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HC900 PROCESS AND SAFETY SYSTEM

Process Control and Safety Made Easy




Diverse Applications

Ranging from Process
PLCs to DCS

The Honeywell HC900 Process and Safety System is a fully field-

proven system for process control and safety applications, with over
13,000 installations throughout the world. Its SIL=2 certification
means it can be used in a variety of safety application such as burner

management systems (BMS), emergency shutdown systems (ESD),

fire & gas monitoring, pipeline monitoring, spill prevention etc.

TUV Compliance

The HC90O is fully validated to
perform its safety tasks, and is
certified by TUV for use

in a SIL=2 environment. The
system is ideal for a process/

safety software environment.

Its non interfering software
environment means that the
HC900 system is capable of
hosting process control and
safety applications, providing

control, monitoring, password

protection for configuration,
alarm processing and data
acquisition for process
applications thus adding to
reliable data and information
being stored and protected.




Typical Industries

Chemicals (including

specialty and fine chemicals,

plastics and rubber)
¢ Pharmaceuticals and
Cosmetics

» Power (excluding
nuclear)

e Cementand Glass

e Pulp and Paper

e Mining and Metals

* Water and Waste Water
e Food and Beverage

¢ Heat Treatment

Customer Benefits
Proven & Reliable

Maximizes uptime
e Proventrackrecord
¢ Redundancy

¢ Actionable information

High Performance

Increases profitability
e Tighter control
e Reduced scrap

e Higher throughput

Easy to Use & Engineer

Lowers operational costs
e Easyengineering

e Fasterstartup

e Simple intuitive tools

¢ No additional
maintenance fees

Enhanced Safety
with SIL2 certification

¢ Common hardware and
software for process and
safety

e Improved plant safety

Typical Applications
Safety

Burner Management Systems
(e.g. furnaces, boilers, ovens,
pre-heaters, reactors, calciners,
dryers, thermal oxidizers, kilns,
melters, incinerators, process
heaters, vaporizers)

Combustion Control
Pipeline Monitoring
Spill Prevention

Road Transportation
Waste Water Treatment
Terminal Automation
Emergency Shutdown
Fire & Gas Monitoring

Pressure and Flow Control

Critical Control

Electronics & Semi Conductor
Cementand Glass

Textiles

Certifications
TUVSIL2

CSA/FMCL1/DV2
ATEX

ABS

uL

CE




Multiple Systems,

Multiple [/O Racks

HC900 Hot Stand-by Architecture

Experion HS 7 LX Server with
= Redundancy
- Station
- Engineering Tools
Process Control
C75 CPU's CT0 CPU's
Supponts 12 racks and 4603 K0's)
making it very scalable
CPU Capacity

Function

Point per module

Max. for C30 CPU

Max. for C50 CPU

Max. for C7

Analod in Universal: 8, Universal: 96, Universal: 1152, Universal: 1152,

g High Level: 16 High Level: 192 High Level: 2304 High Level: 2304
Analog out 4,8,16 40 480 480
Analog out 816 192 2304 2304

(external Power)

Digitalin 160r32 384 4608 4608
Digital out 8ACor16DC,32 384 4608 4608
Function blocks n/a 400 2000 5000




Experion Station

9800 Control Station

Dual Ethernet

Safety Systems

C755 (dual networks)

HC900 Designer Software

Configuration: HC900 Controller - offline with
run-mode editing

Operating environment: Windows 7 Pro (32 or
64-Bit), Win 8 and Win 10

PC: Pentium, 2 GHz with 256 MB RAM minimum,
SVGA or greater screen resolution

Cable: RS 485 - three-wire, Ethernet 10/100
base T

Modem support: Monitor, upload, download
configuration

New inputvoting (1002 and 2003) and output
validation function blocks (with feedback
verification)

New non-interfering process and safety
worksheetsin

Change management and Version Control built
into the software same configuration

Controller

Function Blocks: C70,C75 CPU-5000,
C50CPU-2000,C30CPU-400

Analog Inputs: Up to 1152 universalanalog inputs,
2304 high level, A/D Resolution is +15 Bits

