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1 Introduction

The BAScontrol20 (BASC20) is a 20-point Sedona Field controller with a direct connection
to an Ethernet network. The BASC20 was built on the Sedona Framework™. Ideally suited
for structured wiring systems, the BASC20 is BACnet/IP compliant with a B-ASC device
profile. Having a resident Sedona Virtual Machine (SVM), the unit is freely programmable
using tools such as Niagara Workbench or a third-party Sedona tool. For remote Ethernet
I/0 applications, the unit can be configured via web pages.

The BASC20 provides a convenient mix of universal inputs, binary inputs and outputs as
well as analog outputs. Models exist for both triac and relay binary outputs. The unit is ideal
for unitary control or for expanding I/O points in the field via an Ethernet connection.

The BASC20 utilizes a powerful 32-bit ARM7 processor with 512 kB of flash memory plus a
16 Mbit serial flash file system for storing configuration data and an application program. By
operating at the BACnet/IP level, the BASC20 can share the same Ethernet network with
supervisory controllers and operator workstations. The unit can be configured for a fixed IP
address or can operate as a DHCP client receiving its IP address from a DHCP server. A
real-time clock with a super-cap backup allows for creating local schedules.

A 10/100 Mbps Ethernet port supports protocols such as BACnet/IP, Sedona Sox, HTTP
and FTP. Configuration of universal inputs and virtual points can be accomplished using
web pages. Type Il and type Il 10 k thermistors curves and a 20 k curve are resident in the
unit. Current inputs can be measured using external resistors. Contact closures require a
voltage-free source. Binary inputs and outputs as well as analog outputs require no
configuration. The unit is powered from either a 24VAC/VDC source.

1.1 Features and Benefits

Versatile Control Device — field controller or remote Ethernet 1/O
e BACnet/IP compliant

e B-ASC device profile

e Configurable by Workbench or third-party Sedona tool

e Direct connection to an Ethernet network

e Powered by a Sedona Virtual Machine

Flexible Input/Output — 20-points of I/O

e Eight configurable universal inputs:
Thermistor, analog voltage, binary input, resistance, contact closure, pulse inputs
(4 max)

e Four contact closure inputs

¢ Four analog voltage outputs

e Four relay or triac output (model specific)

TD100700-0MB
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1.2 Product Image and Main Features

Universal Inputs

Eight input points can be configured — all discoverable as BACnet objects. e
- Analog inputs: 0-10 VDC, 12-bit resolution, 0-20 mA (with extermal resistor) Four points of voltage-free
- Temperature inputs: Type Il or Type Il 10 kQ thermistors contact closine
- Contact closure, voitage-free
- Puise input accumulators (Ul1-Ul4): accommodates active or passive Power Input
sources (40 Hz max) 24 VACNDC 6 VA hail-wave
/ \ rectified allows power sharing
with other hail-wave devices
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o four triacs for IP defaults HTTP. IP, UDP. TCP, BACnetIP
30 VAC/VDC 2 Aloads. and Sedona SOX.
Class 2 circuits only.

Figure 1 — BASC20 Main Features
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2 Specifications

2.1 Universal Input (Channels UI1-UIS8)

Configured As Limits

0-10 VDC or 0-20 mA (with external resistor).
12-bit resolution. Input impedance 1 MQ on voltage.

Type II 10 kQ thermistor —10° to +190 °F (-23.3° to +87.8°C)
Temperature Input Type III 10 kQ thermistor —15° to +200 °F (—26.1° to +93.3°C)
Type 20 kQ thermistor 159 to 2150 F (-9° to +101° C)

Excitation current 0.25 mA. Open circuit voltage 12 VDC.
Sensing threshold 0.3 VDC. Response time 20 ms.

0-10 VDC for active output devices.
0-12 VDC for passive devices (configured for internal pull-up resistor).
40 Hz maximum input frequency with 50% duty cycle.

Resistance 1 kQ -100 kQ range
2.2 Binary Inputs (Channels BI1-BI4)

Analog Input

Contact Closure Input

Pulse Input
(points UI1-UI4)

Excitation current 0.25 mA. Open circuit voltage 12 VDC. Sensing
threshold 0.3 VDC. Response time 20 ms.

Contact Closure

2.3 Analog Outputs (Channels AO1-AO4)

Analog Output 0—10VDC. 12-bit resolution. 4 mA maximum.

2.4 Binary Outputs (Channels BO1-B0O4)

(Class 2 circuits only - requires external power source)

Type Limits
Model BASC-20R Normally Open contacts. 30 VAC/VDC 2 A.
Model BASC-20T Isolated triac. 30 VAC 0.5 A.

2.5 Communications

Data Link and Physical Layers

ANSI/IEEE 802.3 10/100 Mbps Ethernet. 10BASE-T, 100BASE-TX, auto-
Ethernet negotiation of speed and duplex. Auto-MDIX. 100 m maximum segment
length. Default IP address is 192.168.92.68/24.

2.6 Protocol Compliance
Protocol Compliance

BACnet/IP ASHRAE 135-2008 annex J.
Application specific controller device profile B-ASC.

TD100700-0MB
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2.7 Power Requirements

Input power 24 VAC/VDC + 10%, 47-63 Hz, 6 VA

2.8 General Specifications

Iltem Description

. All inputs and outputs (except for relay outputs and communications ports)
Protection o
are over-voltage protected up to 24 VAC and short-circuit protected.
Environmental Operating tem_peratur_e p° to +60°C. Storage temperature —40°C to
+85°C. Relative humidity 10-95%, non-condensing.
Weight 0.6 Ibs. (0.27 kg).

2.9 LED Indicators

LED Indicator Indication

UI1-UI8 Configured as Analog Input Green: > 1% of range, otherwise off
UI1-UI8 Configured as Temperature Input| Green: sensor detected

UI1-UI8 Configured as Contact Input Green: contact closed, otherwise off
UI1-UI8 Configured as Pulse Input Green: pulse sensed, otherwise off

BI1-BI4 Contact Closure Green: contact closed, otherwise off
AO1-A04 Analog Output Green: commanded output

BO1-BO4 Binary Output Green: commanded output

Ethernet Green: Link established; flashes with activity

2.10 Electromagnetic Compatibility

Standard Test Method | Description Test Levels

EN 55024 EN 61000-4-2 Electrostatic Discharge 6 kV contact

EN 55024 EN 61000-4-3 Radiated Immunity 10 V/m, 80 MHz to 1 GHz

EN 55024 EN 61000-4-4 Fast Transient Burst 1 kV clamp & 2 kV direct

EN 55024 EN 61000-4-5 Voltage Surge 1kV L-L & 2 kV L-Earth

EN 55024 EN 61000-4-6 Conducted Immunity 10 V (rms)

EN 55024 EN 61000-4-11 | Voltage Dips & Interruptions |1 Line cycle, 1-5 s @100% dip
EN 55022 CISPR 22 Radiated Emissions Class A

EN 55022 CISPR 22 Conducted Emissions Class B

CFR 47, Part 15 | ANSI C63.4 Radiated Emissions Class A

TD100700-0MB
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2.11 Field Connections

Terminal Universal Inputs  1-8 ‘ Terminal Analog Outputs 1-4

UI1 A Universal Input Point 1 High AO1 A Output Point 1  High

UIl1 C Universal Input Point 1 Common AO1C Output Point 1 Common

U2 A Universal Input Point 2 High AO2 A Output Point 2 High

U2 C Universal Input Point 2 Common AO2 C Output Point 2 Common

UI3 A Universal Input Point 3 High AO3 A Output Point 3 High

UI3 C Universal Input Point 3 Common AO3 C Output Point 3 Common

U4 A Universal Input Point4 High AO4 A Output Point 4 High

U4 C Universal Input Point4 Common AO4 C Output Point4 Common

UI5 A Un!versal Input Po!nt 5 High e ——— Binary Inputs 14

UIl5 C Universal Input Point 5 Common

ul6 A Universal Input Point 6 High BIL C Input Point 1 _Common

Ul6 C Universal Input Point 6 Common BI2 A Tnput Point 2 High

Ul7 A Universal Input Point 7 High BIZ C Input Point 2 Common

uIiz C Universal Input Point 7 Common BI3 A Input Point 3 _High

UI8 A Universal Input Point 8 High BI3 C Input Point 3 _Common

U8 C Universal Input Point 8 Common BI4 A Tnput Point 4 _High

| Terminal _ Relay Outputs (BASC-20R) BI4 C Input Point 4 Common

BO1 A Output 1 normally-open contact

BO1 B Output 1 common contact

BO2 A Output 2 normally-open contact BO1 A Output 1 Isolated Triac

BOZ B Output 2 common contact BO1 B Output 1 Isolated return

BO3 A Output 3 normally-open contact BO2 A Output 2 Isolated Triac

BO3 B Output 3 common contact BO2 B Output 2 Isolated return

BO4 A Output 4 normally-open contact BO3 A Output 3 Isolated Triac

BO4 B Output 4 common contact BO3 B Output 3 Isolated return
BO4 A Output 4 Isolated Triac
BO4 B Output 4 Isolated return

2.12 Power Connection
Terminal Power ‘

HI High AC or DC +
COM AC or DC common

2.13 Ordering Information

Description

BASC-20R BAScontrol with 20 1I/0 points, includes 4 relay outputs
BASC-20T BAScontrol with 20 1I/O points, includes 4 triac outputs

TD100700-0MB
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2.14 Dimensional Drawing

All units are in mm.
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Figure 2 — BASC20 Dimensions
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2.15 PICS Statement

QQNIEMMAHGGNTROLS

BAScontrol20
20-point BACnet/IP Sedona Field Controlier

BACnet Protocol Implementation Conformance Statement (Annex A)

Date: June 1, 2015

Vendor Name: Contemporary Controls

Product Name: BAScontrol20

Product Model Number: BASC-20R and BASC-20T

Applications Software Version: 1.2.28 Firmware Revision: 3.1.1 BACnet Protocol Revision: 3

Product Description: SACnet/|P compliant 20-point field controller or remote VO that aliows a direct connection to Ethemet without the
need of 8 BACnet router.

BACnet Standardized Device Profile (Annex L):

[[) BACnet Operator Workstation (B-OWS) (X1 BACnet Application Specific Controller (B-ASC)
[] BACnet Bullding Controller (8-8C) [[] BACnet Smart Sensor (B-§S)
[ BACnet Advanced Application Controller (B-AAC) ] BACnet Smart Actuator (B-SA)
List all BACnet Interoperability Bullding Block Supported (Annex K):
DS-RP-B Data Sharing — ReadProperty - B DM-DOB-B Device Management — Dynamic Device Binding - B
DS-WP-B Data Sharing — WriteProperty - B DM-DOB-B Device Management — Dynamic Object Binding - B
DS-RPM-8 Data Sharing — ReadPropertyMuttiple <8 DM-DCC-B Device Management — Device Communication Control - B
DS-COV-B Data Sharing — ChangeOfVailue - B DM-TS-B Device Management — Time Synchronization -~ B
Segmentation Capability:

[ Able to transmit segmented messages  Window Size
[ Able to receive segmented messages Window Size:

Standard Ob Types Supported:
Object Type Supported Can Be Created Dynamically Can Be Deleted Dynamically
Analog Input No No
Analog Output No No
Analog Value No No
Bnary Input No No
Binary Output No No
Binary Value No No
Device No No
No optional properties are supporned.
Data Link Layer Options:
X BACnet IP, (Annex J) [ MSTP slave (Clause 9), baud rate(s):
B3 BACnet IP, (Annex J), Foreign Device [] Point-To-Point, EIA 232 (Clause 10), baud rate(s)
[ ISO 8802-3, Ethemet (Clause 7) [0 Point-To-Point, modem, (Clause 10), baud rate(s)
) ANSI/ATA 878.1, EIA-485 ARCNET (Clause 8), baud rate(s) [J LonTalk, (Clause 11, medium
[ MS/TP master (Clause §), baud rate(s) [ Other:
Device Address Binding:
Is static device binding supported? (This is currently necessary for two-way communication with MS/TP slaves and certain other
devices) [] Yes B No
Networking Options:

[ Router, Clause & - List all routing configurations, e.g., ARCNET-Ethermnet-MS/TP, etc
[ Annex H, BACnet Tunnelling Router over IP
[] BACnelIP Broadcast Management Device (BBMD)

Does the BBMD suppont registrations by Foreign Devices? [[] Yes [] No

Character Sets Supported:
Indicating support for multiple character sets does not imply that they can all be supported simultaneously
B2 ANSI X34 J 1IBM™Microsoft™ DBCS 1180 88581
[ 1SO 10846 (UCS-2) ] 1ISO 10846 (UCS-4) [nscez2s
If this product Is a communication gateway, describe the types of non-BACnet equipment/network(s) that the gateway supports:
No gateway support
June 1,2015 TD100701-0XE
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3 Installation

The BASC20 is intended to panel-mounted with screws (not provided).

3.1 Power Supply

The power source for the internal supply is applied via the two terminals labelled HI and COM.
COM is for the power source return and also serves as the common ground connection.
Primary 24 VAC/VDC (x 10%) power is applied to HI and COM. HI connects to a diode
accomplishes half-wave rectified power — while providing reverse input voltage protection.
The recommended power conductor size s 16—-18 AWG (solid or stranded). Ground is directly
connected to zero volts. Input connections are reverse-polarity protected.

WARNING: Powering devices can present hazards. Read the next two sections carefully.

