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European foreword

This document (EN ISO 16484-5:2017/A1:2020) has been prepared by Technical Committee ISO/TC
205 "Building environment design" in collaboration with Technical Committee CEN/TC 247 “Building
Automation, Controls and Building Management” the secretariat of which is held by SNV.

This Amendment to the European Standard EN ISO 16484-5:2017 shall be given the status of a national
standard, either by publication of an identical text or by endorsement, at the latest by November 2020,
and conflicting national standards shall be withdrawn at the latest by November 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
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Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
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Endorsement notice
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5:2017/A1:2020 without any modification.



SIST EN ISO 16484-5:2018/A1:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16484-52018/A1:2020
https://standards.iteh.ai/catalog/standards/sist/b8e5ad5b-b337-4030-9a71-
f1#40808af7a/sist-en-iso- 16484-5-2018-a1-2020



INTERNATIONAL ISO
STANDARD 16484-5

Sixth edition
2017-05

AMENDMENT 1
2020-04

Building automation and control
systems (BACS) —

Part 5:
Data communication protocol

AMENDMENT 1

Systemes d'automatisation et de géstion technique du bdtiment —
Partie 5: Protacole de communication de données
AMENDEMENT 1

Reference number
1SO 16484-5:2017/Amd.1:2020(E)

©1S0 2020




ISO 16484-5:2017/Amd.1:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved



ISO 16484-5:2017/Amd.1:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with ISO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. International Standards are drafted in accordance
with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement:.

For an explanation of the voluntary! nature ‘ofsstandards; ‘the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO)r principles!-inoithel Technical Barriers to Trade (TBT) see
www.iso.org/iso/forewordditml:

This document was prepared by Technical Committee ISO/TC 205, Building environmental design, in
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/TC
247, Building Automation, Controls and Building Management, in accordance with the Agreement on
technical cooperation between ISO and CEN (Vienna Agreement).

Alist of all parts in the ISO 16484 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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(This foreword is not part of the standard. It is merely informative and does not contain requirements necessary for
conformance to the standard.)
FOREWORD

The purpose of this addendum is to add several independent substantive changes to the BACnet standard. The changes
are summarized below.

135-2016bd-1. Add Staging Object Type.

135-2016be-1. Add Lighting BIBBS and Device Profiles.

135-2016bi -1. Add Audit Reporting.

135-2016bi -2. Change DeviceCommunicaitonControlService for Audit Reporting.
135-2016bi -3. Modify Logging Objects to Allow for Extremely Large Logs.
135-2016bk -1. Expand the reserved range of BACnetPropertyldentifier.

135-2016bl - 1. Clarify Result(-) response for failed WritePropertyMultiple requests.
135-2016bl - 2. Clarify ReadPropertyMultiple response on OPTIONAL when empty.
135-20160bl - 3. Clarify Out_Of Service.

135-2016bm-1. Reduce allowed range for Usage Timeout.

135-2016bm-2. Specify design choices for MS/TP devices.

125-2016bm-3. Handle unwanted MS/TP frames in IDLE state.

135-2016bn-1. Make SCHED BIBBs consistent on supported datatypes, and add BOOLEAN.
135-2016bn-2. Clarify COV and COVP related BIBBs.

135-2016bn-3. Clock is required for support of AE-ACK-A.

135-2016bp-1. Make rules for POST consistent with rules for PUT.

135-2016bp-2. Make 'type' consistent at all levels and introduce 'effectiveType'.
135-2016bp-3. Fully specify the behavior of "includes".

135-2016bp-4. Remove the path syntax(from the 'select"query/parameter.
135-2016bp-5. Resolve conflicting statements about configuring external authorization servers.
135-2016bp-6. Remove incorrect table for callback formats:

135-2016bp-7. Allow plain text POSTs for primitive data.

135-2016bp-8. Allow extended error numbers.

135-2016bp-9. Add new error numbers.

135-2016bp-10. Add formal definition for JSON equivalent to XML's <CSML>.
135-2016bp-11. Specify 'name' safety check for setting data.

135-2016bp-12. Specify how to evaluate relative paths for collections of links.
135-2016bp-13. Allow proprietary categories for the 'metadata’ query.

135-2016bg-1. Fix the Absentee Limit property of the Access Credential object type.
135-2016bg-2. Ensure that the denied or granted access event is generated last.

In the following document, language to be added to existing clauses of EN ISO 16484-5 and Addenda is indicated
through the use of italics, while deletions are indicated by strikethreugh. Where entirely new subclauses are proposed to
be added, plain type is used throughout.

The use of placeholders like X, Y, Z, X1, X2, etc., should not be interpreted as literal values of the final standard. These

placeholders will be assigned actual numbers/letters only with incorporation of this addendum into the standard for
republication.

iv © ISO 2020 - All rights reserved
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Building automation and control systems (BACS) —

Part 5:
Data communication protocol

AMENDMENT 1

135-2016bd-1 Add a Staging Object Type
Rationale

The Staging object type provides a way for BACnet devices to map analog values onto multiple Binary Value, Binary
Output, or Binary Lighting Output objects.