Accuracy: 0.1% of span
(field calibration to +0.05% of span)

Analog Outputs: Up to 480 with
internal power, 2304 with external power
0to 20 mA maximum, 0.1% accuracy

DigitalInputs / Outputs: Up to 4608, contact DI, 24
Vdc DI/ DO, 120VacDI /DO, 240 Vac DI/DO

Totall/0:Upto 4608

1/0 Racks per System: One controllerand upto 11
remote |/0 racks

Control Loops: PID, on/off, cascade, ratio, %C,
three-position step

Control Output Types: Current, time -proportioning,
position-proportioning, three-position steps

New Input Voting (1002 and 2003) and output
validation function blocks (with feedback
verification)

 Setpoint Programmers: 50 segments each, 16 event

outputs, multiple stored profiles

Setpoint Scheduler: 50 segments, 8 ramp / soak
outputs, eight auxiliary outputs, 16 events, multiple
schedules

Communications: Ethernet 10/ 100/ base T,
Modbus / TCP protocol, up to 10

Ethernet hosts on C50,C70, C75 up to 32 peer-to-
peer controllers, Serial Modbus RTU, RS485, slave
or master operation (up to 32 slaves)

Operating Temp: Rated 0° to 140°F (0° to 60°C)

Humidity: Rated 10% RH to 90% RH, non-
condensing



NModular and Scalable

e Available in three rack sizes and three CPU e Scalable and expandable

erformance levels ) o
P e Easytoown, engineer, operate and maintain

e Handles a wide range of automation « Upto 12 racks and 4608 0’s

requirements

e Analog and digital modules support up to
4608 1/0 points
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Function Blocks

Simplify execution of complex
control strategies

Over 125 different types of software
function blocks available

Each function block represents
a unique algorithm for a specific
control function

Available CPU options support up to
400, 2,000 or 5,000 function blocks

Simply drag and drop, and soft-wire

loo2 and 2003 Voting Function
Blocks. DO-V and AO-V (Digital
Output and Analog Output

Validation Function blocks).

Separate Process Safety
Worksheets

e Same type of controller can be used
for process and safety applications

thus reducing total cost of
ownership

e Provisions are provided within
programming environment to
program using safety/process
worksheets

Universal Analog Inputs

e Accept both direct and indirect
inputs from sensors

¢ Minimize the number of input cards
and spare parts required

* Inputs may be mixed on a
module and may include multiple
thermocouple types, RTDs, ohms,
voltage or millivoltage types.




HC900 Control Loops

Provide tighter, more accurate e Increase throughput, reduce scrap, and
process control minimize energy costs

Include applications ranging from single e Quantity of loops per controller is not limited
loop control to interactive cascade, ratio,

duplex, feed-forward, three-position-step, or

custom controlled strategies

Cascade control

+ The Cascade Loop uses
2 PID block with the back
calculation pin of the
secondary (BCD) connected
to the primary loop (BCI). This
transfers values back to the
primary loop to adjust the PID
forchangesin mode of the
secondary loop

338§
d::3

The RSP input for the
secondary loop can be
selected to be in engineering
units or %, eliminating the
need to scale the output of
the primary loop

g1}

PV
Accutune Il ‘-"SF, VALUE
Standard auto tuning on

every control loop Adapts to Process

Reduces start-up time Dynamics

Ensures on-spec product Start-Up Mode
} Prevents Overshoot




Fuzzy Overshoot

Suppression Genmral| Stat /Aot | ASP | Range /Limk | Turing Accutune I | Alams |
Fuzzy Overshoot Suppression - Accutune il Type — - Turing Criesia————

minimizes the Process Variable £ Dieat &

(PV) overshoot following a

Setpoint (SP) change or a 1% Cycls Tuning I~ Fant

process disturbance. Thisis 5P Turing

especially usefulin processes L .

that experience load changes PV Addotivs T

orwhere even a small overshoot
beyond the setpoint may resultin
damage or product loss. ™ Enabls

% Dinable

+ The Fuzzy Logicin the controller
observes the speed and direction 3
of the PV signal as it approaches ™ Ensbls Fuzzy Overshoot Supprersion
the setpoint and temporarily
modifies the internal controller
response action as necessary to
avoid an overshoot. There is no Iﬁ
change to the PID algorithm, and - i ]
the Fuzzy Logic does not alter the
PID tuning parameters.

