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THE DEFINITIVE GUIDE TO BACNET

/

The Definitive Guide to BACnet

A long time ago, a really smart guy wrote the definitive guide to
BACnet. Unfortunately that guide was lost.

Fortunately, | have taken it upon myself to create a new guide to
educate you about the wild and wooly world of BACnet.

When | started off writing this guide | had three key objectives:

1. Help owners really understand what BACnet is and what it isn’t
2. Help system integrators understand the nuances of BACnet in
regards to integration

3. Help non-BAS product developers understand how BACnet could
work with their product
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did at meeting these goals.

Why Rewrite now?

| wrote a series about BACnet back when | was starting blogging. The
articles were definitely not my best work but there wasn’t much else
to compare with when the only other thing out there is a video of
some guy talking in a monotone voice and a circa 1990’s PowerPoint.
When | originally wrote these articles | figured | only have to suck a
bit less than those two folks.

Well, my readers, it's four years later and | believe I'm a bit better at
writing now. Because of this, | figured | would recreate my BACnet
guide updated with the latest in BACnetty news so that you can get
your BACnet on.

What is the Format of This Guide?

While | recommend you read through the guide in order it is written
in such a way that you can start reading any particular section and
take immediate value from the guide. | have broken out the guide
into the following sections:

1. How did BACnet Come About?
2. What is BACnet?

3. How does BACnet Work?

1. BACnet Communications

2. BACnet Devices

4. What does it mean to be BACnet Compliant
5. Conclusion

How Did BACnet Come About?

BACnet was created by the American Society of Heating and Air-
Conditioning Engineers. BACnet was created to provide a common
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about. Personal computing had begun to spread into the office space
and the control system had matured from dials and switches to
automated systems. The problem was companies, out of necessity,
had created their own communication protocols. These were the days
of P-BUS, N2, and IBEX.

Customers and engineers saw a problem and collaborated to develop
a standard that would ensure interoperability and would allow
systems to communicate with one another. In 1995 the first version
of BACnet ANSI/ASHRAE Standard 135 was published. From here the
standard has gradually grown to its current standard which is
ASHRAE-135 2012.

The standards group meets on a regular basis to discuss BACnet and
the hopefully soon to come BACnet Web Services Standard! (and no
for all you BACnet geeks, I’m not referencing the 2004 standard)

What is BACnet?

BACnet is not well known outside of our little building automation
circle. | was working with a few lighting vendors lately trying to help
them be better able to interface with control systems. They started
talking about how they are using CoAP as their protocol of choice.
When | suggested that they use BACnet they had only a passing
familiarity with the standard.

| can understand why, at 1,200+ pages the standard is a doozy. In
comparison the CoAP standard is roughly 120 pages. | can
understand why without insomina would want to avoid the standard,
it's not exactly the most exciting read in the world. But, hey, that’s
why you've got this article.

So at a high level, BACnet is a standard that defines the following:
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Data Model

Have you ever tried to talk to a call center in India? | have, and
maybe it's the fact that I'm from the South, but I just can’t
understand what they are saying. Well, imagine your building
automation system talking to 5 other building automation systems
and each of them are saying the same thing but in a different way.

Which way is right?
Who should they listen to?
That my friends is where the data model steps in.

The data model says, hey fools listen to me. When you want to say

o

Crayons you say “Cray On’s” not “Crowns” .
Cause after all, we all want to sound like southerners.

What the data model is doing is defining the semantics of the
conversation.

Semantics are a set of rules that define how data is structured and
formatted.

There’s a lot more to data models and we will dive deeper into this
once we reach the section on BTL and BIBB'’s.

Communications Protocol

BACnet also defines a communications protocol for the standard.
Think of a protocol as the rules. Whereas the Data Model displays
what color the stop signs must be the protocol defines where the
stop signs go.
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After all, the top two questions | get are how to integrate a BACnet
system and how to troubleshoot one.

By the end of this article, you will understand both.

How Does BACnet work?

In this section, I’'m going to cover how BACnet communicates, what a
BACnet Device is, and what a BACnet message looks like.