A common use case is in lighting applications, where a level, identified by a numeric value, sets the appropriate values of
multiple binary outputs (on or off).

Support of this new object type is excluded from all data sharing BIBBs for life safety and access control.

[Insert new Clause 12.X]

12.X Staging Object Type

The Staging object type defines a standardized object whose properties represent the externally visible characteristics of a
staged value. A "Staging" maps a numeric value onto multiple discrete ranges that define individual “stages” (Nstages).
Each Staging object is associated with a collection of references to binary valued objects (Nreferences). Each Staging object
may therefore control Binary Output, Binary Value, or Binary Lighting Output objects. Every stage specifies an arbitrary
combination of ACTIVE/INACTIVE values to be written to these referenced objects. Stages are defined by a limit, a
deadband, and the collection of values for the referenced objects.

Figure 12-X shows a typical Staging object application with four stages (Nstages =4) and two referenced binary objects
(Nreferences = 2)

© IS0 2020 - All rights reserved 1
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Bit cleared -> INACTIVE O
Bit set -> ACTIVE ®

Max_Pres_value = Stages[4].Limit =t = ========-=--cccecccccccccc-—--

Stages[4].Values = *‘
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Stages[1].Values =

Min_Pres_Valug === =====-=-=------eeeceeeemm e

1
1
1
1
1
Target_References[1]={Device 2222, Binary Output 5}1
Target_References[2]={Device 3333, Binary Output 27}

Figure 12-X. Typical Staging Application (Nstages =4, Nreferences = 2)
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Present Value Present_Value >'(Stages[2].Limit'+/Stages[2].Deadband)
= Present_Stage = 3
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Present_Value < (Stages[2].Limit - Stages[2].Deadband)
= Present_Stage = 2 .
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Figure 12-X2. Stage Limits incorporate hysteresis through the use of a Deadband around each Limit

Stages are defined by limits with a symmetrical deadband. A deadband greater than zero is used to prevent unwanted
oscillation when the Present Value is close to a limit. As the Present Value increases, if it rises above the limit for a
stage plus the deadband for that stage, the Present Stage transitions to that stage+1. Similarly, as the Present Value
decreases, it must fall below the limit for a stage minus the deadband for that stage before Present Stage transitions to
that stage. The deadband is allowed to be zero (0.0).
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@ Write 18.0

Present_Value

A 4
Y

18.0

Stages
Read
< Limit Deadband Values
] 40.0 1.0 011111
18.0 is in Stage 2 3] 30.0 1.0 011000
2 20.0 10 711000
Present_Stage p M 10.0 1.0 / 100000
2
Target_References Values Bit Binary PV to Write
] Device 7, Binary Output, 62 ———| Bit(0)=1 ACTIVE
[2] Device 28, Binary Output, 47 ———| Bit(1)=1 ACTIVE
[3] Device 17, Binary Output, 49 | — — — | Bit(2) = ACTIVE
[4] Device 6, Binary Output, 116 | — — — | Bit(3)=0 INACTIVE
[5] (local), Binary Output, 6 ———| Bit4)=0 INACTIVE Priority_For_Writing
[6] Device 112, Binary Output, 7 | — — — | Bit(5)=0 INACTIVE 8
To: Objec;.",#:lenhﬂer Property Identifier Propert;".vva\ue
‘ Device 7 ‘ ‘ WriteProperty ‘ Binary Output, 62 ‘ Present_Value ‘ ACTIVE ‘
. Device 28 WritePropert Binary Output, 47 Present_Value ACTIVE
Initiate ‘ ‘ ‘ perty ‘ youp ‘ = ‘ ‘
WriteProperty ‘ Device 17 ‘ ‘ WriteProperty ‘ Binary Output, 49 ‘ Present_Value ‘ ACTIVE ‘
Requests ‘ Device 6 ‘ ‘ WriteProperty ‘ Binary Output, 116 ‘ Present_Value ‘ INACTIVE ‘
‘ (local) ‘ ‘ (WriteProperty) ‘ Binary Output, 6 ‘ Present_Value ‘ INACTIVE ‘
‘ Device 112 ‘ ‘ WriteProperty ‘ Binary Output, 7 ‘ Present_Value ‘ INACTIVE ‘

Figure 12-X3. Pipeline of/loperations when Present' Value'is written

Staging objects may optionally support intrinsic reporting to facilitate the reporting of fault conditions.

that support intrinsic reporting shall apply the NONE event-algorithm:

The object and its properties are summarized.in; Table.12-X,and-described in detail in this clause.