. Probw: Teamps Iegnd Ohoygptn
Carbon Potential Dog Cor ;
+ Thecarbon potential of the wo v w o
i) OO0
furnace atmosphere can be & @ @n‘ .
controlled by monitoring the CARBON S B -
furnace temperature and the 1 n |
CARMSS &
probe output because oxygen o L L T canpine
potential directly relates to the o o L o awe e [ CAREON
carbon potential. A combined . =t :: '_: - 1n_m_>—l_-_$ x ~ DEAE
carbon probe, temperature ;x x = e sazfe % G e aitfo
probe and PID algorithm T L™ z:: L 0o t:: ulﬁ .
determine carbon potential of e b | -
o *REAET  READY o
furnace atmospheres based ona o-oll Koltile 'T“‘:‘ ":m-;: =
zirconium probe input. ~ S il -l
- ALY wroR o
« Activates anti-sooting feature P e m“i .
that limits the working setpoint %‘ @
FRIL b
of the carbon controlloop to a — e
value that prevents sooting in the T

furnace.



Free-format Logic
+  Optimizes design by combining Limit Switch S -
multiple logic functions into one L81
« Simplifies operation and Limit Switch 8
troubleshooting iea
Pushbutton
e Pump A ON Lamp
Pump B
Pressure
Switch
PE1
Sequencers
SEQIS7 W
« Controlthe output states of MIKER

multiple digital parameters
o2 N our -o—— WATER |
« Controlthe sequence of process

operation based on time or -"_" HSEQ OUT2 o[ YEAST |

process events NSTEP OUT3 Ho——| HOPS |
START )—=0~"5ET OUT4lo——|BARLEY ]
« Eachsequencersupportsupto ;
16 digital outputs and may have 0Jsectmer oworise O SO0 OUTS jee——] MIX ]
up to 50 process states START »—o- RUN *RESET OUTS o——[ STEAM |
«  Multiple sequences can be ' External Starl Simulation HOLD »—&- HOLD  OUT7 [-o——| DUMP |
selected on demand from the = _"_I START] “RUN  OUTE -o——[ DONE |
operator interface or as part of ——————— o= "ADV OUTS Lo
arecipe F{x) outie e
_I_ 1.0 Sec. Timer OMDT188 17 oUT11 o
START >—a- RUN Yy outzfa
I ouT1zto

OUT 14 -o———| FALULT |
CUT15 He——([HOLD |
OUT18 Ho—— | RESET T
STMR ==
MODE | MIDDE |
STATE fs——I| STATE ]
ALK fms— [ MIXSPEED |
STEP f=m




Recipes
« Stored in the controller memory

« Ensure error-free product/
process changeovers

+ Write valuesinto analog and
digital variables

« Load via Control Station
* LoadviaRCP block
« Canbeusedto:

- Write avalue to any variable
- Load setpoints

- Select setpoint programs
-Setalarm limits

- Activate controlvalves

Setpoint Programmer

+ Automatically manipulates a
setpoint value for use by PID
loops

+ Createsatime / value profile for
process batch control

* Multiple setpoint programmers,
with profiles of upto 50
segments each, may be
configured and stored

* Any programmer may run
any profile separately or
simultaneously

+ Eachalso has an auxiliary soak
outputand up to 16 event
outputs for integration with
sequence control functions