BACnet Communications

Equivalent
BACret Application Layar Applicatian

Enm“ JFEE8RA | mate | pTP Data Link
IS0 BEO2-3 -
ARCNET .
EIA - 485 |ElA - 232 Physical
(IEEE 802.3)

How BACnet layers align with OSI Layers

The image above shows how the 4 main layers in the BACnet stack
align with the 4 layers of the OSI model. The lower layers include the
communication media and the communication protocols while the
higher levels include the services and applications

BACnet LAN Types

BACnet currently supports five protocols types for communications

- BACnet over IP (Annex J)

- BACnet over Ethernet

- BACnet over Master Slave/Token Passing MS/TP
- BACnet over Point-to-Point (PTP)

- DA A+ AviA- AD/ANICT
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Through the Looking Glass, A BACnet Message
1ol

File Edit Wew Go Capture Analyze  Statistics  Tools  Help

B e IEEXR2E| A+ TL|(|BEE QQQB| dMME| B
Eilter:| ¥  Expression... Clear Apply
Mo, .| Tirne | Source | Destination | Protocol | Info =
1 0.000000 192.1658.0.13 192.168.0.255 BAChet-APDU sSimpleack [invoke:2]: acknowledgealarm
2 22.717118 192.168.0.13 192.168.0.255 BAChet-APDU Unconfirmed-Reguest : who-Has
3 0.028747 AlertonT_00:15:d5 Broadcast BACrnet-APDU  Unconfirmed-request @ who-Has
4 0.019950 192.168.0.5 192.168.0.13 BAChet-APDU Unconfirmed-Reguest @ j-Hawe i
5 177.870246 152.168.0.13 1592.168.0.255 BACnet-APDU Unconfirmed-Reguest : who-Has
6 0,028654 AlertonT_00:15:d5 Broadcast BACrnet-APDU  Unconfirmed-request @ who-Has
7 0.020011 192.168.0.5 1592.168.0 BACnet —ARDU unconfirmed- Request I i-Hawe

1 Q. i 5 0

9 0.029716 AlertonT_00:15:d5 Broadcast BACnet —APDU  Uncontirmed- Request t1me5ynchr0n1zat10n
10 48.17826% 192.168.0.13 192.168.0.255 BAChet-APDU Unconfirmed-Reguest : who-Is
11 0.0315%4 AlertonT_00:15:d5 Broadcast BaCrnet-APDU  Unconfirmed-request @ who-Is
12 0.040187 AlertonT_00:15:d5 Broadcast BACret-APDU  Unconfirmed-request @ i-am
13 0.004809 192.168.0.5 192.168.0.255 BACnet-APDU Unconfirmed-Regquest : 1-am
14 0.000577 192.1658.0.13 1%2.168.0.5 BACHnet-APDU Confirmed-Reguest [1nv0ke 1]: atomicwriterile
15 0.063377 192.168.0.5 192.168.0.13 BAChet-APDU Complexack [fnvoke:1]: atomicwriterile
16 0.000289 192.1658.0.13 1%2.168.0.5 BACnet-APDU Confirmed-Reguest [Tnvoke:2]: atomicwriterile
17 0.274574 192.168.0.5 192.168.0.13 BAChet-APDU Complexack [fnvoke:2]: atomicwriterile
18 0.000206 192.168.0.13 192.168.0.5 BACHet-APDU Confirmed-Reguest [invoke:3]: atomicwriterile
19 0.059672 192.168.0.5 192.168.0.13 BAChet-APDU Complexack [fnvoke:3]: atomicwriterile
20 0.000236 192.1658.0.13 1%2.168.0.5 BACnet-APDU Confirmed-Reguest [Tnvoke:4]: atomicwriterile
21 0.064730 192.168.0.5 1%2.165.0.13 BACHet-APDU CDmp1exACK [1nv0ke 4]: atomicwriterile ,:J
TS A T AN T Eo S 1T MM TEo SO A e A e S e A R e Fievimlimac . Pt L I MR P e B