3.1.1 Power Supply Precautions

Internally, the BASC20 utilizes a half-wave rectifier and therefore can share the same AC power
source with other half-wave rectified devices. Sharing a common DC power source is also
possible. Sharing AC power with full-wave rectified devices is NOT recommended. Full-wave
rectified devices usually require a dedicated AC power source that has a secondary elevated
above ground. Both secondary connections are considered HOT. AC power sources that
power several half-wave devices have a common secondary connection called COMMON, LO,
or GROUND. This connection might be tied to earth. The other side of the secondary is
considered the HOT or HI side of the connection. Connect the HOT side of the secondary to
the HI input on the BASC20 and the LO side to COM on the BASC20. All other half-wave
devices sharing the same AC power source need to follow the same convention. When using a
DC power source, connect its positive terminal to the HI input on the BASC20 and the negative
terminal to COM on the BASC20. Reversing polarity to the BASC20 will not damage the
BASC20.

WARNING: Devices powered from a common AC source could be damaged if a mix of half-
wave and full-wave rectified devices exist. If you are not sure of the type of rectifier used by
another device, do not share the AC source with it.

3.1.2 Limited Power Sources

The BASC20 should be powered by a limited power source complying with the requirements of
the National Electric Code (NEC) article 725 or other international codes meeting the same
intent of limiting the amount of power of the source. Under NEC article 725, a Class 2 circuit is
that portion of the wiring system between the load side of a Class 2 power source and the
connected equipment. For AC or DC voltages up to 30 volts, the power rating of a Class 2
power source is limited to 100 VA. The transformer or power supply complying with the Class 2
rating must carry a corresponding listing from a regulatory agency such as Underwriters
Laboratories (UL).

TD100700-0MB
13



3.2 Cabling Considerations

Function Signalling and Minimum Required Cable Maximum Segment Distance
Data Rate
Ethernet 10BASE-T Category 3 UTP 100 m (328 ft)
10 Mbps
Ethernet 100BASE-TX Category 5 UTP 100 m (328 ft)
100 Mbps
1/0 Unspecified Solid: 16-22 AWG Unspecified
Stranded: 16-18 AWG

Table 1 — Cabling Considerations
* |f using shielded cable, connect to chassis at only one point.
NOTE: Wire size may be dictated by electrical codes for the area where the equipment is being
installed. Consult local regulations.

Observe in Table 1 that 10BASE-T segments can successfully use Category 3, 4 or 5 cable —
but 100BASE-TX segments must use Category 5 cable. Category 5e cable is highly
recommended as the minimum for new installations.

The Ethernet port of the BASC20 employs Auto-MDIX technology so that either straight-through
or crossover cables can be used to connect to the network.

TD100700-0MB
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4 Field Connections

4.1 Sample BASC20 Wiring Diagram
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Figure 3 — Sample BASC20 Wiring Diagram
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4.2 Universal Input — Configured as Analog Input

An analog input can measure voltage in the range of 0-10 VDC or it can measure current in the
range of 0—20 mA with a 500 Q external resistor. Transmitters that produce an elevated “zero”
such as 2-10 VDC or 4-20 mA can be measured as well. Using the web page, configure the
input for voltage. When set as a voltage input, the input impedance is 1 MQ.

With voltage measurement, connect the more positive voltage to point A and the less
positive to common C as shown in (Figure 4). On three-wire devices such as damper
actuators, the output signal is referenced to the damper’s power supply common. That
common must be at the same reference as the BASC20 common. Notice the connections
in the diagram. In this situation it is only necessary to attach the transmitter output to point
A on the BASC20 input.

F-wire Phase A @D—
actuator Phase B 8| -
+24 VDC - '
A ] e F -
ANENN \_ Class 2
T Poweer Monitor transfonmer
L and L1
contact
—1 Pulse Genarator
§ z| B 10K thermistors dosure . ;ﬁc
24 VAC i = — Type II Type LIl orpuse | O e
= = T Li
T iy [ bl 500 {1
i~
'.-\" = e
= [ = M =

[>s8s5s808| sosss88s] [888 c;:srs:éél [548]
@ ®

A C| A © A €| & © A C| A C| A C| A ©
uTa Tz | U3 | uns uis | e urr LR ] !.[1 | IIJ | B.'l!- B.Itl i

um L] L lrilr -H.ﬂ.lirl.l.ﬂa

£ B0 e LD
ULl [F 1] [ BF) Claas § Croalls Dby

Figure 4 — Analog Input Connections

When measuring current from two-wire transmitters, remember the BASC20 sinks current to
ground. A 500 Q resistor is applied between points A and C on the input. To measure current, it
must be driven into point A with respect to point C.

Care should be exercised when connecting to a three-wire current transmitter.

These are usually non-isolated devices between the power source and signal output. The
BASC20 will sink current from its input to ground so the transmitter must source current from a
positive potential to ground. If the three-wire transmitter works in this manner, it can be
accommodated.

Four-wire transmitters usually have isolation between power supply and signal output so their
output stage can usually be treated as a two-wire transmitter.

TD100700-0MB
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4.3 Universal Input — Configured as Temperature or Resistance
Input

The BASC20 has built-in calibration curves for 10 kQ Type Il or Type Il thermistors and 20 kQ
thermistors. These devices have a non-linear negative coefficient of resistance to temperature
and provide a nominal resistance of 10 kQ or 20 kQ at 25°C. With a web browser, configure
an input Channel Type for either Type Il or Type Ill thermistor or 20 kQ. As shown in (Figure 5),
connect the two-wire thermistor to points A and C. Polarity is not an issue. If averaging of
temperature is desired, connect multiple thermistors in a series-parallel combination so that the
nominal resistance remains at 10 kQ or 20 kQ as shown. Make sure that all devices are of the
same type. The effective range of measurement varies by type. Type Il 10 kQ thermistors range
from —10° to +190 °F (—23.3° to +87.8°C). Type Ill 10 kQ thermistors range from —15° to +200 °F
(—26.1° to +93.3°C). 20 kQ thermistors range from 15° to 215° F (-9° to +101° C). An open input
results in a fault condition and no LED indication for that point.

Two-wire potentiometers used as setpoint stations can be read by the universal input by
selecting resistance on the drop-down menu. The resistance range is from 1kQ to 100kQ.
Connections are made just like thermistors but no non-linear curves are used during resistance
measurement. If unique curve-fitting is required, this could be accomplished using the Linearize
component in the Sedona component family.

10 kQ Type Il or Type lll Thermistors or 20 kQ Thermistors

actuaton 34 VDC Phase B EI
5 E Class 2
[$$®$ ] (J;\ Poresisr Moriboer ;J transfoerrmes
i arul —

contact

' ‘] Pulse Generator
E = E 108 tharmistors closure
24 VAL i =| = — Type I Type il of pulss
= =2 S ™
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DR sl oo

[dedsesas] fosssdss]
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Figure 5 — Thermistor Connections
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4.4 Universal Input — Configured as a Binary Input

To sense the action of a push-button or relay, the contacts must have no applied energy, and be
rated for low-voltage, low-current switching. The BASC20 provides the energy to be sensed.
With a web browser, access the Main Screen, click the title link of any channel UI1-UI8. Set the
Channel Type to Binary Input and the Units to NO_UNITS. As shown in (Figure 6), connect the
contacts between points A and C. For common mechanical contacts, polarity is not an issue.
The open-circuit voltage is 12 VDC and the short-circuit current is 0.5 mA.

For solid-state switch sensing, we recommend that an attached solid-state device have an opto-
isolated open-collector NPN transistor output stage with a collector-emitter output voltage (Vce)
of at least 30 V. Output sinking current should be greater than 5 mA. The collector-emitter
saturation voltage should be less than 0.2 V when sinking 2 mA. The emitter must be connected
to point C and the collector to point A (the more positive point). The BASC20 sets the low-
threshold to 3 V and the high-threshold to 6 V. When a contact is made or the solid-state switch
is on (resulting in a saturated output), the voltage at point A is close to zero volts. The
corresponding LED for that channel will be on. If the contact is opened or the solid-state switch
is turned off, the voltage at point C quickly rises towards 12 V. Once the voltage passes the 6 V
high-threshold, the “off” state is sensed. To return to the “on” state, this voltage must fall below 3
V. The three-volt difference is called hysteresis. There is no need to add an external pull-up
resistor when using a contact closure input.

Contact closure inputs are sampled every 10 ms and for a change of state to be recognized, the
input state must be stable for two consecutive samples. Therefore, contact closure response is
20 ms.

MM
OO000008| (990006066 Pocesees| 88

® ®

ll.‘.lp. l:lil cl-c .i.'l:|l. l:lA c|la e #l:li. 1:|l clac HI oM CHASSIS
uIi uI2 uIs U4 u1s (N1 ury | uls Bl1 BI2 BI3 B4 P‘Wﬂ'

VD 9, e
un urs BI1 T4 VAL 310 BVA 4761 e
HI: DG+ o &L M

unz Lh Bz (haws 1 Ciruits Dby

Figure 6 — Binary Input Connections
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4.5 Universal Input — Configured as Pulse Input

When an input (UI1 — Ul4) is configured for Pulse Input, a pulse rate up to 40 Hz can be measured,
assuming a 50% duty cycle. The pulse device could have an active output or a passive output
requiring a pull-up resistor. Both situations can be accommodated.

The input voltage range is 0-10 VDC and the installer can set both the low-threshold and high-
threshold on the Pulse Input web page. The difference in the two thresholds is the hysteresis. You
can detect a sinusoidal input by setting the high threshold below the positive peak and the low
threshold above the negative peak. Setting both thresholds well away from the sinusoidal
waveform peaks offers some noise immunity. It is not necessary for the input to swing from zero to
10 V. Any substantial swing within this range can be detected. The input impedance using Pulse
Input is 100 kQ when using active sensors. Connect the output of the pulse device to point A and
the common to point C as shown in (Figure 7).

If the pulse device has a passive output requiring a pull-up resistor, the BASC20 can provide a 10
kQ resistor to +12 VDC by checking a box on the configuration page. The two threshold values can
still be set as needed.
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Figure 7 — Pulse Input Connections
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4.6 Analog Outputs

Voltage in the range of 0—10 VDC can be outputted by assigning analog outputs (AO1-AO4).
For analog output DC voltage, the output voltage is applied to point A with respectto C
(common). There is no configuration necessary for analog outputs.

(Figure 8) illustrates connections to a three-wire damper actuator. The damper requires a
0-10 V command signal which can easily be accomplished by the BASC20. If position
feedback is to be measured, connect the actuator output signal to UI1 and configure the
universal input for analog input.
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Figure 8 — Analog Output Connections
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4.7 Binary Outputs

As shown in (Figure 9), four binary outputs (BO1 — BO4) are available. Each output requires an
external power source. Two types of binary devices can be controlled. The BASC-20R provides
four normally-open form “A” relay contacts that are rated at 30 VAC/VDC and 2 A. The BASC-
20T provides isolated triac outputs that can drive loads up to 30 VAC and 0.5 A.

Each output voltage is applied to point A with respect to point B and is intended for Class 2
circuits only.

AD3 [ [+1]

- Ethernet
Dapfault = 192, 1689268 24 I.EIJ
ADS BO4 Bpnat 1P I Bolld = Lk
AD1 AD2 AD3 | AD4 BO1 BD2 BD3 B4 *
.i.::.i.:'.tcl.i.c .i.n.i.u.ta|.-.a iy -] C €

® ®

00000086 99008086

) :(I)’ @ 24 VAC

Figure 9 — Binary Output Connections
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4.8 Binary Inputs

To sense the action of a push-button or relay, the contacts must have no applied energy, and
be rated for low-voltage, low-current switching. The BASC20 provides the energy to be
sensed. With a web browser, access the Main Screen, click the title link of any channel UI1-UI8.
Set the Channel Type to Binary Input and the Units to NO_UNITS. As shown in (Figure 10),
connect the contacts between points A and C. For common mechanical contacts, polarity is
not an issue. The open-circuit voltage is 12 VDC and the short-circuit current is 0.5 mA.

For solid-state switch sensing, we recommend that an attached solid-state device have an
opto-isolated open-collector NPN transistor output stage with a collector-emitter output voltage
(Vce) of at least 30 V. Output sinking current should be greater than 5 mA. The collector-
emitter saturation voltage should be less than 0.2 V when sinking 2 mA. The emitter must be
connected to point C and the collector to point A (the more positive point). The BASC20 sets the
low-threshold to 3 V and the high-threshold to 6 V. When a contact is made or the solid-state
switch is on (resulting in a saturated output), the voltage at point A is close to zero volts. The
corresponding LED for that channel will be on. If the contact is opened or the solid-state switch
is turned off, the voltage at point C quickly rises towards 12 V. Once the voltage passes the
6 V high-threshold, the “off” state is sensed. To return to the “on” state, this voltage must fall
below 3 V. The three-volt difference is called hysteresis. There is no need to add an external
pull-up resistor when using a contact closure input.

Contact closure inputs are sampled every 10 ms and for a change of state to be recognized,
the input state must be stable for two consecutive samples. Therefore, contact closure response
is 20 ms.

contact
closure

.
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Figure 10 — Binary Input Connection
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4.9 LEDs

To aid in troubleshooting, several LEDs have been provided.

The BASC20 has an Ethernet LED that glows green when properly linked to equipment
operating at 10/100 Mbps and indicates activity by flashing.

LEDs to indicate I/O status follow the behaviour described in Table 2 below:

If the I/O channel is ... | Green indicates ...

a Relay output the coil or triac is energized.

an Analog output the command is greater than zero.

a Contact input the contact is made.

a Pulse input the input state changed.

a Thermistor thermistor is connected

a Resistor Resistor is connected

an Analog input the signal is greater than 1% of span.