AUTOCLAVE_1




Dew Point Control

+ Dew point analysis measures
the amount of water vapor

present which in turn helps Fumace Factor: 0
determine the carbon

potential of a furnace Uze Ani-zoo! Constant: [
atmosphere

This application uses the Low Tempesature Limt: 0
dew point function block to
calculate dew point based on Calsass & Fadwenhet @
using a carbon probe where

theinputisan 02 sensor

Atypical example is control of
an endothermic atmosphere
generator when the user
requires dew point for PV

Setpoint Scheduler

* Provides upto eight ramp/
soak setpoints that operate
onacommon time base NEEG STME

ASET PTME

HABL
NPGM STMR

Supports up to 16 event

digital outputs 50 segments PV sP1

per schedule; the number Pv2 SP2

of stored schedules is P SF3
P4

configurable sP4

Auxiliary Scheduler provides zpa
an additional 8 Soak
Setpoints

sPe
SPT
sPe
STRQ STFL

Multiple independent
setpointschedulers are
available in a configuration




Redundancy

Maximize process availability

by providing backup

controllers, power supplies and
communications for seamless
failover under fault conditions
Redundant Switch Module (RSM)
is located in the rack between
two CPUs and visually indicates
which CPU is the lead and which
isthereserve

Key switch on the RSM allows
the user to change the operating
mode of the lead and reserve
CPUs

Ethernet network ports are
continuously active on the lead
controller, each on a different
subnet
Transfer of communications from
one port to another port on the
same CPU is handled by the host
application

Asecondary power supply can
also be added to each HC900 /0
rack for standby redundancy

AMS Compliance

The HC900 meets AMS
2750E, the key requirement
for controlling, monitoring and
recording instruments, which
is a calibrated accuracy (¢ 2°
F/1.1°C)

C70 [(Singlefdual network)
C30, C50 (Single network)

G755 Redundant CPU

Temp

Flow Rate

SP Ramp/Soak Out

AU [ Soak only | Out
W —Time Base




~lexible connectivity
SUILS your process
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Open Ethernet
Connectivity

e Enables HC900
controllers to
communicate with their

hostinterfaces and each
other

¢ Open Modbus /
TCP protocol allows
interfacing to most
popular HMI, data
acquisition and OPC
software

e Upto 10 device
connections are
supported on the host
Ethernet port

¢ An HC900 network of
controllers and operator

interfaces are partitioned

into segments on the
network to maximize
communication
performance

Serial Ethernet
Connectivity
e Allows two RS485 ports

to be configured as
Modbus slaves, while one
of the ports is selected as
a Modbus master

Wide variety of devices
(touch panel operator
interfaces, I/0 devices,
etc.) can be connected to
the controller

Provides greater
flexibility in system
design

Connectivity and
Communications

Adapts to existing process-line
infrastructure

Satisfies specific control
requirements

Accommodates specialty
applications



Peer-to-peer
Communications

Theimproved HC900 controllers
provide peer-to-peer interface
between a maximum of 32 units
for process/safety equipment
applications that require sharing
data between controllers.

Upto 2,240 parameters per
controller may be exchanged
Standard Ethernet
communication port

supports concurrent peer-
to-peer communications and
connectivity to supervisory
systems

Peer-peer between safety
systems is done using the new
Safety-peer protocol that can
exchange safety critical data
between peers

Integration
with Experion

HC900 controllers can be
integrated with the Honeywell
Experion DCS system for
supervisory controland data
acquisition

Can be integrated with Experion
PKS, LXand HS systems
Configured using Quick Builder
application

Uses Universal Modbus Driver for
communication

Redundant controllers can also
be integrated with Experion

History Backfill: If Experion HS
looses communication with
HC900 the History backfill
functionality will backfill data to
the HMI once communication

is restored. This feature is very
important for food and beverage,
pharmaceuticaland other data
criticalapplications and is not
often provided by other general
purpose PLC’s

Paired with Experion HS,

HC900 can meet FDA 21
CFRpart 11 requirements for
pharmaceuticals, food and
beverage industry that need
aproven and reliable solution
capable of change management,
automated electronic record
keeping, and advanced controller
security and protection methods

