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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined by the American National Standards
Institute (ANSI), of which ASHRAE is a member and which has approved this standard as an ANS, as “substantial agreement reached by
directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.” Compliance with this
standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project
Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project
Committees.

The Manager of Standards of ASHRAE should be contacted for:

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER

ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and
accepted industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components,
or systems tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its
Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating
purposes, by suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing
other information that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them,
and conformance to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.




[This foreword and the “rationale” on the following page are not part of this standard. They are merely
informative and do not contain requirements necessary for conformance to the standard.]

FOREWORD
Addendum 135.1¢ to ANSI/ASHRAE Standard 135.1-2009 contains a number of changes to the current
standard. These modifications are the result of change proposals made pursuant to the ASHRAE continuous
maintenance procedures and of deliberations within Standing Standard Project Committee 135. The changes are
summarized below.
135.1-2009¢-1. Revise BACnet/IP tests, p. 2.
In the following document, language added to existing clauses of ANSI/ASHRAE 135.1-2009 and addenda is

indicated through the use of italics, while deletions are indicated by strikethrengh. Where entirely new
subclauses are added, plain type is used throughout.
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135.1-2009¢-1. Revise BACnet/IP tests.

Rationale

The BBMD BACnet/IP tests in 135.1-2009 were written for the one-hop method for distribution of broadcasts. As
one-hop distribution is not practical over the Internet, two-hop distribution is the method most used and therefore
tested. Many of the 2009 edition tests specify fixed IP addresses and subnet masks, which results in inflexibility
for the tester. Other tests have minor errors and omissions. Functionality such as a non-BBMD device operating
as a foreign device and a BBMD-device with a server application do not have tests. This addendum resolves
these problems and also resolves the ambiguity regarding the grace period and remaining time in foreign device
registrations.

Addendum 135.1-2009¢-1
[Change Clause 14.1.7, p. 458]

[Reason for Change: The original test specified a unicast message in step 1, which is incorrect for a Forwarded-NPDU on an
IP subnet. The Originating-Device is specified. Also, step 3 now specifies clearly what the IUT is not to do.]

14.1.7 Forwarded-NPDU (One-hop Distribution)
Purpose: To verify that an IUT, not configured as a BBMD, will process a Forwarded-NPDU message.

Configuration Requirements: The IUT shall not be configured as a BBMD. The TD shall be on a different IP subnet
than that of the IUT.

Test Steps:

1. TRANSMIT BESHNATHON=IUT DA = Directed IP Broadcast to IUT’s IP Subnet, SOURCE = TD,
Forwarded-NPDU,
Originating-Device = TD,
NPDU = Who-Is

2. RECEIVE BESTHNAHTON—=LecalHP Broadeast-DA = Local IP Broadcast, SOURCE = IUT,
Original-Broadcast-NPDU,
NPDU =1-Am

3. CHECK (The IUT shall not take-any-additional-action issue any Forwarded-NPDUs)

[Add new Clause 14.1.X, p. 459]
[Reason for Change: No relevant test exists in 135.1 to test this functionality]
14.1.X Forwarded-NPDU (Two-hop Distribution)
Purpose: To verify that an IUT, not configured as a BBMD, will process a Forwarded-NPDU message.

Configuration Requirements: The IUT should not be configured as a BBMD. The TD shall be on the same subnet as the
IUT. Dl is a device on a different IP subnet than the TD.

Test Steps:

1. TRANSMIT DA = Local IP Broadcast, SOURCE = TD,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

2. RECEIVE DA = Local IP Broadcast, SOURCE = IUT,

2 ANSI/ASHRAE Addendum e to ANSI/ASHRAE Standard 135.1-2009



© 2011 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (www.ashrae.org). For personal use only.
Additional reproduction, distribution, or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

Original-Broadcast-NPDU,
NPDU =1-Am
3. CHECK (The IUT shall not issue any Forwarded-NPDUs)

[Change Clause 14.1.8, p. 458]

[Reason for Change: The original test specified a unicast message in step 1, which is incorrect for a Original-Broadcast-
NPDU on an IP subnet. Also, step 3 now specifies clearly what the IUT is not to do.]

14.1.8 Original-Broadcast-NPDU

Purpose: To verify that an IUT, not configured as a BBMD, will process an Original-Broadcast-NPDU message.

Test Steps:

1. TRANSMIT BESTHINATON=IUT DA = Local IP Broadcast , SOURCE = TD,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE BESTINATHON==LeocallHP Broadeast-DA = Local IP Broadcast , SOURCE = IUT,
Original-Broadcast-NPDU,
NPDU =1-Am

3. CHECK (The IUT shall not take-any-additional-action issue any Forwarded-NPDUs)

[Change Clause 14.1.9, p. 458]
[Reason for Change: The original test specified the source as D1 in step 1. DI is not defined.]
14.1.9 Original-Unicast-NPDU

Purpose: To verify that an IUT, not configured as a BBMD, will process an Original-Unicast-NPDU message.

Test Steps:

1. TRANSMIT DESTINATION = IUT, SOURCE = B47D,
Original-Unicast-NPDU,
NPDU = BACnet ReadProperty-Request

2. RECEIVE DESTINATION = TD, SOURCE = IUT,
Original-Unicast-NPDU,
NPDU = ReadProperty-ACK

[Change Clause 14.2, p. 459]

[Reason for Change: Originally these tests were for non-BBMD Devices. It was recognized that a test for a BBMD device
with a server application was also needed, so these tests were expanded to include both non-BBMD devices and BBMD
devices. Because the non-BBMD tests in this section duplicate the tests 14.1.7, 14.1.8, and 14.1.9, they were removed from
this section. This resulted in these tests being exclusively for BBMD devices. BBMD tests were modified to reference Figure
14-1. This was done to enable the tester to choose IP address and subnet mask settings as appropriate and to clarify the role of
the TD in each test.]