Table 2 — LED Behaviour
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5 Configuration via a Web Browser

5.1 General Considerations

Some configuration of the BASC20 is required. This is accomplished while the unit is
connected to a computer running a web browser (Java-enabled) that accesses the unit’s built-in
web server.

51.1 Ethernet Port
Existing Ethernet LAN

Auto-Negotiation

The Ethernet port on the BASC20 offers full

auto-negotiation. A single cable links two FeiEeTeE eREaie P
Ethernet devices. When these devices auto- S e e
negotiate, the data rate will be 100 Mbps only if | - : :
both are capable of that speed. Likewise, full- = =
duplex will only be selected if both can support .
it. If only one device supports auto-negotiation,
then it will default to half-duplex mode and

match the data rate of the non-auto-negotiating
device. Figure 7 — Setup for Initial IP Address

Configuration by Web Browser

Auto-MDIX (Auto-Crossover)

When interconnecting two Ethernet devices, a straight-through cable or crossover cable can be
used — but if one device uses Auto-MDIX, the cable wiring does not matter; Auto-MDIX adjusts
for either type.

Reset Switch

To reset the BASC20 to its default values of the IP address (192.168.92.68) and netmask (/24 or
255.255.255.0), press the reset switch (see Figure 10 for location) while the unit is powered.
Follow the instructions under the section 5.1.2.

5.1.2 Secure Login and Reset (Recovery Mode)

To reset the unit to its default IP values and login credentials, press the reset switch for over 4
seconds. (See Figure 11 for the switch location.) This forces the recovery mode — confirmed
by alternate flashing of UI1-UI4 and AO1-AO4 channel LEDs. This action restores the default
settings for the user ID (admin), password (admin), IP address (192.168.92.68) and subnet mask
(255.255.255.0). Access the main web page and make changes to the IP configuration and login
credentials, and then click Restart Controller to exit recovery mode.
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5.1.3 Web Server Initial Access

5131 Web Server

The BASC20 contains an interactive web server, accessible from any Internet-compatible PC on the
local network. It is compatible with all recent browsers. It is factory programmed with a default
IP address of 192.168.92.68 and a Class C subnet mask of 255.255.255.0. Once configured,
changing its IP address is strongly encouraged.

5.1.3.2 Initial Access

The hardware arrangement for initially setting the BASC20 IP address appears in (Figure 7).
The PC should be temporarily disconnected from the Ethernet LAN in case the BASC20’s
default address matches that of a device on the existing LAN. The procedure for altering the IP
address creates a temporary LAN composed of nothing but the BASC20, the PC used to
configure it and a CAT5 cable connecting the two. Since the BASC20 supports Auto-MDIX,
either straight-through or crossover cable can be used.

For initial configuration, the PC chosen for the procedure should temporarily have its IP address
modified as shown in (Figure 12) — which employs a Windows® 7 example.
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Figure 12 — Steps for Changing the IP Address of the PC Used for Setup

(Figure 12) uses an IP address for the PC of 192.168.92.69, but the final quad of the address
could be any value 1-254 except for 68 which is used by the BASC20. After setting the IP
address of the PC to the same LAN as the BASC20, a browser can access the BASC20 default
IP address.

When first accessing the BASC20, you must provide the default login credentials. We strongly
advise you to change these values as discussed in Section 5.1.4.4.
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(Figure 13) displays the Main Page that appears after you first login to the BASC20. This page
displays channel data in five columns:

. Universal Inputs  (Channels UI1-UI8)

. Binary Inputs (Channels BI1-BI4)

. Analog Outputs (Channels AO1-A04)

. Binary Outputs (Channels BO1-B0O4)

Each of the 28 channels has three features:

o title link — If clicked, it displays a configuration screen (see Figure 18).
e data field* — You can read a value or enter one if forced (see Section 5.1.10).
e checkbox* — If checked, you can force the channel value (see Section 5.1.10).

*You need to check the box before making a change. Checkboxes Enable Forcing
X |

Universal Inputs Binary Inputs Analog Outputs / Binary Outpatsi

mpsaburs iversal Ing N CLpan ' Aralog s -

BAScontrol20

Systemn Configuration System Status Sat Time Virtual Points VWab Components Rastart Comtrolier

Figure 13— Main Page

Six buttons occupy the bottom of the Main Page. They function as follows:

e System Configuration described in Section 5.1.4

e System Status described in Section 5.1.5
e SetTime described in Section 5.1.6
e Virtual Points described in Section 5.1.10
¢ Web Components described in Section 5.1.7
e Restart Controller described in Section 5.1.8
e Auto Refresh (On/oOff) described in Section 5.1.9
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5.1.4 System Configuration

Clicking the System Configuration button shown in the lower-left area of (Figure 13) opens the
window depicted in (Figure 14) — where you can configure the settings discussed in the next
four sections.

IP Configuration BACnet Device Configuration
IP Mode  siaic 1P v Device Object Name Heat Cool Box
IP Address 10.0.0.204 Device Instance 2749204
Netmask 255 255 255.0 UDP Port 47808
Gateway 10001 BBMD IP Address 0000
Primary DNS 8888 BBMD Reg Time 100
Secondary DNS 8844
Enable Protocol
NOTE: You must click the Submit BACnet o
button to store any changes. Sedona &
Changes will not take effect until the FTP
controller has been restarted. You
can restart the controller from the
maln pags. Authentication
User Name admin
Password = ..
Close Submit

Figure 14 — System Configuration Window

Four sections and two special buttons exist on the System Configuration screen:

e |P Configuration is discussed in Section 5.1.4.1.
e BACnhet Device Configuration is discussed in Section 5.1.4.2.
e Enable Protocol is discussed in Section 5.1.4.3.
e Authentication is discussed in Section 5.1.4.4.
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5.14.1 IP Configuration
As shown in (Figure 14) the following parameters can be adjusted, followed by a Submit:

. IP Mode Choose either Static IP (the default) or DHCP.
e IP Address Changing the default value of 192.168.92.68 is recommended.
e Netmask The default value of 255.255.255.0 is adequate for most users.
e Gateway If your Ethernet LAN has a gateway (router) enter its IP address here.
e Primary DNS Enter your primary domain name service address

e Secondary DNS Enter your secondary domain name service address

After the BASC20 has been given its initial configuration, it will be ready for use in the full original
Ethernet network. The temporary network constructed in (Figure 7) should be dismantled and the PC
re-configured to restore its original IP address.

5.1.4.2 BACnet Configuration

As shown on the right side of (Figure 14), the following parameters can be adjusted, followed

by a Submit:
e Device Object Name You must change the default name (BAScontrol System) to be unique
throughout the entire BACnet internetwork.

¢ Device Instance This 22-bit value (0—4,194,303) must be unique throughout the entire BACnet
internetwork. It defaults to 2749.
e UDP Port The default of 47808 should usually not be changed.

e BBMD IP Address Enter the address of the BBMD with which the BASC20 will perform
Foreign Device Registration (FDR) — if the BBMD is not in the same
subnet as the BASC20.

e BBMD Reg Time Specify the seconds between successive FDR registrations. Default is 100.

5.1.4.3 Enable Protocol
On the right side of (Figure 14), three functions can be adjusted, followed by a Submit:

e BACnet Disabling BACnet (on by default) will free more memory for Sedona.

e Sedona Disabling Sedona (on by default) will free more memory for BACnet.

o FTP If needed, enable FTP (which by default is unchecked). If you select FTP, BACnhet
and Sedona are automatically de-selected.

5.1.4.4 Authentication
On the right side of (Figure 14), you can use up to 63 characters to specify User Name and
Password, followed by Submit:

e User Name You can change the default admin to any User Name you wish.

e Password You can change the default admin to any Password you wish.
NOTE: After checking the submit button after any change you must restart the controller from the
main web page.

5.1.45 Kit Update
Consult the BASC20 support page for detailed instructions on using this feature:

www.ccontrols.com/support/bascontrol20.htm
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http://www.ccontrols.com/support/bascontrol20.htm

5.1.5 System Status

This read-only screen is displayed in (Figure 15) and reports the three items:

e Firmware Revision Your firmware version is listed in the upper-left corner.
e MACID The Ethernet MAC address in the middle.
e Available Memory This value in the upper-right corner will vary often.

e System Message Log is discussed in Section 5.1.5.1.

System Status

Foarrranre Hasrteo BUALZ Adirass Akt BTy

Syalem Massags Lo

[ idanse Htanh

Figure 15 — System Status Window

5151 System Message Log

Various items are reported in Figure 15 after a power up cycle. Information is used by technical
support at Contemporary Controls. The information can be cleared by checking the Clear Message
log button. To refresh the page, click on Refresh.
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5.1.6 System Time
Clicking the Set Time button shown in the lower-right area of (Figure 13) opens the window depicted
in (Figure 16) — where you can configure these settings:

e System Time Here you can read the date and time or manually set them — but
only if you disable the NTP option.

e NTP Configuration is discussed in Section 5.1.6.1.

e DST Configuration is discussed in Section 5.1.6.2.

Note: Refer to Date Time STD Kit on page 60 regarding the use of System Offset.

5.1.6.1 NTP (Network Time Protocol)

NTP is a protocol which synchronizes clocks to UTC (Coordinated Universal Time). By default as
shown in the upper-right portion of (Figure 16), NTP is disabled, but an NTP server IP address is
shown. When NTP is enabled, the NTP server will be queried and the BASC20 time will be
synchronized at startup — and at midnight during each refresh period.

e NTP Enable You can enable Network Time Protocol (disabled by default).
o NTP Server Change the default IP address (130.149.17.21), if needed.
e Time Zone Set the Time Zone to match that of your location.

e NTP Refresh (Days) Change the default value (1) if needed.

NTP does not support local time zone changes such as for DST (Daylight Saving Time, aka Summer
Time).

5.1.6.2 DST (Daylight Saving Time, aka Summer Time)

DST Configuration is provided as displayed in the lower-right portion of (Figure 16), because NTP
cannot adjust them. Drop-down menus allow you to set the date and the time after midnight for
enabling and disabling DST. Be sure to click Update NTP & DST after making changes.

System Time NTP Configuration
Yoar 2015 NTP
Month 4, . NTP Server
Day N Time Zone
Hour . NTP Refresh (Days)
Minute . DST Configuration
PN Daylight Saving  erass

DSTON DST OFF
Month

¥ snabied, the NTP server will be

guevied and the tme will set ot Day of Month
slartup. and apain afer each 1efresh Y

parbond

H
NTP Success 2e

Figure 16 — System Time Window
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5.1.7 Web Components (WC01-WCO04)

Web components provide a means of interacting with the Sedona wire sheet via a web browser versus
using a Workbench tool. These are custom components developed by Contemporary Controls which are
provided in the Ccontrols_ BASC20_Web kit. Configuring the 48 web components is accomplished from
eight web pages. But first, each web component must be configured in the wire sheet as a wire sheet
input or a wire sheet output using a drop-down box. In addition, high and low limits can be entered for wire
sheet inputs. Returning to the web pages, for every web component (WC), a description and value can be
entered. The description field is only used as an aid to the systems integrator in understanding the function
of the component. If the component is configured as a wire sheet input (float, integer or binary), the
assigned limits will restrict the range of the variable’s entry. This eliminates the need to add limit logic on
the wire sheet. For wire sheet outputs, limits are ignored. A green tag means that the web component has
been placed on the wire sheet.

Web Components
<PREV MEXT>
Description Value Wire Sheet Min R
Temporary Occupancy Time (TrpOcc) 2 000000 nput ) 00000 12 000000
Outside Air Heating Lockout (hLock 120. 003000 nput 15 000000 120000000
Outside Alr Cooling Lockoul jcLech 40 000000 nput 40 000000 55 000000
Fan Mode {D=Auta, 1=On 1 000000 Ingast 1 000000 1000000
WC1l3 Unused 0.000000 nput 0.000000 100000000
WC1l4 Unisied 0.000000 it 0.000000 100.000000
WC15 Unizsad ). 000000 Inpat ). 000000 100, 060000
Monday Occupied o0 3000 nput 0 003000 1430 00GD00
Aatn FRefresh ON Bt e s it v viriel poinl T Dedn pRacad on I i 15t Clase Submit

Figure 17 — Web Components Screen Showing Example Data

5.1.8 Restart Controller

Click this button to reboot the BASC20 that is currently targeted by your browser. Extreme care should
be exercised when resetting a commissioned controller.

5.1.9 Auto Refresh (On/Off)

Click this button to update the BASC20 values currently displayed by your browser. With Auto Refresh
ON, values periodically update. If OFF, there is no updating.
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5.1.10 Virtual Points

The 24 virtual points have their own web page. Virtual points allow communication to and from a
BACnet client to the BASC20 wire sheet. Virtual points are usually setpoints, calculated data or
status points that do not impact the real input/output points that exist on the controller. The first
eight virtual points (VT01-VTO08) reside in persistent memory for up to seven days when power is
removed. The remaining points are not retentive. A GREEN tag means that the virtual point has
been placed on the wire sheet. The label hover text indicates if the point is configured as "Read from
Wire Sheet" or "Write to Wire Sheet".