-

2

Frame 8 (64 bytes on wire, 64 bytes captured)
Ethernet II, src: AsustekcC_h0:3c:15 (00:0c:6e:h0:3¢:15), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
Internet Protocol, Src: 152.168.0.13 (192.168.0.13), Dst: 1582.168.0.255 (152.168.0.255)
User Datagram Protocol, Src Port: bacnet (47808), Dst Port: bacnet (47808)
BAChet wirtual Link Contraol
Type: BACNet/IP (annex 1) (O0x81)
Function: original-unicast-NPDU (Ox0al)
BvLC-Length: 4 of 22 bytes Bacnet packet Tength
= Building Automation and Control mMetwork NPDU
varsion: 0x01 (ASHRAE 135-1905)

0HHHH

MSDU contains: BAChet APDU, message type field absent.
.00 ..., = Reserved: shall be zero and s zero.
.1. .... = pestination sSpecifier: DNET, DLEM and Hop Count present. If DLEN=0: broadcast, dest. address ¢
.0 ..., = Reserved: shall be zero and s zero.
0... = source specifier: SMWET, SLEN and SADR ahsent
.0.. = Expecting Reply: Other than a BaCnet-Confirmed-Request-FDU, segment of BaACnet-ComplexaCk-PDU or
L0, = Priority: Not a Life safety or Critical Eguipment message.

veee a0 = Priority: Normal message
pestination MWetwork Address: 65535
pestination MAC Layer address Length: 0 indicates Broadcast on Destination Metwork
Hop Count: 255
= Building Automation and Control mMetwork APDU

0001 .... = APDU Type: Unconfirmed-request (1)
unconfirmed service choice: timesynchronization (&)

# Date: sSeptember 23, 2006, (Day of week = Saturday)

# Time: 11:09:54.0 P.M, = 23:09:54.0

| | i

o000 fF £ ©f £ £ £f 00 0c 6e h0 3¢ 15 08 00 45 00
0010 00 32 00 00 40 00 40 11 b8 Se <O aB 00 Od cO a8
0020 00 £f ba <0 ba <0 00 1e 73 4f 81 Ca 00 16 01 HY
o030 ff £ 00 £f 10 06 a4 ga 09 17 06 b4 17 09 36 00

°| BACnet Control {bacnet, control), 1 byte |Packets: 113 Displayed: 113 Marked: 0 Profile: Default A

A BACnet message consists of a few key features:

e Network APDU
e Network NPDU
e BVLL
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Data Unit for exchanging data between BACnet applications. Whether
that application is embedded in a device or hosted on a server this
PDU is what transfers the data.

Network Network Protocol Data Unit (NPDU)

The NDPU is what contains the version, priority, and other fields (you
can think of NPDU as acting similar to several of the HTTP/2 flags,
e.g priority).

Now if you recall your IT basics, you went through my IT course
right? You should remember that as data flows down from the
application layer (Layer 7) towards the physical layer (Layer 1) it gets
encapsulated. This means that the data is “wrapped by the layer
below it.

Therefore as the BACnet message goes from network to network the
BACnet device can look at the NPDU to determine where to send the
device.

BACnet Virtual Link Layer

BVLL, provides a way to create virtual links between BACnet devices.
The BVLL also indicates whether BACnet messages are uni-cast or
broadcast. This layer will become critically important when we
discuss BACnet Broadcast Management Devices (BBMD) later in the
article.

An example of an encapsulated BACnet/IP Packet is below.

“WiB2

BACnet/IP or MS/TP Messages
So is your head spinning yet?

Ya, | know BACnhet is some confusing stuff. How do vou think | felt
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Don't worry though, we are more than a quarter of the way through
and once we get through the next two sections the rest of the

material is easy.

BACnet/IP

BACnet over IP is a method from which BACnet/ Ethernet packets
can use the framework of the UDP/IP protocol to send data to
BACnet devices across multiple subnets.

For those who are less IT savvy BACnet/IP allows messages that
typically could only communicate on one local area network to
communicate across multiple local area networks.

What is TCP/IP and UDP/IP

Before | deep dive into BACnet/IP it will be good to level set on TCP
and UDP. The difference between TCP and UDP is important because
UDP is the protocol that BACnet and many of the emerging loT
Protocols use.

TCP/IP and UDP/IP are protocols that allows messages to
communicate across multiple Subnets.