Ethernet10/100 Base-T UDP protocol

Swiich concuent
B Exchangs o

Each conbroliar can
hawa 32 Pears

Fumnace 1 Furnpce 2 Furnace 3
Rocuested tags Som a
controlitr ramed
Furnacs can ba
rederenced in
Fummssal's
Pl | coniiguration
2 ~ F-.rm_:nn blocks in Pt Dty Exchiangs biock
Fumiacs i configurtion in Furnace2’s confgurataon

Experion HSAX Server wiih
- Rechandancy
- Slalion
= Enginasaning Tools
-
| |
ATL
PLCs 3
1. Whsgh Scales
1 1 Muotor Drivers
DernicelMat
G758 Redundant GPU

CT0 (single /dugl network)
C30, CH0 (s=ngle natwork]

HC900 OPC Server
from MatrikonOPC

» Providessecure and reliable
eal-time data access between
the HC900 Controller and any
OPC-enabled applications such
as Historians, HMIs, SCADA etc

« Enables 3rd party connectivity
for successful phased migration
and integration

+ Enableseasyand cost-efficient
management of openly
connected systems




Building-block
configuration simplifies
control implementation

- o
Configuration Debug Tools
e Simplify troubleshooting Include
online monitoring of multiple
function blocks on a single display,
on/off identification of digital signal
flow connections, and output forcing

Printable Presentation
Formats

e Simplify configuration

HC900 Designer Software

e Enables system configuration with a
Windows 7 (32 or 64-bit), Win 8 and

Win 10 based PC documentation

e Uses drag-and-drop placement * Include a summary of controller I/0,

techniques for graphic icons and
soft-wiring connections between
function blocks

e Automatically calculates memory
usage and processor scan time as
function blocks are configured

e User-friendly graphic development

allows partitioning of the control
strategy into multiple worksheets

e Ease of record-keeping, faster
access to functional areas during
programming

e Better support for user-specified
process function identifications

capability for most block outputs

e Selectable user-defined Watch
Windows and Signal Trace-
back provide a clear view of the
configuration operation and quick
identification of potential errors

the graphic configuration diagram,
function block properties, recipe
groups, setpoint profile groups,
operator display and point selection

Run-mode

Configuration Editing

e Standard feature that can
significantly reduce start-up time
and avoid costly process shutdowns



System configuration
and operation adapt

to your needs

Standard displays provided in
HC900 Control Station

Operator Interface features

+ NEMAType 4X operator interface screen
withstands harsh operating environments

+ Easy-to-operate 10"-display includes
both atouch screen and dedicated
buttons

« Standard and custom graphic elements
can be assembled into specific displays,
for fastand easy start-up

« Custom graphics tools let you select from
4,000+ pre-built objects for animation
support, math, formulas, scripting

+ Functionblock widgets accelerate
configuration development

« Controller status displays verify system
integrity, with no configuration required

+ Recipe selection makes product/process
changeovers simple and accurate

+ Trending and data logging is provided via
non-volatile flash card storage, with USB
memory support and no artificial limits

+ Multi-level log-on security feature
prevents unauthorized access

The 900 Control Station
operatorinterface

Alarm/Event logging with e-mail
notification of impending problems
tracks process upsets and validates
performance

Ethernet or serial connectivity enhance
installation flexibility, includes Modbus
and Modbus\TCP protocol support

Embedded web server feature allows
access to your application from anywhere

Multiple interfaces on each controller
enable process management from up to
three locations

Multilingual: English, French, Italian,
German, Spanish. Other languages may
be added by expanding its lexicon library

The software also supportsaccessing
the translation libraries of Microsoft®
and/ or Google® for any untranslatable
text strings used in the product during
configuration

Setpoint Programmer Pre-Plot Display:
Pre-plot display is a Widget that gets
bound to a Setpoint Programmer
function block

I T T

Concurrent Batch Reports: Schedules
multiple batch reports to run
concurrently

Bar Code/Keyboard Input: Use touch
screen, remote keyboard or barcode
reader to enter data