5.1.11 Forcing I/O Points from the Main Web Page

There is one feature available on the main web page that could be useful for checkout but must be
done with great care. Both input and output points can be forced to states and values different from
program generated values. Looking at the main web page, it is possible to both read and write
values for the 20 real I/O points and 24 virtual points. There is no issue with reading points — only
writing points. Just to the right of the value field is a checkbox. If you hover your cursor over this
checkbox, this tool tip will display: Click to Force Channel. To change an input or output value,
check this box before making a value change. This override value will remain until the checkbox is
unchecked. The same can be done to outputs.

Caution: Use great care when forcing an input or output on a commissioned system to avoid
damage to equipment or process or injury to personnel.
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5.2 Channel Configuration

To configure a real input/output channel, access the Main Page (Figure 13), click on the title link for
the channel of interest and make adjustments in the new screen that appears (Figure 18). The
upper section of the new screen displays BAS Channel Configuration options; the lower section
displays BACnet Object Configuration options. Only the universal inputs must be configured in the
upper portion of the screen. The channel identity is confirmed by the large channel tag near in the
upper-right corner of the new screen. Clicking the Submit button registers your changes which
become effective immediately. If you close the configuration screen without clicking the Submit
button, your changes will be lost.

The BAS Channel Configuration (upper) section of each configuration screen displays:

e Channel Type—If more than one option is available, choose the desired type.

e Channel Number—This read-only value confirms the selected channel.
The BACnet Object Configuration (lower) section of the screen displays:

e Object Instance— This is the read-only value automatically assigned for this channel.

e Object Name—assign the channel a unigue name, using up to 63 characters.

e Object Type—This will match the selected Channel Type (see above) except for

Virtual Points which must be either Analog Value or Binary Value.

Object Description—Describe the device as you wish, using up to 63 characters.
Units—Choose the appropriate unit from the list of standard BACnet units.
COV Increment— Enter the amount of change (0 for any change) at which a COV message

will be sent to subscribers. (Ignored for binary objects.) You can subscribe to 14 binary and
2 analog channels. Additional subscription requests will be denied.

Figure 18 —
Sample
Configuration
Screen

Submit button—This will immediately apply your configuration.
Close button— The window closes whether or not the configuration is saved.
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Temperature Offset
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Thaerm 10kT3 L]

Fahranhet ) Out of Bounds Value

BACnet Object Configuration

U1

Object Instance

Objact Name

Object Type

Object Description

Units DEGREE

COV Increment

Space Temperalurs

Aralng Irpa

5 FAHRENHEIT

dosa

Eubrvil
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521 Universal Input — Configured as Analog Input

(Channels UI1-UI8)

You can measure 0-10 V with UI1-UIS8 as follows:

e Access the Main Page (Figure 13) and click a title link from among UI1-UI8.

e Under BAS Channel Configuration in the new page that appears, set the Channel
Type to Analog Input. An example appears in (Figure 19).

e Under BACnet Object Configuration, the Units value defaults to VOLTS. Change if
necessary.

Attach your device to the pair of BASC20 pins for the chosen channel — so

e that the more positive connection is to pin A and the more negative to pin C.

BAS Channel Configuration

Channel Type AnslogInpt bod UI 1

BACnet Object Configuration

Object instance 1
DObject Name Unisaraal Inpt 1
Object Type  Anslog Inpet -
Object Description Duafaull Bacne! Descriplaon
Units WOLTS L
COV increment i [lase Submit

Figure 19 — Universal Input Configured as Analog Input
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5.2.2 Universal Input — Configured as Binary Input

(Channels UI1-UI8)

You can accept a binary input with any channel UI1-UI8 as follows:

e On the Main Page (Figure 13), click a title link from among UI1-UI8.

e Under BAS Channel Configuration in the new page that appears (Figure 20), set
the Channel Type to Binary Input.

e Inthe BACnet Object Configuration (lower) section of the screen, all items
are as described in Section 5.2 above — but Units defaults to NO_UNITS.

e Attach your device to the pair of BASC20 pins for the chosen channel — so that the
more positive connection is to pin A and the more negative to pin C.

BAS Channel Configuration

Channel Type Binary bpa l UI 1

BACnet Object Configuration

Object Instance 1
Object Name Unisarsal Inpet 1
Ohject 'I'g,'pe Binary ngut -
Object Description Disfmall Bacnel Deschplan
Umits NO_LMTS -
COV Incremant [ Ciose Submit

Figure 20 — Universal Input Configured as Binary Input
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5.2.2 Universal Input — Configured as Pulse Input

(Channels UlI1-Ul4)

Any channel UI1-UI14 can be a Pulse Input for pulse trains in the range of 0—-40 Hz. You can
accept a pulse input with any channel UI1-UI4 as follows:

e Onthe Main Page (Figure 13), click a title link from among UI1-UI4.

e Under BAS Channel Configuration in the new page that appears (Figure 21), set the
Channel Type to Pulse Input. Additional fields will appear ...

e Inthe Maximum Value field, set the desired limit for the accumulated pulse count. It
defaults to the absolute maximum of 16,777,215. To reset the accumulator value to
zero, set Reset = true in the universal input Sedona component.

e Setthe Pull Up Resistor parameter to Enabled, if used with a passive device.

Note: In order The BAS Channel Type is Pulse Input, but the BACnet Object Typeis
Analog Input. This is because the BACnet object is an accumulator. Units_can be
changed from the default NO_UNITS.

BAS Channel Configuration

Channel Type Puss npu - U I 1
Maximum Valus 16TTTH5 High Threshhald TS
Full Up Resistor Ernsbled = Low Threshhold

BACnet Object Configuration

Object Instance 1

Object Name Universal inpet 1

Object Type  Analog Inp -

Obsjesct Description Dualash Hacnal Descripton
Units NO_UNMTS -
COV Incremant [\ Closs Sagsmit

Figure 21 — Universal Input Configured as Pulse Input
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524 Universal Input — Configured as Thermistor or Resistance Input
(Channels UI1-UI8)

Channels UI1-UI8 can be used as Type Il or Type lll 10 kQ Thermistor Inputs or a 20 kQ Thermistor input
or a Resistance. The channel BACnet type will be Analog Input.

You can accept a thermistor input with any channel UI1-UI8 as follows:

e On the Main Page (Figure 13), click a title link from among UI1-UIS8.

e Under BAS Channel Configuration in the new page that appears (Figure 22 is an example of a Type
Il screen), set the Channel Type to Therm 10kT2 or Therm 10kT3 or Therm 20k. Additional
fields then appear ...

e The Temperature Offset parameter is only used as needed. If you determine that your thermistor
yields an inaccurate result, enter a positive or negative offset value here to correct your thermistor
reading.

e Temperature Units — the Fahrenheit default can be changed to Celsius. Note that the Units
parameter under BACnet Object Configuration near the bottom of the screen automatically
replicates your setting of the Temperature Units parameter.

e Out of Bounds Value — this is the temperature value you want assumed if an open
thermistor condition occurs. A fault condition will be indicated in the universal input Sedona
component.

You can accept a resistance input with any channel UI1-UI8 as follows:

e Onthe Main Page (Figure 13), click a title link from among UI1-UIS8.

e Under BAS Channel Configuration in the new page that appears, set the Channel Type
to Resistance. The Units field automatically selects OHMS.

BAS Channel Configuration

Channel Type Them 10kT3 - U | 1
Temperature Offset ]
Temperatura Units  Fehrenbeil -

BACnet Object Configuration

Object Instance 1

Object Mame Liresersal inpt 1

Object Type  Analog nput hs

Object Description Diefault Bacmat Dascriplian
Units  DEGREES_FAHRENHEIT -
COY Increment ] Chas 5 ™

Figure 22 — Thermistor Input Configuration
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5.2.5 Binary Inputs (Channels BI11-Bl4)

You can accept a binary input with any channel BI1—BI4 as follows:

e Onthe Main Page (Figure 13), click a title link from among BI1BI4.

e Under BAS Channel Configuration in the new page that appears (Figure 23), the Channel Type
should be Binary Input by default.

e Inthe BACnet Object Configuration (lower) section of the screen, all items
are as described in Section 5.2 above - but Units defaults to NO_UNITS.

e Attach your device to the pair of BASC20 pins for the chosen channel - so that the more positive
connection is to pin A and the more negative to pin C.

BAS Channel Configuration

Channel Type Binary Input E| Bl 1

| Submit |

| Close |

BACnet Object Configuration

Object Instance 9
Object Name Binary Input 1
Object Type Binary Input El
Object Description Default Bacnet Description
Units |NO_UNITS (=]

COV Increment 0

Figure 23 — Binary Input Configuration
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5.2.6 Analog Outputs (Channels AO1-A04)

Voltage in the range of 0—10 VDC (with up to 4 mA of current) can be outputted by assigning analog
outputs. Configure an output using a web browser. For DC voltage, the output voltage is applied to
point A with respect to C (common).

Any channel AO1-AO4 can be used to provide an analog voltage output. The BACnet type will be
Analog Output. To configure an analog output:
e On the Main Page (Figure 13), click a title link from among AO1-A0O4.

e Under BAS Channel Configuration (lower) section of the new screen that appears (Figure 24), the
Channel Type will be Analog Output (read-only).

e Inthe BACnet Object Configuration (lower) section of the screen, all items are as described
in Section 5.2 above — but Units defaults to VOLTS.

e Attach your device to the pair of BASC20 pins for the chosen channel — so that the more
positive connection is to pin A and the more negative to pin C.

BAS Channel Configuration

Channel Type  Anslog Outpt = AO-I

BACnet Object Configuration

Object Instance 13
Object Nama Analeg Cutput 1
Read from Wire Sheet
Object Type  Anslog Cutput = Write to Wire Sheat
Object Description Difash Bacnat Descriptaon
Units wOLTS x
COV Incremeant [/ Close Sagsrnit

Figure 24 — Analog Output Configuration
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5.2.7 Binary Outputs (Channels BO1-BO4)

The BASC20 can provide four binary relay outputs (BASC-20R) or four triac outputs (BASC-20T). The
voltage and current limits for relay units are 30 VAC/VDC and 2 A. For triac units the limits are 30 VAC
and 0.5 A. Violating these limits could damage the BASC20 and void the warranty.

Relay channels can be used as contact closures for other devices, but triac channels can only be used
to enable or restrict the flow of AC current. It is common for the BASC20 binary outputs to enable the
coll of interposing relays which can carry larger currents and support switching higher voltages.

Any channel BO1-BO4 can be used to provide a binary output. The BACnet type will be Analog Output.
To configure an analog output:

e On the Main Page (Figure 13), click a title link from among BO1-BOA4.

¢ Under BAS Channel Configuration (lower) section of the new screen that appears (Figure 25),
the Channel Type will be Binary Output (read-only).

¢ Inthe BACnet Object Configuration (lower) section of the screen, all items are as described in
Section 5.2 above. Units will default to NO_UNITS.

e Attach your device to the pair of BASC20 pins for the chosen channel — so that the more
positive connection is to pin A and the more negative to pin B.

BAS Channel Configuration

Channel Type Bnary Dulput - BO-I

BACnet Object Configuration

Dbject Instance 7

Object Name Binary Output 1
Read from Wire Sheet

Object Type  Bnary Cuiput = Write to Wire Sheat

Object Description Ceafzast Bacnal Oescripiaon
Units NO_UMTS -
COV Incremant i Clase [ r—

Figure 25 — Binary Output Configuration
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5.2.8 Virtual Points (Channels VT01-VT24)

In the CControls_BASC20_IO kit are 24 virtual point components (VT01-VT24) that are used by a
BACnet client to send and receive intermediate data to and from the BASC20. By intermediate data we
mean that the data is neither real input data nor real output data but something in between real inputs
and real outputs. It could be setpoint or reset data intended for the wire sheet or calculated or status
information generated by the wire sheet. Although BACnet allows for the reading of the BASC20 real
input and output points — and under certain conditions the writing of real output points — virtual points
have no reading or writing restrictions. Virtual points are treated by BACnet as either a binary variable
(BV) or analog variable (AV) while real points appear as binary inputs (Bl), analog inputs (Al), binary
outputs (BO) or analog outputs (AO). The BASC20 logic engine reads the state of its inputs (Al and BI)
and outputs (AO and BO), executes logic, and then sets outputs (AO and BO) accordingly. In a similar
manner, a BACnet client can “read” the BASC20’s real inputs and will attempt to “write” to the
BASC20’s real outputs. AVs and BVs are a bit different in that they can be configured to be either an
input to the BACnet client (read) or an output from the BACnet client (write). Therefore, we need to
establish rules for the use of AVs and BVs.

If a BACnet client is to read intermediate data BAS Channel Configuration

from the Sedona wire sheet, this is no different — 5 VT
from accessing data from an input component
on the wire sheet. We would call this “reading
from the wire sheet” or Wire Sheet Read. The
VT on the wire sheet would have a channel

type (Chn Type) of “float out” or “binary out.” BACnet Object Configuration
Configuring the VT for wire sheet read or a Objectinstance a0
wire sheet write requires the Workbench tool.
Object Name Vistal Ppint 1
If a BACnet client is to write intermediate data
to the Sedona wire sheet, this is no different Object Type  Andbg Ve h
from logic on the wire sheet writing to an Object Deseription S
output component. We would call this “writing
to the wire sheet” or Wire Sheet Write. The VT Units [ND.UNTS =
on the wire sheet would have a channel type £OV Increment = -

(Chn Type) of “float in” or “binary in.”
Like universal inputs, virtual points are
configured via a web page that is accessible Figure 26 — Virtual Configuration Screen
from the main web page. Click on the title link

of a particular virtual point to gain access to its configuration page. From the Object Type
parameter under BACnet Object Configuration, select either Analog Variable or Binary
Variable. Enter a unique Object Name and enter an Object Description or change the Units.
Notice that the radio button Read or Write from the Wire Sheet reflect that which was set by the
Workbench Tool.