14.2 Noen-BBMD B/IP deviee-Device with a Server Application
This group of tests verifies that a BBMD B/IP device thatis-neta BBMBD-with a server application will correctly process

NPDU's conveyed in the NPDU portion of Forwarded-NPDU, Original-Broadcast-NPDU and Original-Unicast-NPDU
messages.
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Configuration Requirements: A server application shall be running in the IUT. For one-hop distribution tests the
Internet Routers in Figure 14-1 must be configured to forward directed broadcasts.

Notes to Tester: Figure 14-1 shows the logical network configuration for tests 14.2 — 14.7. The complete network is not
required for the tests, so long as the IUT can receive packets formed as though they arrived from the specified device.
The role of the TD when executing the TRANSMIT statement in each test is specified. The TD must also monitor the
1UT’s subnet throughout all tests and RECEIVE shall mean from the IUT’s subnet. To accomplish this, the TD may be
multi-homed or another TD can be used to monitor the IUT’s subnet.

The term Local IP Broadcast means that the host portion of the destination IP addresses is all 1’s and the MAC layer
destination address is also a broadcast. The term Directed IP Broadcast means that the host portion of the destination
IP address is all 1’s and the MAC layer destination address is equal to the routers MAC address. The host portion of the
IP address is those bits that are 0 in the subnet mask. The tester shall choose appropriate IP addresses and subnet masks
for each of the devices.

Internet

b
>

BBMD1 BBMD2 BBMD3 @
6 O BACnet Device <> BBMD

/\ Internet Router @ Foreign Device

IP Subnet 1
IP Subnet 2
IP Subnet 3
IP Subnet 4
IP Subnet 5
IP Subnet 6

@
'

Figure 14-1. Logical network configuration for BBMD tests.

[Change Clause 14.2.1, p. 459]

14.2.1Execute Forwarded-NPDU

Purpose: To verify that the I[UT;net-configured-as-aBBMDB; will pass a Forwarded-NPDU message to its Application
Entity.
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—Feorwarded-NPBU;

—NPBY——=WheIs

2 RECEIWVEDESTINATION—FEeoecaHP Broadeast-SOURCE—=HIF;
Orisinal-Broad NPDU.

—NPBU—=1Am

Configuration Requirements: The TD shall take the role of BBMD1. DNET/DADR and SNET/SADR fields in the
Network Layer header shall not be present in step 1.

This test is broken into separate tests for one-hop distribution and two-hop distribution.
14.2.1.1 Execute Forwarded-NPDU (One-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:

B/IP Address Broadcast Distribution Mask
1T IP Subnet 1 subnet mask
BBMDI IP Subnet 2 subnet mask

Test Steps:

1. TRANSMIT
DA = Directed IP Broadcast to IP Subnet 1,
SA = BBMD]I,
Forwarded-NPDU,
Originating-Device = BBMDI,
NPDU = Who-Is
2. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am
3. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am
4. CHECK (The IUT does not forward or resend the Who-Is packet out the port on which it was received)

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
14.2.1.2 Execute Forwarded-NPDU (Two-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:

B/IP Address Broadcast Distribution Mask
ur 255.255.255.255
BBMDI 255.255.255.255

Test Steps:

1. TRANSMIT
DA = IUT,
SA = BBMDI,
Forwarded-NPDU,
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Originating-Device = BBMDI,

NPDU = Who-Is

2. RECEIVE

DA = Local IP Broadcast,

S§4 =1UT,

Forwarded-NPDU,

Originating-Device = BBMDI,

NPDU = Who-Is

3. RECEIVE

DA = Local IP Broadcast,

S§4 =1UT,

Original-Broadcast-NPDU,
NPDU =I-Am

4. RECEIVE

DA = BBMDI,

S4 =1UT,

Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.

[Change Clause 14.2.2, p. 459]

14.2.2 Execute Original-Broadcast-NPDU

Purpose: To verify that the [UT;neteconfigured-as-a BBMD; will pass an Original-Broadcast-NPDU message to its
Application Entity.

Configuration Requirements: The TD shall take the role of device DI. DNET/DADR and SNET/SADR fields in the
Network Layer header shall not be present in step 1.

This test is broken into separate tests for one-hop distribution and two-hop distribution.

14.2.2.1 Execute Original-Broadcast-NPDU (One-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:

B/IP Address

Broadcast Distribution Mask

T

IP Subnet 1 subnet mask

BBMDI

IP Subnet 2 subnet mask
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Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
SA = DI,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA =1UT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

3. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am

4. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA =1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = [-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
14.2.2.2 Execute Original-Broadcast-NPDU (Two-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:

B/IP Address Broadcast Distribution Mask
T 255.255.255.255
BBMDI 255.255.255.255

Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
SA =Dl,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE
DA = BBMDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

3. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am

4. RECEIVE
DA=BBMDI,
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S4=1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am
Notes to Tester: The order of the messages transmitted by the IUT is not significant.
[Change Clause 14.2.3, p. 459]
14.2.3 Execute Original-Unicast-NPDU

Purpose: To verify that the [UT;net-econfigured-as-aBBMDB; will pass aan Original-Unicast-NPDU message to its
Application Entity.

