analysis lead and PNNL. The frequency of download (especially
for site visits) is critical because there will be a finite amount of storage on the loggers. The metering
plan will identify how frequently the data should be retrieved and the method of retrieval.

Naming the data files is critical because there will be a huge number of files over time. As a result,
proper procedures are to be followed when naming the data files. In some cases the data files will only
have one data point. However, in some cases, there will be multiple data points in a single file. If the
files contain multiple data points, each data point should be appropriately labeled.

The required naming convention for the files is: Site.LocationWithinSite.EndUse.Date.Initials.csv,
where

e “site” is a unique three digit site ID that is pre-assigned to each site, for example, the site ID for
Crowne Plaza is “100.” Site IDs for the rest of the sites will be pre-assigned by PNNL and
provided at the request of the M&V agent.

o “LocationWithinSite” indicates where the meter was installed, for example, while metering loads
in a guest room in Crowne Plaza the guest room number (201) should be used or if a meter is
installed in an air-handling unit (AHU), the AHU number (AHU-1) should used.

o “EndUse” refers to the actual point that is being measured, for example, use “PTHP-Amp” to
indicate a current measurement in a packaged terminal heat pump.

o “Date” refers to the date the data was downloaded, use “MM-DD-YYYY” format.

“Initials” refers to the person who downloaded the file.

o Finally, the file extension should be noted, “csv” refers to the file type, which is comma separated

file format. For space or tab delimited files use a “txt” extension.

Data transferred to PNNL should be either ASCII text or ASCII comma separated variable format
(csv). PNNL will not accept any binary or proprietary formats of data.

Data Storage at PNNL

PNNL stores data in a MySQL" database. MySQL is a popular open source database that has good
performance, is highly reliable and is easy to use. The database currently has four tables that are
relationally linked: 1) meterdata, 2) meters, 3) buildings and 4) utilitydata.

The “buildings” table has relevant information about the building (or site) as shown below.
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® [Table Design] buildings @nac (nac) |__||E|B|

File Edit Window
P New [5) Save pilSaveds | [5] AdéField | Insert Field ] Delete Ficld f
Mame | Tvee |Length | Decimats [Attow dit | |4
P} |Buildingame varchar 233 0 | g
_ Building [} int 11 0 |
_|BuildingArea doubls 11 0 N
_ Comment varchar 236 0 -
_ Addrass varchar 255 0
_ State varchar 2 0
Tiprode int 10 0
T St
Default: | V|
Comment: | | E]
Character s=t: |1,at1'.n1 V|
Coltation: |1,at1'.n1_5wac'.i5h_<:i v |
Eev Length: | { |
[ ] Binary
INumber of Field: 7

M&V agent should provide all relevant building information before the start of data transfer to PNNL.
After PNNL receives this information, PNNL will provide a unique site 1D for the building.



The “meters” table has the relevant information about each of the meters as shown below.

® [Table Design] meters @nac (nac)
File Edit Window

@ New [ ) Save il SaveAs | ] AddFisld {7 Insert Field 7] DelstaFisld | o* Primary Kay

Fizlds |Inc'.axas Foreign Kews || Triggers || Options || Comment

Tepe |Length  |Decimats |Attowdwnt | | 4

int 11 0 O |2
MatarID int 11 0 O [~&
" | Meteriame varchar 235 0 0
" |Units varchar 64 0
" |scating double 11 10 0 )
" |sizeDependent timyint 1 0 0
" | comment varchar 255 0
" | minVatne double 11 0
| maxvatee double 11 0
v
Default: | w |

Comment: | | E]

I:l Auto Increment

[ Unsizn=d

[] Zarofill

INumher of Field: 9

As soon as the metering plan is developed and approved by the design consultant, the M&V agent should
provide that information to PNNL. At a minimum, PNNL will need a list of meter names and the units
for each of the meter values. The meter names should be unigque and should not be longer than 255
characters. M&V agents can assign unique meter IDs for each of the meter points. PNNL recommends
that meter ID “1” be assigned to whole building electricity consumption and meter 1D “2” for outdoor air
temperature. If whole building electricity or outdoor air temperature is not monitored at this site, start the
meter IDs numbering sequence with “3.” Make sure that within each building, the meter IDs are unique.

The variable “scaling” is used to scale non-hourly energy consumption data to hourly values, a value of
1" for scaling implies no scaling. If the consumption data in kWh is collected every 15-minutes, the
scaling field will have a value of “4.” A value of “1” for “SizeDependent” variable indicates that the
variable can be normalized. The minValue and maxValue inputs for each meter are used to check the
range of the metered data. So, the M&V agent should provide reasonable minimum and maximum values
for each of the meter data points. PNNL will provide an example spreadsheet that will show all of the
relevant information that is needed. Please use the spreadsheet to customize it to your needs.



The “meterdata” table (as shown below) is used to stores all metered data. Each record in the table is
uniquely associated with a building, meter, and with a unique date and time stamp. No duplicate values
are allowed. If duplicate values are provided, only the first value will be used, and subsequent values will
be ignored during the transfer of data to the database.

File Edit Window

ol

g New [ save @ Save As :'_'| Add Field '_'_'| Insert Field :'_41 Delete Field | «~ Primary Key -

Mame |Type |Length |De::imals |.|5.Jlnw Mull | | -

#|BuildingID int 11 0 [0 =
_|MeteriD int 11 0 N = 5
_|DateTime datetime ] 0 | e
_|value double a 0
_|Error int i 0 N I

Default: ] -

Comrmert:

Mumber of Field: 5

Data Delivery Format

As noted earlier, the preferred data format is ASCII files with values separated by a comma, commonly
also known as “csv” format. If for some reason data cannot be delivered in CSV format, PNNL will
make exceptions and work with the M&V agent to find an alternate format for the data to be delivered to
PNNL.

The csv file should be in the following format. Please note the order in which the various columns are
provided is important. If you are not able to provide the data in the following format, PNNL will make
exceptions.

Building ID, Meter ID, Date and Time Stamp, Value, Error

Building ID is an unique ID that PNNL assigns to each building in the CBP project
Meter ID is an unique ID for each meter assigned by the M&V agent or PNNL
Date and time stamp for the meter point

Value of the meter point at a given date and time stamp

PoONME



5. Error field should generally have a value of “0” if the quality of data is good. If for some reason
the values are bad, the field should be marked with a “1” (indicating bad data).

Please note the format of the date and time stamp in the example data shown below:

BuildingID, MeterID, yyyy/mm/dd hh:mm:ss, value, error
100, 1, 2010/01/01 15:15:00, 1500.0, 0

100, 1, 2010/01/01 15:20:00, 1550.0, 0

100, 1, 2010/01/01 15:25:00, 1580.0, 0

100, 1, 2010/01/01 15:30:00, 1500.0, 0

100, 1, 2010/01/01 15:35:00, 1520.0, 0

100, 1, 2010/01/01 15:40:00, 1530.0, 0

100, 1, 2010/01/01 15:45:00, -99.0, 1

100, 1, 2010/01/01 15:50:00, -99.0, 1

Data Delivery Method

There are a number of ways that the data files can be delivered to PNNL:

1. Emailing them to the designated PNNL staff member

2. PNNL file transfer website (recommended for large files) — instructions on how to access the site
will be provided on request

3. Putting the files on a CD/DVD and mailing them to designated PNNL staff member

Alternate Transfer of Raw Files from Loggers

PNNL has developed processing routines for select loggers. Although raw file transfer is not a preferred
approach, PNNL will consider this mode of file transfer. PNNL can handle the raw files from the
following loggers:

HOBO

Watts Up
Madgetech
Campbell Scientific.
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