Upon power loss, the first eight virtual components are retentive up to seven days. This allows a
BACnet client command to be retained even if power is lost to the controller. Backup is
accomplished using a super-cap.
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A.1 Using Workbench as a Sedona Tool

For those who have access to Niagara Workbench, this programming tool for Niagara Framework
works well as a Sedona Tool when programming devices built on the Sedona Framework. Niagara
Workbench is available from Tridium or from a Tridium OEM. It can be called by several different
names such as Workplace or ProBuilder but we will use the generic term Workbench to mean
Niagara Workbench with Sedona installed. Workbench does not come from the factory with
Sedona installed but it can be easily updated for Sedona on Workbench versions 3.7.x or 3.8.x.
The discussion that follows assumes a basic understanding of Niagara Workbench by the user.
Keep in mind that Niagara Workbench is a complex tool because it was originally developed for
Niagara Framework use. There are —

many features in the program that are not & Negars Workbench TR T
applicable to Sedona Framework so they ER._Sewdh Sochmeris _Tooe Widow tHep

will not be discussed. @ Od

New Window File m
Installing Sedona into Workbench [ _e T;o £ Orectory al
After starting Workbench, click on File > [ . Query B
Open and see if you have an option
called Open Device. [f it is there, Sedona B O Patfoms
is installed and you can skip this section NP0 S
and go to the section on installing &, Open Device
component bundles. If you do not see B Find Statons
Open Device you need to install Sedona kil Save Al 11

Framework into Workbench.

Go to the Contemporary Controls’ web site and click on Support > Product Support Materials >
Sedona and download the Sedona Framework

TXS Bundle for either Workbench 3.7 or 3.8 to match the Workbench version you have. The
Workbench version is clearly marked on its welcome screen. Download the bundle and put it on
your desktop for convenience but leave it zipped. Go back to Workbench and click Tools>Sedona
Installer and you will see the following screen. Accept the default settings. Click the file icon to
browse for your file. Click Next.

R Sedona Installer E:,g

 SEDONA |

FRAMEWDRK™

Choose the rotallaton type

@ Install 2 TXS Bundle

O Import Sedona envwonment fles

The rutaler regures Bas Warkberch ratance 10 be the orly Nager s scpication rusrng
asng nstalaton. Pease enmure of other Magara appicatons are dosed hefore comanung
Salect Sedone Bunde

[i.r‘rtl. 21f31e:/C:/Uanra/grhionas/ Deskzop/Sedons_Framework TXS-1.2.100.1,3:p | &
| Instal Sedore kity, marvfests, and pars?
] Inatal Sedona TXS modules?
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After you click Next you might receive a message about Module Downgrade. Just ignore the
message by clicking Yes. Click Finish and Sedona will be installed.

Installing the Component Bundle kits

) _ o manifests
When you install Sedona in Workbench you will gain a sub folder called
sedona within the Niagara directory. It can typically be found in the platforms
Windows’ root directory at Niagara>Niagara 3.8. If you click on sedona store

you will see four folders — kits, manifests, platforms and store. The first

three folders store information about the personality of Sedona devices while the fourth folder is
where Sedona applications and Sedona device information is backed up. When Sedona is
installed on the Workbench tool, there is a set of Sedona release 1.2 components that will
populate the first three folders. Components are organized in meaningful module groups and
deployed as kits. These component kits come from Tridium and are hardware independent in that
they will run on any Sedona 1.2 device. For example, And2 and Or2 are Boolean logic
components which can be found in the Logic Kit from Tridium.

However, Contemporary Controls has developed component kits specific to the Sedona platforms
it developed and these must also be installed. These kits are designated by vendor, product name
and module type such as CControls_BASC20_IO. In addition, Contemporary Controls has
developed hardware-independent component kits that would be beneficial to the Sedona
community and these should also be installed. These types of kits are identified by vendor and
module type such as CControls_Function. Collectively, these kits are provided in a component
bundle and labelled with a product identifier and a bundle number. As more components and kits
are developed, they are added to the bundle and the revision number of the bundle is incremented.
No components or Kits are ever removed so that installing the latest bundle does not cause harm.
For the BAScontrol series, the bundle would have a name such as

Component_Bundle_ BASC_1.0.19. The latest bundle can be found on the same web page were
the TXS bundles were found. Like the TXS bundles, the Component bundles are zip files that
should be left unzipped for installation. Use the same method for installing the component bundles
as was done with the TXS bundles. The Sedona Installer in Workbench will then add those kits,
manifests and platforms in the appropriate folders if they do not exist already. Once this is done
you can access a Sedona device.
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Accessing a Sedona Device

For the Sedona device we will use a controller in

the BAScontrol series (BASC). Like other Sedona

devices, the BASC is IP-based so we need
Workbench to be on the same sub-net as the
BASC. In this example we have the BASC
addressed at 10.0.0.249. Using a web browser
we can try to access this IP address. If we obtain
an Authentication Request from this controller,

we are assured we are on the right sub-net. We can enter
credentials for this controller to view the main web page or we could

just close our web browser and bring up Workbench.

At the Workbench home screen, click File > Open > Open Device
and while accepting the default settings enter the IP address of the
controller and then click OK. If you cannot find Open Device,

Sedona is not installed.

Next you will be prompted for credentials. The default credentials
are admin/admin. You can click on Remember these credentials if

you which. Click Ok.

(% Connect PE—
" Connect 1o Sedons using sax ]
Session
Type [Bl Sox Comnecton |
Wost[F |- [N | » % -
Port [1275
[ox ][ conce
J
VH Authentication lg;!r
~ * Authentication
Realm
Name ©:10.0.0,. 29 sox:
Scheme  DASP SHA-1
Credentials
Username  [admen ]
Password [‘m ‘
{¥] Remember thess credentials
I oK ” Cancel |
-

If you are successful you will see a reference in the main window for Sedona Tools and App. Click

on App.

The application property sheet should appear.
The default Device Name would be the product
name. This can be changed. The default App
Name is simply Default app and this can be
changed as well. The Scan Period indicates
how often Sedona logic is solved. Although
Sedona can execute wire sheets in less than
100 ms, time must be left for the controller to do
other background tasks including updating web
pages. Itis best to leave this setting at 200 ms.
Leave the other settings at their default value.

H o0 (sys::A00)
() Meta

) Devce Name
© Ao Name
) 5can Perod
) Guard Tme

) Time To Steady State

OO0O0ODOO O

) Hbematon Resets Steady State
8 ) servie
8 ) theet

Group 1] »

BAScontzolll

[Defeuls app

[200 e

[s
[c

(@ fase [+]
sys:Poider [service: 1]

sys:Folder [sheet: 10]

B .02 efot o)

& B sedona (Default app):
&8 sedona Tools
88 ap

BH) service
B} sheet
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There are two ways to reach the wire sheet. The first is just to click == =
on the sheet folder in the App property sheet. The second is to go YO Moo

to the Navigation pane and expand the navigation tree for the O-& o BF

controller being accessed. By clicking on sheet, you should be able » Show Side Bar ‘

to see the main wire sheet although the default wire sheet is blank. = g Bookmarks b

. = &) Hebp e

Now that you have opened up the wire sheet you should see the M .'t_:bs

Sedona Palette just below the Navigation pane. If it is not there, go ~ — = —
. . . . jen = Nav

to the Side Bars icon just below the word Bookmarks and click on req &) Palette

the drop-down menu. Select Sedona Palette and it will appear. s [ Sedona Palette

wn ;=] Todo List
IAScantral 20}

Accessing the Sedona Palette

e -

Once the Sedona Palette is viewable you can see all the |

component kits that reside on the connected Sedona ror——ry

device. Each kit is represented by the jar icon. Click on the CControls BASCI0 Web
drop-down menu to see all the kits. The Tridium 1.2 release CControls_Function
kits carry no vendor name while custom kits do such as the basicSchedule
Contemporary Controls’ 10, Web and Function kits. If they datetrne
also carry a product designation, these kits are hardware otelineSid
dependent and not portable to another Sedona device. :“:c
Ingic
math
prcomp
pstore
SO
trning
Using the drop-down, select the CControls BASC20 10 kit. i_f:
In the case of the BAScontro20 there are 49 components to
choose from — 20 real points, 24 virtual points, a scan timer (TS ook BASCE 10 T+]
and 4 retentive universal counters. All are intended for one — I
time use and only those dragged onto the wire sheet will Suomn -
become part of the logic of the controller. ) ucs [sa g
0 uC+ [686]
D Ll [64 8]
{0 LI2 [E4 8]
{0 uI3 (54 8]
) L4 |64 8]
{3 L5 [50 8]
{0 LI6 50 B)
£ ut7 (50 B)
{3 LA [80 8]

{3 vTO1 [E4E]
{0 vTo2 [648]
{3 vTo3 [548]
{3 vTO4 [E4E]
{2 vTos [64E]

[
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Using the Sedona Tools within Workbench :
EI_E 10.0.0.209 (Reset Tester)

If you go into the navigation pane and expand the IP address of the E}E‘b Sedona (Reset Tester):
Sedona device you can access the three Sedona Tools. Thethree | G EESERS
Sedona tools along with what service they can provide are listed on - @B Ap

the right. You will notice that at the

header is the name of the Sedona

application running on the attached Name | Description

controller. This way you can confirm that % Kit Manager Manage kits on the Sedona device

the controller is executing the application ([ Application Manager  Get or Put a Sedona application (sax/sab)
that is of interest. E]@ Backup/Restore Tool Backup or restore a Sedona device

Directly below the list of tools is a list of kits
that are installed on the controller. This
information comes from the Schema read from the

installed app.sab file on the controller. Notice that P |‘1’e2'5i2‘;" Is:::“”kg'l‘
L. . . () sys 2
at the top of the list is platform information that 5 CControk BASC20.10 T s

Al

comes from the controller. A checksum () CControls_BASC20 Platform 1.2.28 991d038

accompanies each kit. Having a kit does not {) CControls_BASC20_Web 1.2.28 6232744
necessarily means that components in the kit are () basicSchedule 1.2.28 7fdcas3s
being used. It just means that the controller can () datetime 1.2.28 3a280dce
support all of the components from that kit. O datetimeStd 1.2.28  fc5628d7
) func 1.2,28 821b7396
. . . () hvac 1.2.28 7264c67c
Using the Ap p_Ilc_atlon Manager 5 et e e
By clicking on Application Manager you can either O logic 1.2.28 ofegscel
save or restore the application which includes all ) math 12,28 c22b255¢
the wire sheet information. A Get captures the ) pricomp 1.2.28  b5cd6698
app.sab from the controller, converts it to an () pstore 1.2.28  7ea2ch0s
app.sax, and stores it where you want it while O sox 1.2.28  397a84dd
offering you a suggested file name and location. ki Lo e
If you want you can append the last quad of the IP = hpes el
) web 1,228 462d43e

address of the controller to the file name if you have
several controllers running the same application.
This way you can easily locate the controller you
just backed up. Accept the default checkbox for
saving the kit checksums, click Next, then Finish and then Close and you will have a copy of your
application on your computer that is running Workbench. Saving the app.sab file is quick and easy but
it only saves the app.sab and nothing about web page configurations and BACnet information.

GetfPut Application Wizard
Get or Put a Sedona application (sax/sab)

Do you want to 'Get’ or Put' a Sedona apphication?
O Put
Configuration

Savein llccal: file:!sedona/store/apps | o B '

App name |app-EAScontreli0-Reset Tester-20150511-163210, s8x |
[#] Save kit chedsums in sax file
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To restore an app.sab file onto the controller you will need to do a Put.