GSM/GPRS, SMS Available: The GSM/
GPRS modem may be used via a Cellular
Network Provider’s wireless network

Emulation: Launch the emulator to see
data as it would appear on the operator
interface



status

State

style

Demand

On vctay [ 8 |
secs

ot veey [ ]| | Communicitns
e ||

Standard displays in station designer 4 - Widgets

Control Station Operator Interface

The 900 Control Station is available with eithera 10.4 inch (254
mm) or 15 inch (381 mm) display size

LCD Display: 10inch 640 X480 15inch 1024 x 768 pixels, color
active matrix thin film transistor (TFT), 32,000 colors

Touch Screen: Resistive analog

Backlight: 50,000 hrtypical lifetime at room temperature (field
replaceable in non-hazardous locations)

Distance from Controller: Ethernet-328 ft (100 m), RS485 -
2000ft(600 m)RS232 - 50ft (15.24 m)

Power Supply 10 inch: 24 Vdc, 29 Watts maximum 15 inch 46
Watts maximum without options

Operating Temperature: 32 to 122 °F,(0to 50 °C)

Humidity: Rated 10 to 80%, non-condensing from 32 to 122 °F,
(0to50°C)

Panel Rating: Type 4X

Memory: 32 MB onboard non-volatile flash, optional memory card
(compact flash 2 GB)

Communication Ports: 10 inch (254 mm) 1 x Ethernet RJ45
10/100baseT, 15inch (381mm) 2 x Ethernet 10/100 base T, 1
xRS-485,2 xRS232 Serial

USB Ports: 2 x USB specification 2.0 host port, type A, 1 x USB
specification 2.0 device port type B

Graphic symbols provided in Station Designer software to
simplify configuration. Hundreds of icons available
including pumps, valves, and tanks icons shown.

900 Station Designer Software

.

Configuration: 900 control station CS interface - offline

Operating environment: Windows 7 (32, 64-bit), Windows 8,
Windows 10

PC: Pentium class processor and RAM as required by the chosen
operating system plus 50MB for software installation, 800 by
600 pixels minimum, 256 or more colors. RS-232 or USB port

Cable: USB Host, RS232 Serial, Ethernet 10/100 base T






Bulk Edit

* Reduces engineering hours

Configuration
Comparison
+ Change management

+ Saveengineering hoursin
finding previous changes

Ttem hame:
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Version Control

« Easytracking, de-bugging

* Revertto earlier versions

« Savedollars fora separate
version control offering

Paste Special

+ Saves 15-20%of
engineering efforts

Change
Management

* Manage versions, track and
compare configurations

« Easiertroubleshooting
thereby reducing
maintenance costs

:*'I Designer Software - [HCO00-CTO5 Re 6.0x : ANAL-Dema-C70-Safety]
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Re-usable Custom
Libraries =
& Cut i _

+ Saveengineering time, B2y Copy
create logic once and avoid B oane |

errors I Paste Specia

Password
0 i = —
rotection .
p Password Configuration - d “
« Controllers are password

protected and thus prevents TRy
any intrusion through the Paseword

network

« Anychangesto the controller
(T TITTY]

are monitored and validated Confirm Password

with credentials

+ Lplaad - Sat Controller
Bl Fram Cantroller ' Metwork FParam

| Diowrload 5ot Controller
il ocowole | @) Tme
— 1 Download Cenfiguration...
Iq Controller Farmware U

Calibrate

a_, Caonfrolier




For more information
To learn more about Honeywell's HC900 Process
and Safety System, visit www.honeywellprocess.com

or contact your Honeywell account manager.

Honeywell Process Solutions
Honeywell

512 Virginia Drive
Fort Washington, PA 19034 USA

Honeywell House, Arlington Business Park
Bracknell, Berkshire, England RG12 1EB

Experion® is a registered trademark

Bui[d]ng #1. 555 Huanke Road of Honeywell International Inc.
. ' . ' . All other trademarks are the property
Zhangjiang Hi-Tech Park, Pudong Shanghai, of their respective owners.
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