Configuration Requirements: The TD shall take the role of device D1. DNET/DADR and SNET/SADR fields in the
Network Layer header shall not be present in step 1. The IUT shall be configured with a BDT that contains:

B/IP Address Broadcast Distribution Mask
ur 255.255.255.255
BBMDI 255.255.255.255

Test Steps:

1. TRANSMIT
DA = 1UT,
SA =DlI,
Original-Unicast-NPDU,
NPDU = Read-Property
2. RECEIVE
DA =Dl,
SA = IUT,
Original-Unicast-NPDU,
NPDU = Read-Property-Ack
3. CHECK (The IUT does not forward to BBMD1 either packet from step 1 or step 2)

[Change Clause 14.3, p. 460]
14.3 Broadcast Distribution Table Operations
[Reason for Change: The original tests were designed for one-hop distribution. As the BTL made one-hop distribution

optional, these tests have been modified for two-hop distribution. The tests were modified to reference figure 14-1 to be
consistent with all the BBMD tests. ]
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This group of tests verifies that a BACnet Broadcast Management Device witheut-aEDT-will correctly perform BDT
operations.

Configuration Requirements: The TD shall take the role of device D1. The IUT shall be configured with a BDT that

contains:
B/IP Address Broadcast Distribution Mask
T 255.255.255.255
BBMDI 255.255.255.255

The IUT shall be made to go through its startup procedure. Ne-apphications-shall-berunning

[Change Clause 14.3.1, p. 460]

14.3.1 Startup-Cenfiguring-of the Broadeast DistributionTable Execute Write-Broadcast-Distribution-Table
(Table Growth)

Purpose: To verify that the [UT, configured as a BBMD, will eenfigure-its Broadeast Distribution-Table-during the
initialization-proeedure: execute a Write-Broadcast-Distribution-Table request when the new table is greater than the

current table.

Configuration Requirements: The IUT is configured as required in 14.3.

o
Test Steps:
1. TRANSMIT
DA = 1UT,
SA =DlI,
Write-Broadcast-Distribution-Table,
(List of BDT Entries consisting of
BBMDI1 255.255.255.255
BBMD?2 255.255.255.255
BBMD3 255.255.255.255
T 255.255.255.255
)
2. RECEIVE
DA =Dl,
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S§4 = 1UT,
BVLC-Result message,
'Result Code' = Successful completion
3. TRANSMIT
DA = 1UT,
S4 =Dl,
Read-Broadcast-Distribution-Table
4. RECEIVE
DA =D,
SA4 = 1UT,
Read-Broadcast-Distribution-Table-Ack,
List of BDT Entries
5. CHECK (List of BDT Entries consisting of four entries (order unspecified)
BBMDI 255.255.255.255
BBMD?2 255.255.255.255
BBMD3 255.255.255.255
Vo 255.255.255.255
)

[Change Clause 14.3.2, p. 460]

10

14.3.2 Execute Write-Broadcast-Distribution-Table (Table Grewth Shrinkage)
Purpose: To verify that the IUT, configured as a BBMD, will execute Write-Broadcast-Distribution-Table request when
new table is greater smaller than the current ene-table.

4 RECEINVEDESTHNATHON=TD-SOURCE=IUT;
| I cteibuti X k.
Listof BDT Entri

o

Configuration Requirements: The IUT’s BDT has a minimum of four entries.
Test Steps:

1. TRANSMIT
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DA = 1UT,

S4 =Dl,
Write-Broadcast-Distribution-Table,

(List of BDT entries consisting of three entries

BBMD? 255.255.255.255
BBMD3 255.255.255.255
T 255.255.255.255
)
2. RECEIVE
DA = DI,
SA = IUT,
BVLC-Result,
'Result Code' = Successful completion
3. TRANSMIT
DA = 1UT,
SA =DlI,
Read-Broadcast-Distribution-Table
4. RECEIVE
DA =Dl,
SA4 = IUT,
Read-Broadcast-Distribution-Table-Ack,
List of BDT entries
5. CHECK (List of BDT entries consisting of three entries (order unspecified)
BBMD?2 255.255.255.255
BBMD3 255.255.255.255
T 255.255.255.255
)

[Change Clause 14.3.3, p. 461]
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—)

14.3.3 Verify Broadcast Distribution Table Created from the Configuration Saved During the Previous Session
Purpose: To verify that a BBMD will update the BDT in the local configuration database and initialize it at startup.

Configuration Requirements: The IUT’s BDT does not consist of the same entries as are written in step 1.

Test Steps:
1. TRANSMIT
DA = 1UT,
S4 =Dl,
Write-Broadcast-Distribution-Table,
(List of BDT entries consisting of three entries
T 255.255.255.255
BBMDI 255.255.255.255
BBMD?2 255.255.255.255
)
2. RECEIVE
DA = DI,
S4 =1UT,
BVLC-Result,
'Result Code' = Successful completion
3. WAIT ( Vendor specified period for BDT to be saved in non-volatile memory)
4. MAKE (the IUT reset)
5. TRANSMIT
DA = 1UT,
SA =DlI,
Read-Broadcast-Distribution-Table
6. RECEIVE
DA =D,
SA4 = 1UT,
Read-Broadcast-Distribution-Table-Ack,
List of BDT Entries
7. CHECK (List of BDT Entries consisting of three entries (order unspecified)
T 255.255.255.255
BBMDI 255.255.255.255
BBMD2 255.255.255.255
)

[Change Clause 14.5.2, p. 464]

[Reason for Change: The original tests were designed for one-hop distribution. A two-hop distribution version of the test was
added. The test was modified to include a BDT with 4 entries, rather than 3, as this is the minimum the BTL requires. The
tests were modified to reference figure 14-1 to be consistent with all the BBMD tests. |

14.5.2 Original-Broadcast-NPDU Message Which Shall Be Forwarded

Purpose: To verify that the IUT, configured as a BBMD without an FDT or with an empty FDT, will handle an Original-
Broadcast-NPDU message.

Fest-Steps:
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Configuration Requirements: The TD shall take the role of device D1 on the IUT’s subnet. DNET/DADR and
SNET/SADR fields in the Network Layer header shall not be present in step 1.