Do you want to 'Get’ or Put’ a Sedona applcation?
O Get
@& Put
~-Configuration

Select the app to put. You can also transfer files to the remote database by dragging them into the table
or right-dlicking in the table and selecting ‘Copy From'

App Database [local: |file: !sedona/store/apps | &~ P

12KB 11-May-15 4:46 PM CDT
app-BAScontrol20-Default app-20150508-113722 2499a.5ax SaxFie 3 KB 08-May-15 11:37 AM CDT
C) app-BAScontrol20-Default app-20 150508-113532 249.5ax SaxFie 3 KB 08-May-15 11:36 AM CDT
(@] app-BAScontrol20-Default app-20150501-102031.5ax SaxFie 2KB 01-May-15 10:21 AM COT

column to arrange the files by date to help

You will be presented with a choice of
files. You can click on the Modified

you search for the one you want. Once i Instaled |Latest |Action
you highlight it, click Next at the bottom of [ svs 1228 1228 (5] Keepat1.2.28 -
the screen. & ccontrois_BASC20_10 3.1.0.3 3.1.0.3 Upgrade to 3.1.0.3 -
ECCmvob__BASCZO_Hatfum 3.10 3.1.0 [Z] Keepat3.1.0 v
. . . . ¥ CControls_BASC20_Web 310 310 [5Keepat3.1.0 -
You W'".be prese.n.ted with a I'S,t of kits @ ccontrols_Function 3104 3.10.3 [ Downgradet03.1.0.3 ~
along with the ability to make kit changes. B basicSchedue 1228 1228 [ Keepat1.2.28 .
The Kits installed in the controller will have [@ datevme 1228 1228 [EKeepat12.28 -
either a check mark or an icon indicating (@) dotetmestd 1228 (1228 |EKeepat12.2s .
hat it is bei dinth licati h [@ func 1228 1228 (5 Keepat1.2.28 .
.t atitis eing used in t e app ication. The -, o e [Beesiis =
installed version is then listed. The [ ret 1228 1228 [ Keepat1.2.28 v
column called Latest identifies the version g logc 1228 1228 (S Keepat1.2.28 =
number available in the Component B e — - B ’
i ) pricomp 1228 1228 [5l Keepat1.2.28 -
Bundle that was installed in Workbench. If [@ pstore 1228 1228 [ Keepat1.2.28 =
a version difference is noted, then you [@ sox 1.228 1228 [E Keepat1,2.28 -
have the option to Keep, Upgrade or & tmng 28 |12 |68 Kepatl2.2s -
D de. Itis best to ignore these (8 tyoes 128 1128 8 owxi2e -
owngra e.. . 9 ¥l web 1228 1228 [ Keepat1.2.28 v

options and just click Next. O control 1.2.28
] driver 1.2.28

If a kit is not found in Workbench, or a kit
is present but with a different checksum, it will be necessary to upgrade you Component Bundle.
Contemporary Controls only adds kits to Component Bundles and does not remove old kits.
Therefore it is safe to install the latest bundle. Complete the operation by clicking Next and then
Finish. You can observe the progress of the restore operation on the subsequent screen.
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will be prompted to Restart the

Device. Go ahead and do that. Review wizards tasks, then ciick "Finish’ to execute
) Save app.sab on device  Success
| Build kits.scode Success
) Build app.sab Success

o saeties [ 1

Checking scode compatibility with target platform SVM
Target platform is: ccontrols-BASC20-3.1.0

Build app.sab

Building app
basicSchedule 0x7fdcaé3g
CControls BASC20_I0 0x396£albl
CControls BASC20 Platform 0x0991d038
CControls_BASC20_Web 0x06669eb0
CControls Function 0x0804068a
datetime Ox3a280dce
datetimeStd Oxfc5628d47
func 0x821b7396
hvac 0x7264cé7c
inet 0x25648ba7
logic 0x9fed5cel
math 0xc22b255¢c
pricomp OxbS5cdé6698
pstore 0Ox7ea2cb0é
3ox 0x397ag4dd
sys 0xd3984c51
timing OxaeaacB2a
types 0x10936551
web 0x0462d43e

Compiling app.sab

RAM: 3.2kb (3288 bytes)
FLASH: 0.7kb (750 bytes)

4 ——+

Commit staged files
Writing 2 files:
1: Put kits.scode.writing

Cannot display page

You will notice that you will lose ip: 10.0,0.2459 |sox: |view:sedonaProvisioning: Ge tPutAppTool

connection to the controller. Just
wait until the controller is finished Session disconnected.

restarting and then log into the ‘ . .
controller again.
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Using the Backup/Restore Tool

The second tool is the Backup/Restore tool which should not be confused with Contemporary Controls’
Sedona Backup and Restore Utility. The former only backs up applications while the latter backs up the
complete Contemporary Controls’ controller project including BACnet configuration and web pages. The
main difference between the Backup/Restore tool and the Application Manager tool is that the kits.scode file
is also saved during the backup process and is put back during the restore process. Backing up the
kits.scode file takes much more time.

Clicking on the Backup/Restore option gains you a Q“""“!"""“"""""‘*"1'
screen asking forselections. Do not ask to have © Bacup O Restore
the Sedona VM backed up and it is usually not Configuration

necessary to backup dependencies. However, you gm*‘”‘“

. [¥] Badkup app,53b and luts.scode
should leave the bpx checked fqr backing up t.he ] bace e st v
app.sab and the kits.scode. Notice that you will be Save bacp - locak | lessedona/store /backups

saving everything in one zip file. Change the name | [sckspicisasis i
or append the controller number if you wish. Also

notice that you will not be generating an app.sax Finish Wizard

like you did when using the Application Manager. N\ Review wizard tasks and execute
Click Next and then Finish to complete the Review wizords tastes, thes cick Finish’ to execute
process. You can observe the backup process S e

with the following screen. Once the process is o) Bacan davice I
completed by announcing Finished, click Close.

Save app.sab on device

To do a restore, select the Restore option and you gwmo app. sab
- . . . uccess:
will be presented with a choice of files. Select the
. .. . i dev
one you want and click Next and Finish. It is not e P A

necessary to restore dependencies. Backing vwp kits.scode

Once the process is complete you will be
prompted to Restart the device. Do so and then mem

wait until the controller restarts before accessing it
again with Workbench.

O Badp @ Restore
-Configuration
[[] Restore Sedona dependencies (kits, manifests, pars)

Name |Type |Sze  |Modfied
, bacup20150507 299.2p ZpFle  77KB 07-May-15 4:38 PM COT

) backup20150507 295a.2p |ZpFle | 600 KB|07-May-15 5:11PM COT
s badap20150529.2p ZoFle  77KB 29-May-15 2:59 PM COT
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Using the Kit Manager

The final Sedona tool in Workbench is the Kit Manager. The Kit Manager allows you to generate a
proper kits.scode file based upon the kits you select. The Kit Manager firsts compares the kits that
are installed on the controller with those available on Workbench. If different versions of kits exist,
then you are given the option to Keep, Upgrade or Downgrade that particular kit. Once selections
are made, the Kit Manager uses the app.sax version of the installed app.sab and generates a new
kits.scode for use in the controller. It is highly recommended to use the Kit Manager only at the
direction of Contemporary Controls’ technical support. Consider this tool as only necessary for
invoking advanced features of Sedona Framework.

Latest | Action

[ sys 1228 1228 [5] Keepat 1.2.28 -
CControls_BASC20 IO 3 3 |0 Upgrade to 3.1.0.3

[ ccontrols_BASC20_Platform  3.1.0 3.1.0 [El Keepat3.1.0 -
CControls_BASC20_Web 3.1.0 3.1.0 [E Keepat3.1.0 -
[¥l ccontrols_Function 3.1.0.3 3.1.0.3 [E] Keepat3.1.0.3 -
] basicSchedule 1228 1228 [5] Keepat 1.2.28 -
[ datetime 1228 1228 [5] Keepat1.2.28 -
[, datetmestd 1228 1228 [E Keepat1.2.28 -
vl func 1228 (1228 [Z] Keepat 1.2.28 -
hvac 1228 1228 [E] Keepat1.2.28 -
[ inet 1228 1228 [5] Keepat1.2.28 v
] logic 1228 1228 [5] Keepat1.2.28 -
[l math 1228 1228 [5] Keepat1.2.28 -
¥l pricomp 1228 1228 [5] Keepat1.2.28 -
[ pstore 1228 1228 [5] Keepat1.2.28 -
[@ sox 1228 1228 [E Keepat1.2.28 -
[l timing 1228 1228 [5] Keepat1.2.28 v
] types 1.2.28 1228 [5] Keepat 1.2.28 -
[#l web 1228 1228 [5] Keepat1.2.28 -
[ control 1.2.28

(] driver 1.2.28
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B.1 Using the Sedona Project Backup and Restore Utility

Introduction
The Sedona Project Backup and Restore utility program (BASbackup) provides a convenient way of

saving and restoring a BAScontrol project to a desktop or laptop computer. With the BAScontrol, a
project consists of the following files:

» Sedona Framework binary application file (app.sab.target)
» Sedona Framework source application file (app.sax)
* BAScontrol configuration file (bas_cfg.xml)

e« BAScontrol Scode file (kits.scode)
e BAScontrol web component file (webc.xml)

These files are sufficient to completely backup a BAScontrol project without the need of a Workbench
tool. Although Sedona files can be backed up and restored using the Workbench tool using the Get and
Put commands, the BAScontrol configuration and web component configurations are ignored. Therefore,
the Sedona Project Backup and Restore utility is the best and simplest way to store BAScontrol
projects. The BASbackup program is applicable to BAScontrol20 firmware 3.0.28 and later or
BAScontrol22 firmware 3.1.0 and later.

Installation
BASbackup is a Java program (version 7_51 or later) and is intended to run on a Linux, Windows® 7

or later computer. The latest version can be downloaded as a zip file (BASbackup Utility version 1.0.x)
from our website at:

http://www.ccontrols.com/support/bascontrol20.htm

Place the downloaded file anywhere on your computer — we suggest your desktop for unzipping. Extract
the files from the zip file and choose a location that would be convenient for you. We suggest the root
directory of your main drive (for example C:). Make a folder called BASbackup during the extracting
process and extract the contents of the zip file into this folder. You will see the following files:

BASbackup

Component _ Bundle _ BASC_1.0.x
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http://www.ccontrols.com/support/bascontrol20.htm

(7> P ———— & The Java utility is BASbackup and for convenience a Component

= Bundle for the latest version of the BAScontrol is provided. The

User Name Component Bundle provides kit information on the component types

that can be used with the BAScontrol. You can always download later
versions of BAScontrol bundles if necessary from the same web site
page. Simply replace the current bundle with the latest if a later
BAScontrol version is to be supported. Later bundle versions include
':f"f,""""ff;’j’f oy support for both current and previous versions of the BAScontrol so
menticaion I nesded having the latest poses no harm. Leave the Component Bundle zipped.

Double-click the BASbackup icon and the program will open up as
oK Cancel || shown below with a default IP address of a factory-set BAScontrol. A
: " configuration file for the program along with a backups folder will be
created in the same BASbackup folder. The backups folder will be the location of your backup files. The
Unit Status will indicate UNKNOWN until a connection is made to a BAScontrol.

(2 |-

BA Scontrol 1P Address Unit Seames

BackupRecorery file

Choose Hie
Bacaup Rostoe

Gt SAX Data Rastart BAScoatred CQose

Figure 1 — The Default BASbackup Screen

Backing up a Sedona Project

Enter the correct BAScontrol IP Address of the BAScontrol that is to be backed up if it has been
changed from its default address. This utility program will attempt to communicate with a device at the
address entered. Make sure your computer is on the same subnet as the target controller. The target
controller must be powered with Sedona enabled and accessible. The ultility provides you a default backup
file location. If you want something different you can edit the location on the screen. It is not necessary that
the file exists. The utility will create the file you hamed and append the zip extension as well. If you have a
previous file which you want to overwrite, you can use the Choose File button to find it. The utility will first
look for it in the backups folder but you can use the navigation buttons if the file location is somewhere else
on your computer. Once you are ready, click Backup.
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e Authentication h

User Name

admn

Password

LA AL

{ Jadond wwre aheet user
name and password
winenlicaion |s nesdsd

{before backup of restors

oK ' Cancel

BAScontrol P Addrass

10.0.0.81

BackupRecovery File

RIU_ 1.2

Bachup

Got SAX Data

Figure 2 — The Authentication Screen

With the correct BAScontrol IP Address entered, click the Backup button
and a credentials window will appear from the targeted controller. Enter
the User Name and Password of the Sedona Framework application in
the BAScontrol20. The default credentials are admin/admin. The User
Name and Password of the web pages are unnecessary and cannot be

used.

Un® Status

ONLINE

Restart HAScootrol

Figure 3 — Specifying a New IP
Address and Backup File Name

Choose e

Restore

Close

In our example and as shown in

Figure 3, we changed the IP address and renamed the backup file. If you are successful no error
messages will appear. Once the red progress messages cease on the main page you can look at the
contents of your backup zip file by double-clicking it in the backups folder. You should see the five files

that were identified earlier.

-

N :
vaMme

| bas_cfg

Extract all files

a

 2pp AX File TKE

app.sab.target

| kits.scode SCODE File 7 KB

Figure 4 — Content of the RTU_1 Backup Zip File
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Restoring a Sedona Project
Restoring a Sedona Project is just as easy. Before you begin the restore process, set the IP address
on the main page to the location of the controller to be restored. The controller must be powered up

and accessible. You will need to select the appropriate backup file by first clicking Choose File on the
main page and selecting the file.

|£| Open

l=24]) Figure 5 — Choosing a Restore File

Look In: ||j backups

[} Pot_test.zip

[} RTU_1.zip

Filz Hame: RTU_1.zip

Files of Type: Zip Files

Open || Cancel |

Sedona Profect Backup and Restore 1.0.12

BAScomirol B ASdress

BackupBecovery File

Backup

el SAK Data

Uil Slabss

Rasiarm BA Soomirod

-| =)= In this example we are going to restore

RTU_1.zip to controller 10.0.0.61. Once
you have the correct backup file and IP
address as shown in Figure 6, click the
Restore button on the main page to get
I~ the screen of Figure 7.

Figure 6 — Restoring to 10.0.0.61

C ook File

Resloe

|24 Heitone b

P Addives

N.Q‘ID.IE

Lateway

HAC net (.wv,a nstance
BAC et DeiCe Namne

%fw BachkupRecovery [ de

Restore Options

o Wiw Shewt w Wiy
v Maun (onhyuration

v Wed Componest Confguranon

Restorw

Change Recovery Data

Camcel
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First, notice the location of the Backup/Recovery file. Is this the file you want restored? Second, look
at the top of the screen and you will see the following parameters:

e |P Address
o Netmask
e Gateway

e BACnet Device Instance

e BACnet Device Name

These five parameters will be loaded into the controller being restored. Are these five parameters
that come from the saved zip file what you want? Is the IP address of the target controller the same as
shown on this page? If so, study the Restore Options.

There are some options available before restoring a controller. Under the Restore Options there are four
boxes:

e Wire Sheet

¢ Main Configuration

e Web Component Configuration
o Kits

By un-checking boxes you can control what individual files are being restored. Consider this an advanced
feature because under normal conditions you want to make sure that all files you saved in the project
backup file are going to be reflected in the restored controller.