© IS0 2020 - All rights reserved
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Table 12-X. Properties of the Staging Object Type

Property Identifier Property Datatype Conformance Code
Object_Identifier BAChnetObjectldentifier R
Object Name CharacterString R
Object Type BACnetObjectType R
Present Value REAL w
Present Stage Unsigned R
Stages BACnetARRAY([N] of BACnetStageLimitValue R!
Stage Names BACnetARRAY[N] of CharacterString 0!
Status_Flags BAChnetStatusFlags R
Event State BAChnetEventState R
Reliability BACnetReliability R
Out_Of Service BOOLEAN R
Description CharacterString O
Units BACnetEngineeringUnits R
Target References BACnetARRAY[N] of BACnetDeviceObjectReference | R?
Priority For Writing Unsigned(1..16) R
Default Present Value REAL O
Min_Pres Value REAL R
Max_Pres Value REAL R
COV _Increment REAL 0o’
Notification_Class Unsigned O3
Event_Enable BACnetEventTransitionBits O3
Acked_Transitions BACnetEyentTransitionBits O3
Notify Type BACnetNotifyType (O3]
Event Time Stamps BACnetARRAY[3] of BACnetTimeStamp (O3]
Event Message Texts BACnetARRAY([3] of CharacterString (O30
Event Message Texts Config| BACnetARRAY[3] of CharacterString 0’
Event_Detection_Enable BOOLEAN O3
Reliability Evaluation Inhibit | BOOLEAN O
Property List BACnetARRAY[N] of BACnetPropertyldentifier R
Value Source BACnetValueSource Q789
Tags BACnetARRAY([N] of BACnetNameValue (0]
Profile Location CharacterString O
Profile Name CharacterString O

! The array size of this property is Nitages.

2 The array size of this property is Nreferences.

3 This property is required if the object supports COV reporting.

* These properties are required if the object supports intrinsic reporting.

5 These properties shall be present only if the object supports intrinsic reporting.

6 This property, if present, is required to be read-only.

7 This property is required if the object supports the value source mechanism.

8 This property shall be present only if the object supports the value source mechanism.
% This property shall be writable as described in Clause 19.5.

12.X .1 Object_Identifier

This property, of type BACnetObjectldentifier, is a numeric code that is used to identify the object. It shall be unique
within the BACnet device that maintains it.

12.X .2 Object_Name

This property, of type CharacterString, shall represent a name for the object that is unique within the BACnet device that
maintains it. The minimum length of the string shall be one character. The set of characters used in the Object Name
shall be restricted to printable characters.

4 © ISO 2020 - All rights reserved
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12.X .3 Object_Type

This property, of type BACnetObjectType, indicates membership in a particular object type class. The value of this
property shall be STAGING.

12.X .4 Present_Value

This property, of type REAL, indicates the current value, in engineering units, of the Staging object. If Present Value is
written with a value less than Min_Pres_Value, then it shall be clamped to Min Pres Value. If Present Value is written
with a value greater than Max_Pres Value, then it shall be clamped to Max_Pres Value.

Whenever Present Value is changed, the new value shall be compared with the 'Limit' values for the entire Stages array
using the following algorithm:

ops = current Present Stage
npv = new Present Value

//check if value should remain in the current stage
If (ops != 0) then
upperBound = Stages[ops].Limit + Stages[ops].Deadband
if (ops > 1) then
lowerBound = Stages|[ops-1].Limit - Stages[ops-1].Deadband

else
lowerBound = Min Pres Value
endif
if (npv <= uypperBoundpANDnnpwv »>=] lowerBound)y then
Present Value = 'mpv
exit algorithm //motchange Lol curerent stage, stop algorithm
endif
endif

// calculatehtthesnewrdstiadge
Present Stage = Nstages
for (i=1 to Nstages-1, step +1)
if npv <= (Stages[i].Limit) then

Present Stage = 1
exit for //found the correct stage, stop iteration
endif
next 1
Present Value = npv

Figure 12-X4. Pseudocode Algorithm for Evaluating Present Value and Present Stage

12.X.4.1 Writing to Referenced Objects

Changes to Present Stage shall cause a write of ACTIVE or INACTIVE to the corresponding object’s Present Value for
each Target References array element. For each bit (Index = 0 to Nreferences -1) in the Stages[Present Stage].Values
bitstring, if the bit is set (1), an ACTIVE value shall be written, or if clear (0), then an INACTIVE value shall be written
to the Target References[Index +1] object's Present Value.

Writes to Present Value that subsequently trigger writing to referenced objects due to reevaluation of Present Stage, are
not expected to wait until the reference writes occur before returning a Result(+) or Result(-) for the write to
Present Value. Subsequently if any write to a referenced object fails, Reliability shall be changed to
COMMUNICATION FAILURE. The COMMUNICATION FAILURE shall remain in effect until all reference writes
have been completed successfully. How a particular implementation handles other failures during writing to referenced
objects shall be a local matter except that Reliability shall indicate a value other than NO_ FAULT DETECTED.

The order of evaluation of references and any referenced object write delay shall be a local matter.

© IS0 2020 - All rights reserved 5
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