Internet Protocol (IP):
e Allows for transmission of data

e Applies addresses to devices
» Allows for the creation of logical subnets

UDP:

e Connection-less protocol
e Allows for small packets that are non-network intensive.

TCP:
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BACnet over Ethernet allowed building automation systems to
transfer data via ethernet across a Bus architecture. This worked well
initially but with the advent of the internet and the desire to have a
single control system across a network of buildings the need for
networks larger then 254 nodes was needed.

That is why ASHRAE adopted BACnet/IP in annex j of the 135- 1995
standard

With the addition of BACnet IP we gained a slew of new capabilities.

Most importantly BACnet IP allows us to:

Communicate across multiple subnets

Create multi-campus control systems

Utilize the benefits of fiber and giga-ethernet.

Assign IP addresses to our BACnet devices making the web
accessible.

How does BACnet/IP communicate?

B

There are four ways BACnet/IP can communicate:

1. BACnet/IP to BACnet/IP (same subnet)

2. BACnet/IP to BACnet/IP (different subnet)

3. Broadcast (same subnet)

4. Broadcast (different subnet)

BACnet/IP to BACnet/IP (same subnet)

In this situation the location of the two devices is already known by

the host and the message is routed to the device using a local switch.
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the host and the message is routed to the device using switches and
routers.

Broadcast (same subnet)

This is a standard Who is/ | am message sent across a local subnet
for the BBMD to discover what the address are for the BACnet
devices on the subnet.

Broadcast (different subnet)

This is a standard Who is/ | am message sent across a local subnet
for the BBMD to discover what the address are for the BACnet
devices on other subnets.

What does a BACnet/IP Message look like

BACnet/IP uses a packet structure similar to a TCP/UDP Packet to
pass messages from one device to another. A detailed description of
a BACnet/IP packet is below.

A detailed description of a BACnet/IP packet is below.
“WiB2

Now | don’t expect you to understand all the flags and fields in this
message. But you should at least be comfortable with the concepts
of addresses and ports. If you aren’t you will be in for a world of hurt
when you try to troubleshoot a BACnet installation.

Where is BACnet/IP Practical?

Not many vendors still use solely BACnet/Ethernet as most have
adopted the BACnet/IP framework. Thus the ultimate answer is that
BACnet/IP is practical for any solely BACnet system. The true choice
on BACnet/IP is when you are utilizing a non native platform such as
Tridium from which you have multiple protocol choices.

FREE VIDEO TRAINING: Increase your knowledge of BAS in less than 30 minutes
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can use the Master-Slave Token-Passing (MS/TP) principle to
transmit data across a bus network architecture (this will be
discussed in further detail in my networking fundamentals posting).
MS/TP messaging requires a physical medium (wire) and devices that
have (Media Access Control) addresses. MS/TP communications use
tokens to pass data. Only master devices can pass the token and only
master devices can respond to the who-is request (this is why you
cannot auto discover slave devices).

Network Ontology

When a controller communicates on a BACnhet MS/TP network, it first
requests a token. Upon receiving a token, the controller is able to
open a application layer message using a APDU. This allows the
device to communicate to other controllers or the supervisory device.
Only the device that has a token can communicate with other
devices. A detailed description of this communication sequence is
below.

MABTER &

Ty
—— R

Best Practices
There are four key best practices when you are designing and
implementing a BACnet MS/TP control system:
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ionger aistarice trunk rurs use 3s6.4K.

2. In order to keep the RTT and TRT times low, you should make sure
that your controllers are addressed in sequence. This allows the
token to pass quickly to each device in sequence rather then
randomly moving throughout the network.

3. The network instances should be arranged logically and in order.
This facilitates effective troubleshooting and will allow the user to
quickly find communication issues.

4. Utilize the same wire media throughout the installation and do
not ground both ends of a trunk bus (this creates a

antennae effectively drawing interface to your bus).

BACnet Message Flow WHO-IS, I-AM

Sure there are other pieces to a BACnhet message but the above are
the key features that you need to look at if you want to troubleshoot
BACnet messaging.

Inside a BACnet message you will often find information around:

1. The Object

2. BIBB- BACnet Interoperability Building Blocks- These blocks allow
you to build BACnet capabilities into a device. An example of this
would be the “T” block which stands for trends and allows a device
to have the ability to receive and communicate trend objects.