Once you are convinced the settings are correct, click the Restore button.

Once the Restore operation is completed, evidenced by the completion of progress messages, the
application program in the target controller continues to run the old program. In order to run the newly
restored program, a controller Restart is required. You will be prompted for an immediate restart. You
can do it now or later.

If you want to restart the controller later, this can be accomplished by clicking the Restart BAScontrol
button on the BASbackup main page or by restarting from the controller's web page. Regardless of what
method is used, care should be exercised when restarting the program on an active controller. The
controller and application should be in sight of the systems integrator initiating the restart to confirm
a safely functioning restart of the application.

TD100700-OMB
55



Cloning a Sedona Project

It is also possible to direct a saved program to a different controller that needs to run the identical
saved program. However, the IP address, netmask and gateway address stored in the saved backup
file need to reflect the target controller otherwise there will be an IP conflict. In addition, the BACnet
Device Instance and BACnet Device Name must be unique so it must be changed from what is in the

stored in the saved file.

=== Onthe BASbackup main page (Figure 8),
BAScomirol IP Address Unif SEatus set the IP address of the target

controller and choose the backup file

e that is to be used for cloning. In this

1 =g Choose File

example, we are going to use
RTU_1.zip for cloning to the 10.0.0.62

— - i controller. Once the information is
correct click, Restore to get you to
(el SAN Data Riestart BAScontrol Close Figure 0.

Figure 8 — Specifying the IP Address and the Backup ZIP File for Cloning

4o Revione Setuy

P AdIess
Change Recovery Dala

Hetmash

atew ny

DALt Donce instance

SAC et Duvice Nane

kew HackupMecovery | e

Restore Options

» | Wire Shewt v Kits
»| Mam Coahguranon

¥ Wed Component Coanguranon

Restore Cance

—

Figure 9 — Restore Setup for Cloning
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L S arE— T - _ —

» Computer » Windows (C:) » BASbackup » backups » FYU_Z
On the Restore Setup page, check the box e ——

entitled Change Recoverey Data. Now you
are able to change the settings of the five

parameters to suit the target contoller. Enter app

the IP address of the target controller. The app.sab.target

Netmask and Gateway probably do not need bes_cfg

to change. The BACnet Device Instance kiks.scode

should be changed to something unique as -

should the BACnet Device Name. Figure 10 — Content of the RTU_2 BackupZip File

Since the target controller is for RTU_2 we will use this name while changing the BACnet Device
Instance. lItis also a good idea to save the cloned controller settings to a new zip folder for easy
recovery. In this way, we will have a unique backup file for every controller on the job. In our
example, the target controller is RTU_2 so that is what we are going to enter for the new backup
program we are going to generate. Enter the new backup file name. Since we want all types of files
saved, we will leave the four Restore Option boxes checked.

This is important to remember. The IP address on the Restore Setup screen will become the
controller’s IP address once the controller is restarted. So it is possible to send the Restore
Setup data to a controller with a different IP address than the one indicated on the Restore Setup
screen. The file is always sent to the IP address indicated on the BASbackup main page. However,
once the controller is restarted it will assume the IP address indicated on the Restore Setup screen.
This could be very handy when you have several BAScontrols at factory-default IP addresses that are
to be commissioned to specific IP addresses in the field using a common program. Just make sure
you provide unique BACnet references

[ ~y )\
and IP addresses for each controller. Alert P v
If you have different IP addresses on the ? Restoring data from a different IP address; proceed?
Restore Setup screen and the BASbackup
main page, you will receive an Alert Yes Mo
message asking if you want to proceed \. 5

(Figure 11). Click Restore. .
Figure 11 — Alert message when IP addresses

Once the Restore operation is completed, differ in the restore operation

the application program in the target

controller continues to run the old program. In order to run the newly restored program, a controller
Restart is required. You will be prompted for an immediate restart. You can do it now or later.

If you want to restart the controller later, this can be accomplished by clicking the Restart BAScontrol
button on the BASbackup main page or restarting from the controller's web page. Regardless of what
method is used, care should be exercised when restarting the program on an active controller. The
controller and application should be in sight of the systems integrator initiating the restart to confirm a
safely functioning restart of the application.

When you are finished, you will have cloned a controller in the field but configured it appropriately in terms
of IP address and BACnet settings. You also have created a new backup file for project storage.
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Getting SAX Data

There is a convenient feature on the BASbackup utility. By the utility recreating the Sax file from the
Sab file, we can learn the amount of memory being used in the saved application or even from an
active controller in the field with an unknown file. Click on the Get SAX Data button and you will see

the following window:

Figure 12 — Sax File Statistics Screen

Wy AP T

App Bars =

Figure 13 — Sax File Statistics Screen

Figure 14 — Sax File Statistics Screen

=«  The default selection gives you the data from
the saved zip file indicated. If you use this
option, make sure the saved location is what
you want otherwise browse from the main
page for the correct location. Click on Get
Data to retrieve the data.

w0 Ifinstead you check the box that provides the
Sax file from a controller in the field, make
sure the IP address indicated is the desired
controller otherwise change the IP address on
the main page.

.
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C.1 Sedona 1.2 Component Descriptions

Developed by Tridium Inc., Sedona Framework™ is a software environment designed to make it easy to
build smart, networked, embedded devices, which are well suited for implementing control applications.

The system integrator’s role is to create an application by assembling components onto a wire sheet and
connecting and configuring these components using a graphical programming tool such as Niagara
Workbench or a third-party Sedona Tool. Applications can be developed live on a target device such
as Contemporary Controls’ BASremote or BAScontrol20/22, or offline, and then saved and uploaded via
an IP connection. The Sedona Virtual Machine (SVM) resident in the device executes the application.
Components are deployed in kits. Kits are available from Tridium and Contemporary Controls. As more
components are developed, revised kits will be made available.

What follows are descriptions of components from Tridium and Contemporary Controls that will be of the
most use to system integrators when developing control applications. These components reside in kits
which can be found in the Sedona Palette within Niagara Workbench (3.7.x or higher) or a Sedona Tool.
Only those kits of the most interest are discussed.

Components Are Found in Kits

The following components are organized by kits. Boolean variables are assumed if there is a false/true
state. Integers (32-bit signed integers) are shown as whole numbers while floats (32-bit floating point)
are shown with a decimal point. Many of the following components may have been expanded in order to
show slots for internally configurable parameters. The default view of a component may not show the
same level of detail.

Index of Kits

Basic Schedule 2 Math 12 BASremote Platform 20
Date Time STD 3 Priority 15 BAScontrol20/22 10 21
Function 4 Timing 16 BAScontrol20/22 Platform 23
HVAC 8 Types 17 BAScontrol20 Web 24
Logic 10 BASremote Service 19 BAScontrol Function 25
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Basic Schedule Kit (basicSchedule)

DailySchedule represents a simple daily schedule with up to two active periods. Each active period is

defined by a start time and duration. If the duration is zero, the period is disabled. If the periods
overlap, then the first period (defined by Startl and Durl) takes precedence. If the duration extends
past midnight, then the active period will span two separate calendar days. There are two
components in the kit — one for Boolean outputs and the other for floats. Both kits rely upon the time

being set in the target hardware.

Duration periods — Durl and Dur2 — are configured in minutes from zero to 1439 minutes.

Dur2 _Omin
vall _faise
Val2

Def Val

DailyS1

ot S C |

Daily Schedule Boolean — two-period Boolean
scheduler.

Configure Def Val to the intended output value if there are no
active periods. Configure Vall and Val2 for the desired output
values during period 1 and period 2 respectively.

Out = Def Val if no active periods

Out = Vall if period 1 is active

Out = Val2 if period 2 is active

Daily Schedule Float — two-period float scheduler.
Configure Def Val to the intended output value if there are no
active periods. Configure Vall and Val2 for the desired output
values during period 1 and period 2 respectively.

Out = Def Val if no active periods

Out = Vall if period 1 is active

Out = Val2 if period 2 is active
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Date Time STD Kit (datetimeStd)

The DateTim component is the only component in the Date Time STD Kit. This component relies upon a
properly functioning real-time clock implemented in hardware. Once date and time are configured, this
component can be dragged onto a worksheet allowing individual integer outputs to be wired to logic if so
desired. However, it is not necessary to have the component on the wiresheet at all. If the DailySchedule
components are to be used, they will function properly without the presence of the DateTim component.
The start and stop times in the DailySchedule key on the daily time generated by the DatTime component
regardless if this component is on the wiresheet.

DateTim &
datetimeStd::DateTimeServiceStd ™ |
Nanos 1378541000000000 g
Hour

Minute 55|
Second 41
Year_ 2000,
Month 1
Day 1
Day Of Week L

\Utc Offset 0
Os Utc Offset

Please Note

By double clicking the DateTim component, you will see the setup screen below. When using
Contemporary Controls’ controllers, make sure that the Use System Offset option is selected as
shown. To avoid confusing time settings, do not set the time with this component. Set the time using
the Set Time web page on the controller which provides more flexibility and is less confusing. You
can set time zone, daylight saving time and in some instances Network Time Protocol support using
just the web page. These settings will then set this Sedona component properly.

. DateTimeService

Manage system dock for device
Current Desired
Current Time  [27-May-2015 17:34:41 Wed| [2/-¥ay-2015 05:34 BM COTJE] |
Time Zone | | |.ﬁ.merica,|"l:hicagn |
urC offset
UTC Offset Mode |Using System Offaet | > Use System Offset > Use Configured Offset
E Local Time
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Function Kit

Cmpr

fung :Cmpr
Xagy false
xey true
Xy false

X 0.00

Y 0.00
Count

func::Count
Out 0
In false
Preset 0
Dir up
Enable false

R false
Fr

fur?:!:Freq [
Pps 0.000 /s
Ppm 0.000 /min
In false
H are
fu‘rr'lit::Hvsteresis (1]
In 0.00
Out false
Rising Edge 50.00
Falling Edge 50.00
IRam

func::]laamp
Out 77
Min 0
Max 100
Delta 1
Secs 1s
Limiter

func::Limiter =
Out 0.00
In 0.00
Low Lmt 0.00
High Lmt 0.00

(func)

Comparison math — comparison (<=>) of two floats.
If X >Y then Xgy is true
If X =Y then Xey is true
If X <Y then Xly is true

Integer counter — up/down counter with integer output.

Counts on the false to true transition of In. If Dir = true the counter counts up to
the maximum value of the integer. If Dir = false the counter counts down but not
below zero. For counting to occur, Enable must be true. The counter can be
preset. If R = true and Enable = true, then Out equals the preset value and will
not count.

Pulse frequency — calculates the input pulse frequency.
Pps = number of pulses per second of In
Ppm = number of pulses per minute of In

Hysteresis — setting on/off trip points to an input variable.

There are two internal floats called Rising Edge and Falling Edge which are
configurable. If Rising Edge is greater than Falling Edge, then the following is
true.

If In > Rising Edge then Out = true and will remain in that state until In < Falling Edge
If Rising Edge is less than Falling Edge then the action is inverted.

IRamp — generates a repeating triangular wave with an integer output.
There are four configurable float parameters — Min, Max, Delta and Secs. For
every scan cycle, the output increments by Delta units until the output equals the
Max value at which time it decrements until Min is reached. The resultis a
triangular wave with limits of Max and Min and an incremental rate of Secs units.

Limiter — Restricts output within upper and lower bounds.
High Lmt and Low Lmt are configurable floats.

If In > High Lmt then Out = High Lmt

If In < Low Lmt then Out = Low Lmt

If In < High Lmt and > Low Lmt then Out = In
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Lineari
func::Linearize [
Out nan
In 0.00
X0 0.00
YO 0.00
X1 0.00
Y1 0.00
X2 0.00
Y2 0.00
X3 0.00
Y3 0.00
X4 0.00
Y4 0.00
X5 0.00
Y5 0.00
X6 0.00
Y6 0.00
X7 0.00
Y7 0.00
X8 0.00
Y8 0.00
X9 0.00
Y9 0.00
LP

func::LP ® ]
Enable true
Sp 0.00
Cv 0.000
Out 0.00
Kp 1.000000

Ki__0.000000 /min

Kd 0.000000 s

Max  100.000000

Min 0.000000

Bias 0.000000
Max Delta 0.000000

Direct true

Ex Time 1000 ms

>

Linearize — piecewise linearization of a float.

For piecewise linearization of a nonlinear input, there are ten pairs of x, y
parameters that must be configured into this component. The x, y pairs indicate
points along the input curve. For an x value of the input, there should be a
corresponding y value of the output. For input values between these points, the
component will estimate the output based upon the linear equation:

X
Out =y = yp + (y,-
ut =y =yo + (1~ ¥o) pr—

where y is the value for input value x between coordinates X, ¥ and Xy, ¥y

LP — proportional, integral, derivative (PID) loop controller.

The LP component is much more complex component requiring an explanation
of the numerous configurable parameters. Sp is the setpoint or the desired
outcome. Cv is the controlled variable which we are trying to make equal to the
setpoint. The difference between Cv and Sp is the error signal (e) that drives
the output variable Out used to manipulate the controlled variable. There are
three gain factors Kp, Ki, Kd — called tuning parameters — for each of the three
modes of the controller: proportional, integral and derivative. Setting a gain
factor to zero effectively disables that particular mode. Setting Kp to zero would
completely disable the controller. Typical controller operation is either:

Proportional-only (P)

Proportional plus reset (integral) (PI)

Proportional plus reset plus rate (PID)

In HVAC applications, P and Pl are the most common. PID is seldom used.