This test is broken into separate tests for one-hop distribution and two-hop distribution.
14.5.2.1 Original-Broadcast-NPDU Message Which Shall Be Forwarded (One-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:

B/IP Address Broadcast Distribution Mask
ur IP Subnet 1 subnet mask
BBMDI IP Subnet 2 subnet mask
BBMD?2 IP Subnet 3 subnet mask
BBMD3 IP Subnet 4 subnet mask

Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
SA =Dl,
Original-Broadcast-NPDU,
NPDU = Who-Is
2. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is
3. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is
4. RECEIVE
DA = Directed IP Broadcast to IP Subnet 4,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
14.5.2.2 Original-Broadcast-NPDU Message Which Shall Be Forwarded (Two-hop Distribution)

Configuration Requirements: The IUT shall be configured with a BDT that contains:
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B/IP Address Broadcast Distribution Mask
ur 255.255.255.255
BBMDI 255.255.255.255
BBMD?2 255.255.255.255
BBMD3 255.255.255.255

Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
SA = DI,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE
DA = BBMDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

3. RECEIVE
DA = BBMD?2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D],
NPDU = Who-Is

4. RECEIVE
DA = BBMD?3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

Notes to Tester: The order of the messages transmitted by the IUT is not significant.

[Change Clause 14.6.2, p. 464]

[Reason for Change: A draft of Annex J (BACnet/IP) contained text that allowed foreign devices to register for an indefinite
period by sending a Register-Foreign-Device message with the Time-to-Live parameter value of zero to a BBMD. Indefinite
(permanent) foreign device registration was removed from Annex J before it was published as an ASHRAE standard, but
some tests in 135.1 still rely on indefinite foreign device registration]

14

14.6.2 Execute Permanent Foreign Device Registration

value-is-supphied-There is no provision for permanent (indefinite) foreign device registration, so this test has been
removed.
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: . ’
gEIF— 1 ‘ED1. TimeToLive—0. K ine Time—6
[Change Clause 14.6.3, p. 465]
[Reason for Change: References to Foreign Device registration for an indefinite time period were eliminated from the test.
The ambiguity regarding the grace period and remaining time in foreign device registrations is resolved. The test was
modified to reference figure 14-1 to be consistent with all of the BBMD tests. ]
14.6.3 Foreign Device Table Timer Operations

14.6.3.1 Non-Zero-Duration Foreign Device Table Timer Operations

Purpose: To verify that the [UT will handle FDT timer operations: finite time Foreign Device registration, re-registration,
adding grace period to the supplied Time-To-Live parameter and FDT entry clearing upon timer expiration.

Read-Foreign E] f‘*ee I;able: ks o0, iine Time—

Configuration Requirements: The TD shall take the role of foreign device FD2. The IUT’s FDT must be empty.

Test Steps:
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1. TRANSMIT
DA = 1UT,
SA =FD?2,

Register-Foreign-Device,
'Time-To-Live' = 60
2. RECEIVE
DA =FD2,
SA4 = 1UT,
BVLC-Result,
'Result Code' =0
WAIT (10 seconds)
4. TRANSMIT
DA = 1UT,
SA = FD?2,
Read-Foreign-Device-Table
5. RECEIVE
DA =FD2,
SA4 = 1UT,
Read-Foreign-Device-Table-Ack,

B/IP address of FD2, Time-To-Live = 60,  Remaining-Time = 80
minus test execution
time.

(50 is also acceptable if
Protocol Revision < 7)

w

6. TRANSMIT
DA = 1UT,
SA = FD2,

Register-Foreign-Device,
'Time-To-Live' = 40
7. RECEIVE
DA =FD2,
SA =1UT,
BVLC-Result,
'Result Code' = 0
8. WAIT (30 seconds)

9. TRANSMIT
DA =1UT,
SA = FD2,
Read-Foreign-Device-Table
10. RECEIVE
DA =FD2,
S§4 =1UT,

Read-Foreign-Device-Table-Ack,

B/IP address of FD2, Time-To-Live = 40,  Remaining-Time = 40
minus test execution
time
(10 is also acceptable if

Protocol Revision < 7)
11. WAIT (50 seconds)

12. TRANSMIT
DA =1UT,
SA = FD2,
Read-Foreign-Device-Table
13. RECEIVE
DA =FD2,
S§4 = 1UT,
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Read-Foreign-Device-Table-Ack,
(No FDT entries)

Note to tester: the accuracy of the FDT timer shall be specified by the vendor.
14.6.3.2 Zero-Duration Foreign Device Timer Operations

Purpose: To verify that the IUT will handle Foreign Device registration with Time-To-Live parameter equal to zero and
clears FDT entry upon timer expiration.

Configuration Requirements: The TD shall take the role of foreign device FD2. The IUTs FDT must be empty.

1. TRANSMIT
DA =1UT,
SA4 =FD?2,

Register-Foreign-Device-Table,
'Time-To-Live' = 0
2. RECEIVE
DA =FD2,
SA4 = 1UT,
BVLC-Result,
'Result Code' =0
3. WAIT (10 seconds)
4. TRANSMIT
DA = 1UT,
S4 = FD2,
Read-Foreign-Device-Table
5. RECEIVE
DA =FD2,
SA4 = 1UT,
Read-Foreign-Device-Table-Ack,
B/IP address of FD2,
Time-To-Live = 0,
Remaining-Time = 20 minus test execution time (0 is also acceptable if Protocol Revision < 7)
6. WAIT (30 seconds)
7. TRANSMIT
DA = 1UT,
SA = FD?2,
Read-Foreign-Device-Table
8. RECEIVE
DA =FD2,
SA4 = 1UT,
Read-Foreign-Device-Table-Ack,
(No FDT entries)

Note to tester: The accuracy of the FDT timer shall be specified by the vendor.