3. BACnet services- These services are very similar to the “calls” a
computer makes when connecting to a website for data. This allows
the device to perform the same communication tasks as other
devices.

4. MAC Address- Media Access Control or MAC, is the method at
which a device identifies itself on a specific media. For MS/TP this is
typically done in the form of an 8 bit number for Ethernet this is
typically a series of Hexadecimal numbers that device a devices
Network Interface Card or NIC.

You can see an example of a BACnet message below.
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opjecua=ANdIOgINpuL £
E_ propertyid=Present_Value) -

t ReadPropertyAck{msg#123
objectid=Analoginput 29
propertyid=Present_Value
value=72.0)

of Ermr(msgfnzs E—
. class=object
. code=NoSuchObject)

BACnet communicates via different methods utilizing the OSI
network layer. The physical layer which consists of the wires and
devices will allow the messages to be transported. Messages once
transported will then be assigned a specific location to travel to on
their local network in the data link layer.

Virtual Net BACnet | | BACnet
g Sk PAD Davice Device

l Ethernet l Nat #1041 l:

Operator
BACnet || BACnet || Workstation
Davice Devlce a

Devices perform services calls for data and receive calls for data
repeatedly. This is what causes the device to communicate. Now
while the method from which the data is transmitted is different for
IP over MS/TP the core services remain the same.

But what are devices?

Let's take a look at a device and what it means to you.

BACNET DEVICE
“wiB3

A simple definition of a BACnet device is a collection of objects that
represent the functions present in a real device. This is why virtual

Anoviirac Fan ha FrAancidarad A RACrhat Aaviica ac wiall ac nhvcical
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physical architecture.

You see in the programming world we have this concept of objects
and properties. Objects are instances of a class, and properties are
characteristics of the class.

For example, in the real-world, you may have a class of vehicles
called trucks (we won’t get into superclasses here @ ). This class can
have various properties. For example, it may have a property called
doors and that maybe a numeric property. It may also have a
property called color and that may be a textual property.

So you could say that the instance of the truck object titled Ford had
2 or 4 doors and can be a variety of colors.

Well, BACnet has a set of objects and we are going to look at those
right now.

BACNet Objects

Objects

BACnet defines a collection of 23 standard object types

[ Binary input B Muibi-state input @ Fiie
[ Binary utgit G Muti-state Outpt (5] Prooram
[ Bmaryvaioe ) Multi-state value ] Schedule

[ anatoginpat @l Loop [ trendiog

[ Anatog Gutput () Calendar 0 Group

(@ analog Valse () wouncation Class  [§) Event Envalimant
& aweraming P command £ Dewice

I LieSafetydone [ LifeSatetyPoint

Objects are according to the BACnet standard ” a collection of
information related to a particular function that can be uniquely
identified and accessed over a network in a standardized way”

- An object will provide a set of properties that contain data related
to that object.
- BACnet has a set of 23 standard objects.
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accessed Here.

BACnet Properties

There are so many properties that | could spend a whole article
listing them out. However here's what you need to know.

Each BACnet object has a list of properties. And the properties are
different for each object.

Often times folks will e-mail me asking why their BAS has the same
description for each device even though they changed the device
name. That's because they didn’t change the device description

property.

You see, understanding the properties that you have will help you to
understand the capabilities you have.
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Object Identifier |Required||Analog Input #1

Object Name Required|"AT 01"

Object_Type Required |Analog Input

Present Value Required |68.0

|Descripti011 ||Dptional "Outside Air Temperature" |
|Device_Type ||Dptional ||"10k Thermistor” |
|Stams_Flags ||chui1‘cd||]u_Alarm. Fault, Overridden, Out_Of Service flags |
Event_State Required [Normal (plus various problem-reporting states)

Reliability Optional |[No Fault Detected (plus various fault conditions)