[Change Clause 14.6.5, p. 466]
[Reason for Change: The test was modified to reference figure 14-1 to be consistent with all the BBMD tests. ]
14.6.5 Delete-Foreign-Device-Table-Entry Which Should Be Rejected

Purpose: To verify that the IUT will handle a Delete-Foreign-Device-Table-Entry message when an invalid FDT entry is
supplied.
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P‘%a“m’g*;f; *f? Iablip’fi Time-To-Live—0. RemainingTime—0

Configuration Requirements: The TD shall take the role of foreign device FDI1. The IUT’s FDT must be empty.
Test Steps:

1. TRANSMIT
DA =1UT,
SA = FDI,
Register-Foreign-Device,
"Time-To-Live' = 120
2. RECEIVE
DA =FDI,
SA = IUT,
BVLC-Result,
'Result Code' = Successful completion
3. TRANSMIT
DA = 1UT,
SA = FDI,
Read-Foreign-Device-Table
4. RECEIVE
DA =FDI,
S4 =1UT,
Read-Foreign-Device-Table-Ack,
B/IP address of FD1, Time-To-Live = 120, Remaining-Time = ?
5. TRANSMIT
DA = 1UT,
SA = FDI,
Delete-Foreign-Device-Table-Entry,
'FDT Entry' = FD2
6. RECEIVE
DA =FDI,
S4 = 1UT,
BVLC-Result,
'Result Code' = Delete-Foreign-Device-Table-Entry NAK
7. TRANSMIT
DA =1UT,
SA = FDI,
Read-Foreign-Device-Table
8. RECEIVE
DA =FDI,
SA = IUT,
Read-Foreign-Device-Table-Ack,
B/IP address of FDI1, Time-To-Live = 120, Remaining-Time = ?
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[Change Clause 14.6.6, p. 466]
[Reason for Change: The test was modified to reference figure 14-1 to be consistent with all the BBMD tests. ]
14.6.6 Execute Delete-Foreign-Device-Table-Entry

Purpose: To verify that the [UT will handle a Delete-Foreign-Device-Table-Entry message: message when a valid FDT
entry is supplied.

FestSteps:
FTFRANSMIT BESTINAHON=IJT, SOURCE=TD,
—DPelete-Foreton-Pevice Fable-Entry
2 RECEPADBESTINATHON=TBSOURCE =1
——BVEC-Result;
3FRANSMITE-BESTINATION=1UT-SOURCE="TD;
—Read-Feretgn-Deviece—Table
4 RECENVE-DESHNAHON=TD;SOURCE=1JF;
—Read-Feretgn-Deviee-Table-Aek
—Listof FDT Entries
S5-CHECKFEDT-is-empty)
Configuration Requirements: The TD shall take the role of foreign device FDI1. The IUT’s FDT must be empty.
Test Steps:
1. TRANSMIT

DA =1UT,

SA =FDI,

Register-Foreign-Device,

'Time-To-Live' = 120
2. RECEIVE

DA =FDI,

SA4 = IUT,

BVLC-Result,

'Result Code' = Successful completion
3. TRANSMIT

DA = 1UT,

SA = FDI,

Read-Foreign-Device-Table
4. RECEIVE

DA =FDI,

S4 =1UT,

Read-Foreign-Device-Table-Ack,

B/IP address of FD1, Time-To-Live = 120, Remaining-Time = ?

5. TRANSMIT

DA = 1UT,

SA = FDI,

Delete-Foreign-Device-Table-Entry,

'FDT Entry' = FDI
6. RECEIVE

DA =FDI,
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SA = IUT,
BVLC-Result,
'Result Code' = Successful completion
7. TRANSMIT
DA =1UT,
SA = FDI,
Read-Foreign-Device-Table
8. RECEIVE
DA =FDI,
SA4 = 1UT,
Read-Foreign-Device-Table-Ack,
No FDT Entries

[Change Clause 14.7, p. 466]

[Reason for Change: These tests were modified to reference figure 14-1 to be consistent with all the BBMD tests. Two-hop
distribution tests were added.]

14.7 Broadcast Management (BBMD, Foreign Devices, Local Application)
This group of tests verifies that the IUT will execute all paths of broadcast distribution.

Configuration Requirements: The IUT shall be configured so that BBMD option is on and FDT option is on. Fhe BBF
hall i the followinetl o

BAP-Address Label Subnet Mask
The FDT shall contain the following two entries:

BAP-Address Label Fime-To-Live

123-5-67:0xBACH Ebt 0

123-5-6-8:0xBACH ED2 0

B/IP Address Time-To-Live

FDI 3600

FD2 3600

Notes to Tester: The remaining time in each foreign device registration must be adequate for the tests to be run to
completion before the registration terminates.

[Change Clause 14.7.1, p. 467]

20

14.7.1 Broadcast Message from Directly Connected IP Subnet

Purpose: To verify that the [UT will correctly forward Original-Broadcast-NPDU messages to IP subnets in its BDT, to
foreign devices, and to local applications.

Test Concept: The test device shall broadcast an Original-Broadcast-NPDU message as if it were a node on the same 1P
subnet as the [IUT. The DNET/DADR and SNET/SADR fields in the Network Layer header shall not be present, which
represents a local broadcast.
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Configuration Requirements: The TD shall take the role of device D1.

This test is broken into separate tests for one-hop distribution and two-hop distribution.
14.7.1.1 Broadcast Message from Directly Connected IP Subnet (One-hop Distribution)

Configuration Requirements: The IUT’s BDT shall contain the following three entries:

B/IP Address Broadcast Distribution Mask
T IP Subnet 1 subnet mask
BBMD1 IP Subnet 2 subnet mask
BBMD?2 IP Subnet 3 subnet mask
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Steps 2-5 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 6-10 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
SA =D,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

3. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D],
NPDU = Who-Is

4. RECEIVE
DA =FDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

5. RECEIVE
DA =FD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

6. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = [-Am

7. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

9. RECEIVE
DA =FDI,
SA = IUT,
Forwarded-NPDU,
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Originating-Device = IUT,
NPDU = I-Am
10. RECEIVE
DA =FD2,
SA4 = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am
Notes to Tester: The order of the messages transmitted by the IUT is not significant.