Out Of Service |Required|[False

Update Interval  ||Optional |1.00 (seconds)

|Um'ts ||Requi1‘ed | |Degrees—F ahrenheit

|M.i.t1_P1€s_Value ||Dptional ||—101]'.l]. minimum reliably read value

|]\~Iax_P1‘es_Value ||Dptional ||+30'I}.0. maximum reliably read value

|Resoluti0n ||0ptional ||0.1

COV Increment |Optional |[Notify if Present Value changes by increment: 0.5

Time Delay Optional |[Seconds to wait before detecting out-of-range: §

Notification Class ||Optional |Send COV notification to Notification Class Object: 2

High Limit Optional |[+215.0, Upper normal range

|L0w_Limit ||Dptional |—45.U. Lower normal range |
|Deadband ||Dptional ||U.1 |
|Limit_Enable ||Dptional ||Enable High-limit-reporting. Low-limit-reporting. |

Event_Enable Optional |[Enable To_ Offnormal. To_Fault, To Normal change reporting.

Acked Transitions||Optional [Flags indicating received acknowledgments for above changes.

Notify Type Optional |[Events or Alarms

Analog Input properties. Source BACnet.org

What Does it Mean when a Product is BACnet Compliant?

ensure that these devices can work with one another.

form a BTL listing.

In order to integrate multiple devices, you want to have a way to

The method that the BACnet folks chose to achieve this was through
the BTL or BACnet Testing Laboratory. The BTL created a series of
BACnet listings that define the objects, properties, and functionality
that a device can support. In the world of BACnet, these are often
called BIBB's (BACnet Interoperability Building Blocks).

The BIBB’s are the set of functionality that when grouped together
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grabs off the Chipkin site. By the way, the folks at Chipkin do a great
job of diving deep into BACnet check them out!

BACnet BIBB’s TABLE — Bacnet Interoperability Building Blocks

Notes on BIBB's are provided here: hitp-/fwww.chipkin_com/articles/bacnet-bibbs
AE-ACK-A i ification —

Alarm and Event M anagement

Aclient sends an acknowlsdgement serrecetvng an Alarm or Event nosification that requires cre
Service Initiate Execute
AcknowledgeAlarm Ves No.

AE-ACK-B la i cati

Alarm and Event M anagement
A server processes an slarm or event notification
Service Intiate Execute
AcknowledgeAlarm Ne Yes
AE-ASUM-A Alarm and Event — Alarm Summary
Alarm and Event M anagement
Aclient polls for 3 summary
Service Intiate Execute
GetAlarmSummary Yes No.

BIBB table. Source Chipkin BIBB Repository

As you can see, each BIBB is assigned to a class (in this case AE, the
alarm and event class), and each BIBB achieves a specific set of
functionality.

Now if we look at the Protocol Information Conformance Statement
(PICS) for an Advanced Operator Workstation Listing we can see what
BIBBs it conforms to.

Alarm and Event Management
Iv] Alarm and Event - Notification-A (AE-N-A)

[vl] Alarm and Event - ACK-A (AE-ACK-A)

[vl] Alarm and Event - Alarm Summary View -A (AE-AS-A)

vl Alarm and Event - View Modify-A (AE-VM-A)

vl Alarm and Event - Advanced View Modify-A (AE-AVM-A)

vl Alarm and Event - View Notifications-A (AE-VN-A)

V] Alarm and Event - Advanced View Notifications-A (AE-AVN-A)
[v] Alarmand Event - Event Log View and Modify - A (AE-ELVM-A)

PICS Statement Excerpt for a B-AWS Listing

So for those of you who are creating standards and specifications
what you want to do is to browse through the BIBB’s (once again
Chipkins site is a good reference) and list out the BIBB's you want
your BAS to achieve. Then you would identify the BTL listings that
achieve this functionality.

FREE VIDEO TRAINING: Increase your knowledge of BAS in less than 30 minutes
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specity the BTL listing that most closely matches the set ot BIBB's
you want to achieve.

2. Next, move to the supervisory devices and perform the same.
3. Finally, move on to the field controllers and identify the
capabilities you want there.

It's that easy, three steps to specification greatness.

Yes, this will take some time, and yes you will have to make trade-
offs as to which BIBB'’s your systems implement.

But you will end up with a well-specified system that does what you
want.

The alternative is you skip this step and cry to your BAS
manufacturer about how their system doesn’t do what you want it to
do...