14.7.1.2 Broadcast Message from Directly Connected IP Subnet (Two-hop Distribution)

Configuration Requirements: The BDT shall contain the following three entries:

B/IP Address Broadcast Distribution Mask
ur 255.255.255.255
BBMDI 255.255.255.255
BBMD?2 255.255.255.255

Steps 2-5 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 6-10 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = Local IP Broadcast,
S4 = DI,
Original-Broadcast-NPDU,
NPDU = Who-Is

2. RECEIVE
DA = BBMDI,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

3. RECEIVE
DA = BBMD?2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D],
NPDU = Who-Is

4. RECEIVE
DA =FDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

5. RECEIVE
DA =FD2,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = D1,
NPDU = Who-Is

6. RECEIVE
DA = Local IP Broadcast,
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SA = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am

7. RECEIVE
DA = BBMDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE
DA = BBMD2,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

9. RECEIVE
DA =FDI,
SA4 = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

10. RECEIVE
DA = FD2,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.

[Change Clause 14.7.2, p. 468]

24

14.7.2 Broadcast Message Forwarded by a Peer BBMD

Purpose: To verify that the IUT will send Forwarded-NPDU messages to the local network, peer BBMDs, foreign
devices, and to local applications.

Test Concept: The TD shall transmit a Forwarded-NPDU to the IUT as if it were peer BBMB4.BBMD1. The
DNET/DADR and SNET/SADR fields in the Network Layer header shall not be present,-whichrepresents-altoeal
breadeastpresent.

ANSI/ASHRAE Addendum e to ANSI/ASHRAE Standard 135.1-2009



© 2011 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (www.ashrae.org). For personal use only.
Additional reproduction, distribution, or transmission in either print or digital form is not permitted without ASHRAE'’s prior written permission.

Configuration Requirements: The TD shall take the role of BBMDI.

This test is broken into separate tests for one-hop distribution and two-hop distribution.
14.7.2.1 Broadcast Message Forwarded by a Peer BBMD (One-hop Distribution)
Configuration Requirements: The BDT shall be configured as in test 14.7.1.1.

Steps 2-3 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 4-8 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = Directed IP Broadcast to IP Subnet 1,
SA = BBMD]I,
Forwarded-NPDU,
Originating-Device = D2,
NPDU = Who-Is
2. RECEIVE
DA =FDlI,
SA = IUT,
Forwarded-NPDU,
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Originating-Device = D2,
NPDU = Who-Is

3. RECEIVE
DA =FD2,
SA4 = IUT,
Forwarded-NPDU,
Originating-Device = D2,
NPDU = Who-Is

4. RECEIVE
DA = Local IP Broadcast,
SA4 = 1UT,
Original-Broadcast-NPDU,
NPDU = I-Am

5. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

6. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA4 = 1UT,
Forwarded-NPDU,
Originating-Device = [UT,
NPDU = I-Am

7. RECEIVE
DA =FDI,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE
DA =FD2,
S4 = 1UT,
Forwarded-NPDU,
Originating-Device = [UT,
NPDU = I-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.

14.7.2.2 Broadcast Message Forwarded by a Peer BBMD (Two-hop Distribution)
Configuration Requirements: The BDT shall be configured as in test 14.7.1.2

Steps 2-4 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 5-9 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = 1UT,
SA = BBMD]1,
Forwarded-NPDU,

Originating-Device = D2,
NPDU = Who-Is

2. RECEIVE
DA = Local IP Broadcast,
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SA = IUT,
Forwarded-NPDU,
Originating-Device = D2,
NPDU = Who-Is

3. RECEIVE
DA =FDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = D2,
NPDU = Who-Is

4. RECEIVE
DA =FD2,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = D2,
NPDU = Who-Is

5. RECEIVE
DA = Local IP Broadcast,
SA4 = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am

6. RECEIVE
DA = BBMDI,
SA = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

7. RECEIVE
DA = BBMD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE
DA =FDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

9. RECEIVE
DA =FD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
[Change Clause 14.7.3, p. 469]
14.7.3 Broadcast Message From a Foreign Device

Purpose: To verify that the IUT will send Forwarded-NPDU messages to the local network, peer BBMDs, foreign
devices, and to local applications.

ANSI/ASHRAE Addendum e to ANSI/ASHRAE Standard 135.1-2009 27



© 2011 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (www.ashrae.org). For personal use only.
Additional reproduction, distribution, or transmission in either print or digital form is not permitted without ASHRAE'’s prior written permission.

Test Concept: The TD shall transmit a Distribute-Broadcast-To-Network to the IUT as if it were foreign device FDI.
The DNET/DADR and SNET/SADR fields in the Network Layer header shall not be present;-whichrepresentsaloecal
breadeast.present.

Configuration Requirements: The TD shall take the role of FDI.
This test is broken into separate tests for one-hop distribution and two-hop distribution.

14.7.3.1 Broadcast Message From a Foreign Device (One-hop Distribution)
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Configuration Requirements: The BDT shall be configured as in test 14.7.1.1.

Steps 2-5 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 6-10 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = 1UT,
SA = FDI,
Distribute-Broadcast-To-Network,
NPDU = Who-Is

2. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

3. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

4. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

5. RECEIVE
DA =FD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

6. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = I-Am

7. RECEIVE
DA = Directed IP Broadcast to IP Subnet 2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE
DA = Directed IP Broadcast to IP Subnet 3,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = [-Am

9. RECEIVE
DA =FDlI,
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SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

10. RECEIVE
DA =FD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
14.7.3.2 Broadcast Message From a Foreign Device (Two-hop Distribution)
Configuration Requirements: The BDT and FDT shall be configured as in test 14.7.1.2.

Steps 2-5 are the distribution of the Who-Is request to the devices considered to be members of the BACnet network,
steps 6-10 are the distribution of the I-Am response from the local application.

Test Steps:

1. TRANSMIT
DA = IUT,
SA =FDI,
Distribute-Broadcast-To-Network,
NPDU = Who-Is

2. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

3. RECEIVE
DA = BBMDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

4. RECEIVE
DA = BBMD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

5. RECEIVE
DA =FD2,
SA = IUT,
Forwarded-NPDU,
Originating-Device = FDI,
NPDU = Who-Is

6. RECEIVE
DA = Local IP Broadcast,
SA = IUT,
Original-Broadcast-NPDU,
NPDU = [-Am
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7. RECEIVE
DA = BBMDI,
SA = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

8. RECEIVE DA = BBMD?2,
SA4 = 1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

9. RECEIVE
DA =FDI,
S4 =1UT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = I-Am

10. RECEIVE
DA =FD2,
SA4 = IUT,
Forwarded-NPDU,
Originating-Device = IUT,
NPDU = [-Am

Notes to Tester: The order of the messages transmitted by the IUT is not significant.
[Insert new Clause 14.X1, p. 469]
14.X1 Registering as a Foreign Device
Dependencies: None
Purpose: This test case verifies that the IUT can register as a foreign device with a BBMD.
BAChnet Reference Clause: J.5.2
Test Concept: The IUT is caused to register as a foreign device with the TD.
Configuration Requirements: The IUT is configured to register as a foreign device with the TD.
Test Steps:
1. RECEIVE DESTINATION = TD, SOURCE =IUT,
Register-Foreign-Device
2. TRANSMIT DESTINATION = IUT, SOURCE = TD,
BVLC-Result,
‘Result Code’ = Successful completion
[Insert new Clause 14.X2, p. 469]
14.X2 Initiating BVLL Service Requests Conveying an NPDU
This group of tests verifies that the IUT can correctly initiate BVLL service requests conveying an NPDU.

14.X2.1 Distribute-Broadcast-To-Network

Dependencies: 14.X1, “Registering as a Foreign Device”
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Purpose: This test case verifies that the IUT, registered as a foreign device, can issue a request to a BBMD to broadcast
the message on all subnets in the BBMD’s BDT.

BACnet Reference Clause: J.2.10

Test Concept: The IUT is configured to register itself as a foreign device with the TD, then after registration is achieved
it is caused to initiate a broadcast message to be conveyed to the BBMD for distribution. If the [UT does not support
foreign device registration, or cannot initiate broadcast messages conveying a BACnet NPDU, then this test shall be
omitted.

Test Steps:

1. RECEIVE DESTINATION = TD, SOURCE = IUT,
Register-Foreign-Device
2. TRANSMIT DESTINATION = IUT, SOURCE = TD,
BVLC-Result,
‘Result Code’ = Successful completion
MAKE (the IUT initiate a broadcast)
4. RECEIVE DESTINATION = TD, SOURCE = IUT,
Distribute-Broadcast-To-Network

W

14.X2.2 Initiating An Original-Unicast-NPDU

Dependencies: 14.2.3, “Execute Original-Unicast-NPDU”

Purpose: This test case verifies that the IUT can issue a directed NPDU to another device.
BAChnet Reference Clause: J.2.11

Test Concept: The TD sends a ReadProperty-Request to the IUT in an Original-Unicast-NPDU. The IUT responds with
a ReadProperty-ACK in an Original-Unicast-NPDU.

Test Steps:
1. TRANSMIT
DA = IUT,
SA =DlI,
Original-Unicast-NPDU,
NPDU = Read-Property
2. RECEIVE
DA = DI,
SA = IUT,

Original-Unicast-NPDU,
NPDU = Read-Property-Ack

14.X2.3 Original-Broadcast-NPDU
Purpose: This test case verifies that the IUT can issue a broadcast on its own IP subnet.
BACnet Reference Clause: J.2.12

Test Concept: The IUT is caused to initiate a broadcast message on its [P subnet. If the [UT cannot initiate a broadcast
message conveying a BACnet NPDU, then this test shall be omitted.
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Test Steps:
1. MAKE (the IUT initiate a broadcast)

2. RECEIVE DA = Local IP Broadcast, SOURCE = IUT,
Original-Broadcast-NPDU

[Add a new entry to History of Revisions, p. 489]

(This History of Revisions is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard.)

HISTORY OF REVISIONS

Summary of Changes to the Standard

Addendum e to ANSI/ASHRAE 135.1-2009
Approved by the ASHRAE Standards Committee January 29, 2011; by the ASHRAE Board of
Directors February 2, 2011; and by the American National Standards Institute February 3, 2011.

1. Revise BACnet/IP tests.
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment. ASHRAE’s
members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of the systems and
components in their responsibility while maximizing the beneficial effects these systems provide, consistent with accepted
standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the indoor and
outdoor environment to a greater extent than specified by the standards and guidelines as established by itself and other
responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive technical committee structure,
continue to generate up-to-date standards and guidelines where appropriate and adopt, recommend, and promote those new
and revised standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date standards and design considerations as the material is
systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and will seek
out and disseminate information from other responsible organizations that is pertinent, as guides to updating standards and
guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the system’s
intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and energy
transportation will be considered where possible. Recommendations concerning energy source selection should be made by
its members.