Conclusion

So there you have it. The guide to BACnet.
In this guide, | covered the essentials of BACnet.

At the end of the day you really need to understand:

e BACnet is a set of protocols and a data model that follow a
standard. This means that BACnet communications and objects
follow predictable rules. If you know these rules you can design
and troubleshoot BAS installations.

e The BTL ensures that BACnet devices can integrate with one
another through compliance with a set of BIBB's that form BACnet
listings

e You can create a standard of around BACnet for your projects by
following the method | described earlier in this post

So what are your thoughts on BACnet?

WhAat Aanlactinne Aa vian hawua?

FREE VIDEO TRAINING: Increase your knowledge of BAS in less than 30 minutes

I I 1
https://buildingautomationmonthly.com/definitive-guide-bacnet/ 18/21



8/18/2018
| Enter your best email address here...

The Definitive Guide to BACnet | Building Automation Monthly

| I Watch The Free Training Video

those answers.

What is the OSI
Model

What are MEP
Plans

What is Tridium
Part 1

BAS Fundamentals
Training

Share this:

¥y K G

BAM 117: How BACnet BAM 118: How BACnet
integrations really work part integrations really work part
2 3

June 4, 2018 June 11, 2018

In "Podcasts" In "Podcasts"

BAM 125: The in’s
and out’s of
upgrading a BAS

Lightbox - Main
(Offer Focused
Homepage)

What is BACnet Part 3
May 10, 2013
In "Building Controls"

FREE VIDEO TRAINING: Increase your knowledge of BAS in less than 30 minutes

https://buildingautomationmonthly.com/definitive-guide-bacnet/

| M

19/21


http://buildingautomationmonthly.com/what-is-the-osi-model/
http://buildingautomationmonthly.com/what-are-mep-plans/
https://buildingautomationmonthly.com/125/
http://buildingautomationmonthly.com/what-is-tridium/
http://buildingautomationmonthly.com/bastrainingvid/
https://buildingautomationmonthly.com/?tcb_lightbox=lightbox-main-offer-focused-homepage
https://buildingautomationmonthly.com/definitive-guide-bacnet/?share=twitter&nb=1
https://buildingautomationmonthly.com/definitive-guide-bacnet/?share=facebook&nb=1
https://buildingautomationmonthly.com/definitive-guide-bacnet/?share=google-plus-1&nb=1
https://buildingautomationmonthly.com/117/
https://buildingautomationmonthly.com/118/
https://buildingautomationmonthly.com/what-is-bacnet-part-3/

8/18/2018 The Definitive Guide to BACnet | Building Automation Monthly
| Enter your best email address here... | I Watch The Free Training Video

Q Recommend 2 Share Sort by Best ~

. Start the discussion...
- N

LOG IN WITH OR SIGN UP WITH DIsaus (2)

Name

Be the first to comment.

>4 subscribe Q Add Disqus to your siteAdd DisqusAdd - Disqus' Privacy PolicyPrivacy PolicyPrivacy

Connect with BAM

Our Courses

Connect with BAM on LinkedIn
Like BAM on Facebook
Contact BAM

Company Information

Building Automation Monthly
PO Box 674

Rochester, WI 53167

(262) 342-6172

© Building Automation Monthly 2012 — 2018 Privacy Policy = Terms of Use

|

https://buildingautomationmonthly.com/definitive-guide-bacnet/ 20/21



https://disqus.com/
https://disqus.com/home/forums/buildingam/
https://disqus.com/home/inbox/
https://publishers.disqus.com/engage?utm_source=buildingam&utm_medium=Disqus-Footer
https://help.disqus.com/customer/portal/articles/466259-privacy-policy
https://buildingautomationmonthly.com/store/
https://www.linkedin.com/in/phillipzito/
https://www.facebook.com/buildingautomationmonthly/
https://buildingautomationmonthly.com/contact
https://buildingautomationmonthly.com/
https://buildingautomationmonthly.com/privacy-policy/
https://buildingautomationmonthly.com/terms/

8/18/2018 The Definitive Guide to BACnet | Building Automation Monthly

https://buildingautomationmonthly.com/definitive-guide-bacnet/ 21/21