2/2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Americana
    /Americana-Bold
    /Americana-ExtraBold
    /Americana-Italic
    /Annifont
    /Architecture-Normal
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /BakerSignet
    /BankGothicBT-Light
    /BaskOldFace
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /Bauhaus93
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BernhardModern-Bold
    /BernhardModern-BoldItalic
    /BernhardModern-Italic
    /BernhardModern-Roman
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /Birch
    /BirchStd
    /BlackadderITC-Regular
    /Blackoak
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /Castellar
    /Centaur
    /Century
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chaparral-Display
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /Charlemagne-Bold
    /Charlemagne-Regular
    /CharlemagneStd-Bold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /ClassicalSans-BoldCond-DTC
    /ClassicalSans-Bold-DTC
    /ClassicalSans-BoldIta-DTC
    /ClassicalSans-Cond-DTC
    /ClassicalSans-ExBdCond-DTC
    /ClassicalSans-ExBold-DTC
    /ClassicalSans-ExCond-DTC
    /ClassicalSans-Light-DTC
    /ClassicalSans-LightIta-DTC
    /ClassicalSans-MedIta-DTC
    /ClassicalSans-Medium-DTC
    /ClassicalSans-RegIta-DTC
    /ClassicalSans-Regular-DTC
    /ClassicalSans-UltBdCnd-DTC
    /ClassicalSans-UltBold-DTC
    /Clocks
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Cutout
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch811BT-BoldD
    /Dutch811BT-BoldItalicD
    /Dutch811BT-ItalicD
    /Dutch811BT-RomanD
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /FelixTitlingMT
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrizQuadrata
    /FrizQuadrata-Bold
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GreymantleMVB
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumItalic
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /Impact
    /ImprintMT-Shadow
    /Incised901BT-Compact
    /InformalRoman-Regular
    /Isabella
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /Kaufmann-Bold
    /Khaki-Two
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /MMaCentury-Bold
    /MMaCentury-BoldItalic
    /MMaCentury-Italic
    /MMaCentury-Regular
    /MMaGreek-Bold
    /MMaGreek-BoldItalic
    /MMaGreek-Italic
    /MMaGreek-Regular
    /MMArrow
    /MMaTextBook-Bold
    /MMaTextBook-BoldItalic
    /MMaTextBook-Italic
    /MMaTextBook-Regular
    /MMBinary
    /MMCenturyOld
    /MMCenturyOldBold
    /MMCenturyOldBoldItalic
    /MMCenturyOldItalic
    /MMEtc
    /MMExtra
    /MMGreek
    /MMGreekBold
    /MMNegate
    /MMRelation
    /MMTextBook
    /MMTextBookBold
    /MMTextBookBoldItalic
    /MMTextBookItalic
    /MMTimesBold
    /MMTimesBoldItalic
    /MMTimesItalic
    /MMTimesRoman
    /MMVariable
    /MMVariableA
    /MMVariableB
    /MMVariableC
    /MMVariableD
    /Modern-Regular
    /Mojo
    /MonotypeCorsiva
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Tilt
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /News706BT-BoldC
    /News706BT-ItalicC
    /News706BT-RomanC
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothic-Oblique
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyx
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /Ouch
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /ParisianBT-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /Pompeia-Inline
    /PoorRichard-Regular
    /PoplarStd
    /Postino-Italic
    /PrestigeElite
    /PrestigeElite-Bold
    /PrestigeElite-BoldSlanted
    /PrestigeElite-Slanted
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /Shuriken-Boy
    /SILGalatiaBold
    /SnapITC-Regular
    /Souvenir-Bold
    /Souvenir-BoldItalic
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /Souvenir-Medium
    /Souvenir-MediumItalic
    /SpumoniLP
    /Square721
    /Square721Blk
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-BoldExtended
    /Square721BTItalic
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Square721BT-RomanExtended
    /Square721DmItalic
    /Square721DmNormal
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /Stencil
    /StencilStd
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Swiss924BT-RegularB
    /SwitzerlandLight-Italic
    /SwitzerlandLight-Normal
    /SwitzerlandNarrow-Bold
    /SwitzerlandNarrow-BoldItalic
    /SwitzerlandNarrow-Italic
    /SwitzerlandNarrow-Normal
    /Sylfaen
    /SymbolITCbyBT-Bold
    /SymbolITCbyBT-BoldItalic
    /SymbolMT
    /SymbolProportionalBT-Regular
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /UniversalMath1BT-Regular
    /UniversCE-Black
    /UniversCE-BlackOblique
    /UniversCE-Bold
    /UniversCE-BoldOblique
    /UniversCE-Light
    /UniversCE-LightOblique
    /UniversCE-Medium
    /UniversCE-Oblique
    /UniversLT
    /UniversLT-Black
    /UniversLT-BlackExt
    /UniversLT-BlackExtObl
    /UniversLT-BlackOblique
    /UniversLT-Bold
    /UniversLT-BoldExt
    /UniversLT-BoldExtObl
    /UniversLT-BoldItalic
    /UniversLT-BoldOblique
    /UniversLT-Condensed
    /UniversLT-CondensedBold
    /UniversLT-CondensedBoldOblique
    /UniversLT-CondensedLight
    /UniversLT-CondensedLightOblique
    /UniversLT-CondensedOblique
    /UniversLT-Extended
    /UniversLT-ExtendedObl
    /UniversLT-ExtraBlack
    /UniversLT-ExtraBlackExt
    /UniversLT-ExtraBlackExtObl
    /UniversLT-ExtraBlackObl
    /UniversLT-Light
    /UniversLT-LightOblique
    /UniversLT-LightUltraCondensed
    /UniversLT-Oblique
    /UniversLTStd-BoldCn
    /UniversLTStd-Cn
    /UniversLTStd-CnObl
    /UniversLT-ThinUltraCondensed
    /UniversLT-UltraCondensed
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfDingbatsITCbyBT-Regular
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