Enable must be set true if loop action is to occur. If Enable is set to false,
control action ceases and the output will remain at its last state. However, if
Ki or Kd are non-zero, internal calculations will continue.
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If Direct is equal to true, then the output will increase if the Cv becomes greater than
Sp. If this was a temperature loop, this would be considered being in cooling mode.
If Direct is equal to false, then the output will decrease if the Cv becomes greater
than the Sp. If this was a temperature loop, this would be considered being in
heating mode. Notice that by entering negative gain factors, the action of the
controller is reversed.

Max and Min are limits on the output’s swing and are considered the absolute
boundaries to the controller’s throttling range (proportional control range).
Basically, the LP component includes Limiter functionality.

Bias sets the output’s offset. Sometimes bias is called manual reset to correct an
output error with a large proportional band. It is usually only used with proportional-
only control. The amount of bias is not influenced by the proportional gain Kp.
Bias is also used on split-range control systems that will be discussed shortly.

Ex Time is the amount of time in milliseconds that the control loop is solved.
Typical times are from 100—-1000 ms with a default of 1000. Most HVAC loops
are slow acting and therefore solving loops faster brings no benefit.

In the following discussion on setting the gain factors, assume we need a
temperature controller enabled for direct action and that the output can swing
from —=50% to +50%. When the output ranges from 0 to 50%, a proportional
cooling valve is modulated. When the output ranges from 0 to -50%, a
proportional heating valve is modulated. At 0% output no valve is open. This is
called a split range control system. Max and Min are set to —50 and +50
respectively. When we force the controller output from maximum heat to
maximum cooling (100% output change), we notice that we can effect a change
in our process temperature of 20°. This becomes our throttling range. In the real
world, conducting this test might be difficult.

Now we need to set the three tuning parameters. We first begin by setting Ki
and Kd to zero, thereby creating a proportional-only controller. The controller
equation therefore becomes:

Out = Kp(e) + Bias  where e = Cv — Sp and Bias equals zero

Ouir first guess at Kp is 5 because we know that a 100% change in output yielded
a 20° change in process temperature. This assumes that we can cool with the
same efficiency as we can heat which may not be the case. By having a Kp of 5,
the output will remain linear over this wide range. Notice that if there is no error
signal (Cv-Sp is equal to zero), the output will then equal the bias, but in this case
the bias is zero.

TD100700-OMB
64



The value 5 is entered into Kp and a disturbance is introduced into the process
such as a step change in the setpoint.

If the process continues to oscillate between heating and cooling and never
settles down, then we must reduce our proportional gain Kp which increases our
proportional band (1/Kp times 100% is the proportional band). Assume we
achieve a stable system with Kp at 5 (proportional band at 20%) but based on the
load on the system we notice that the output reached 70%. Our setpoint is at 70°,
but our controlled temperature is 74°. Temperature is stable, but we have a 4°
offset. This is the inherent difficulty with proportional-only control, there is an
offset depending upon the value of the output. We have two choices. We can
increase the proportional gain to 10 because we do not need a 20° range in input,
but we risk oscillation. The second approach is to “reset the output manually” by
increasing the bias. Approach one will never solve the problem but will minimize
it, and there is a better method to approach two and that is called automatic reset
— or adding reset action by adding a Ki term. The new controller equation
becomes:

Out = Kp(e + Kile dt) (Bias is disabled when Ki is non-zero.)

If there remains an error signal (e # 0), then the integral of the error over time will
continue to drive the output until the error is driven to zero. The amount of action
is determined by the Ki term. Notice that the integral term in the equation is also
multiplied by the proportional gain before being applied to the output. The Ki
coefficient is defined in units of repeats per minute. Too large a value can cause
overshoot while too small a value will make the control system sluggish. The
final setting Kp and Ki is done in the field based upon system response.

The third parameter is the rate parameter Kd which acts upon the rate of
change of the error signal. Adding this term changes the controller equation as
follows:

Out = Kp(e + Kile dt +Kd de/dt)

For processes with extremely long reaction times, derivative control could be
helpful in reducing overshoot. Kd is entered in seconds. As mentioned before,
it is seldom used because tuning a control loop with three parameters can be
challenging.

There is one more parameter called Max Delta. This value limits the output slew
rate by restricting the output change each time the control loop is recalculated by
the amount entered. This parameter will dramatically reduce the response time of
the control loop.
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Ram

func: :I:I'Qamp
Out 87.48
Min 0.00
Max 100.00
Period i0s

Ramp Type triangle

SRLatch B
func::SRLatch

QOut false

S false

R false
TickToc
func::TickTock
Out false

Ticks Per Sec i/s

%\

UpDn

fuI;c::UpDn [
Out 0.00
Ovr false
In false
Rst false
C Dwn false
Limit 0.00
Hold At Limit false

Ramp — generates a repeating triangular or sawtooth wave with a
float output.

There are four configurable float parameters — Min, Max, Period and Ramp
Type. For every scan cycle, the output increments by one unit until the output
eqguals the Max value at which time it decrements until Min is reached. The
result is a triangular wave with limits of Max and Min if Ramp Type is set for
triangle. If Ramp Type is set for sawtooth, then the output will immediately drop
to Min when Max is reached. The Period of the ramp is adjustable.

Set/Reset Latch — single-bit edge-triggered data storage.

The following logic applies on the false-to-true transition of S or R:

If S goes true and R does not change, then Out = true and remains true.

If R goes true and S does not change, then Out = false and remains false.

If both S and R go true on the same scan, then Out = false and remains false.

Ticking clock — an astable oscillator used as a time base.

There is one configurable float parameter — Ticks Per Sec — which can range
from a low of 1 to a high of 10 pulses per sec.

Out = a periodic wave between 1 and 10 Hz

Float counter — up/down counter with float output.

The counter range is between zero and a value that can be set with
configurable parameter Limit. To cease counting at the limit set the
configurable parameter Hold at Limit to true. To count down instead of up, set
C Dwn to true. To reset the counter to zero set Rst to true. Ovr is the overflow
indicator. In is the Boolean count input.

Out = the current count

If Out = Limit then Ovr is true
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L

h\?&?cczl :LSeq
In 0.00
In Min 0.00
In Max 100.00
Num Outs i6
Delta 5.88
D On 0
Outl false
Out2 false
Out3 false
Qut4 false
Qut5 false
Outé false
OQut7 false
Out8 false
Out9 false
Outio false
QOutii false
Outi2 false
Outi3 false
Outi4 false
Out15 false
Outié false
Ovfl false
ReheatS
hvac::ReheatSeq
Qutl false
Out2 false
Qut3 false
Out4 false
In 0.00
Enable false
D On 0
Hysteresis 0.00

Threshold1 0.00

Threshold2 0.00

Threshold3 0.00

Threshold4 0.00

HVAC Kit (hvac)

Linear Sequencer — bar graph representation of input value.

There are two internally configurable floats called In Min and In Max that set
the range of input values. An internal configurable integer — called Num Outs
— specifies the intended number of active outputs. By dividing the input range
by one more than the number of active outputs, the Delta between outputs is
determined. Outputs will turn on sequentially from Outl to Out16 within the
input range as a function of increasing input value.

For example: In Min is set to 0, In Max to 100, and Num Outs is set to 9.

This would give a Delta of 10. The following is true for increasing values of the
input:

If In =9 then Outl-16 are false and D On is zero.

If In =70 then Outl-7 are true and Out8-16 are false. D Onis 7.

If In = 101 then Out1-9 are true and Out10-16 are false. D On is 9 and Ovfl is
true.

Note that for decreasing values of the input, the outputs will change by a value
of Delta/2 below the input values stated above.

Reheat Sequence — linear sequence up to four outputs.

There are four configurable threshold points — Threshold1 through Threshold4 —
that determine when a corresponding output will become true as follows:

Out1 = true when In = Threshold1
Out2 = true when In = Threshold2
Out3 = true when In = Threshold3
Out4 = true when In = Threshold4

These outputs will remain true until the input value falls below the
corresponding threshold value by an amount greater than the configurable
parameter Hysteresis. Output signal D On indicates how many outputs are
true. Configurable parameter Enable must be true otherwise all outputs will be
false.
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Reset

hvac::Reset
Out 0.00
In 0.00
In Min 0.00
In Max 4095.00
Qut Min 0.00
Out Max 100.00
Tstat

hvac::Tstat
Diff 0.00
Is Heating false
Sp 0.00
Cv 0.00
Qut false
Raise false
Lower false

Reset — output scales an input range between two limits.

There are four configurable float parameters — In Max, In Min, Out Max and
Out Min — which determine the input and output ranges respectively of the
input and output. The output of this component will scale linearly with the value
of the input if the input is within the input range. The input range (IR) is
determined by In Max-In Min while the output range (OR) is determined by Out
Max-Out Min. If the input is within the input range then the following is true:

Out = (In + In Min)(OR/IR) + Out Min.
If the input exceeds, In Max then Out = Out Max.

If the input is less than, In Min then Out = Out Min.

Thermostat — on/off temperature controller.

The configurable float parameter — Diff — provides hysteresis and deadband.
Another configurable parameter — Is Heating — indicates a heating application.
Sp is the setpoint input a nd Cv is the controlled variable input. Raise and lower
are outputs.

If Cv > (Sp + Diff/2) then Lower is true and will remain true until Cv<Sp

If Cv < (Sp — Diff/2) then Raise is true and will remain true until Cv>Sp
If Is Heating is true then Out = Lower

If is Heating is false then Out = Raise
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Logic Kit (logic)
ADemux2
logic::ADemux2
Outl 0.00
Qut2 0.00
In 0.00
S1 false
And2

logic::And2 (=]
Out false
Ini false
In2 false
And4

logic::And4 (=]
QOut false
Ini false
In2 false
In3 false
In4 false
ASW

logic::ASW
Out 0.00
Ini 0.00
In2 0.00
Si1 false
ASWA4 =
logic::ASW4 B

Out 0.00
Ini 0.00
In2 0.00
In3 0.00
Ing 0.00
Starts At 0
Sel 0
B2P

logic::B2P [
Qut false
In false

Analog Demux — Single-input, two-output analog de-
multiplexer.

If S1 is false then Outl = In while Out2 = the last value of In just before
S1 changed.

If S1 is true then Out2 = In while Outl = the last value of In just before
S1 changed.

Two-input Boolean product — two-input AND gate.
Out=1In1+In2

Four-input Boolean product — four-input AND gate.
Out=1In1+1In2+In3+ In4

Analog switch — selection between two float variables.
If S1 is false then Out = In1
If S1 is true then Out = In2

Analog switch — selection between four floats.

Configurable integer parameter Starts At sets the base selection.
If integer Sel <= Starts At then Out = Inl

If integer Sel = Starts At + 1 then Out = In2
If integer Sel = Starts At + 2 then Out = In3
If integer Sel = Starts At + 3 then Out = In4

For all values of Sel that are 4 greater than Starts At then Out = In4

Binary to pulse — simple mono-stable oscillator (single-shot).

Out = true for one scan on the raising edge of In
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BSW

logic::BSW

Out false

Ini false

In2 false

51 false
DemuxI2
logic::DemuxI2B4
In 0
QOutl true
Out2 false
Out3 false
Out4 false
Starts At 0
ISw

logic:: ISW

Out 0

Inl 0

In2 0

S1 false

Not

logic::Not o

Out true

In false

Or2

logic::0r2 ]

Out false

Inl false

In2 false

Or4d

logic::0r4 ]

Out false

Inl false

In2 false

In3 false

In4 false

Xor .
logic::Xor

Out false

Inl false

In2 false

Boolean Switch — selection between two Boolean variables.
If S1 is false then Out = Inl
If S1 is true then Out = In2

Four-output Demux — integer to Boolean de-multiplexer.
If In = StartAt + 0 then Outl is true, else false
If In = StartAt + 1 then Out2 is true, else false
If In = StartAt + 2 then Out3 is true, else false
If In = StartAt + 3 then Out4 is true, else false

Integer switch — selection between two integer variables.
If S1 is false then Out = Inl
If S1 is true then Out = In2

Not — inverts the state of a Boolean.
Out=1In

Two-input Boolean sum — two-input OR gate.
Out=1Inl1|In2

Four-input Boolean sum — four-input OR gate.
Out=1In1|In2|In3|In4

Two-input exclusive Boolean sum — two-input XOR gate.
Out=1In1+1In2=In1+1In2|In1*In2
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Math Kit (math)
Add2

math::Add2

Out 0.00

Ini 0.00

In2 0.00
Add4

math::Add4

Out 0.00

Ini 0.00

In2 0.00

In3 0.00

In4 0.00
Avgl0

ma!I':]h: :Avglo

Out han

In 0.00

Max Time D ms
AvgN

ma%h: :AvgN
Out 0.00
In 0.00
Num Samples To Avg 5
Reset false
Div2

math::Div2 =

Out 0.00

Ini 0.00

In2 0.00

Div0Q true
FloatOf
math::FloatOffset
Qut 0.00
In 0.00
Offsset 0.00

Two-input addition — results in the addition of two floats.
Out=1Inl+ In2

Four-input addition — results in the addition of four floats.
Out=1In1l+1In2+In3 +In4

Average of 10 — sums the last ten floats while dividing by ten
thereby providing a running average.

Out = (sum of the last ten values)/ten

The float input In is sampled once every scan and stored. If the input
does not change in value on the next scan, it is not sampled again —
unless sufficient time passes that exceeds the internal integer Max Time
with units of milliseconds. In this instance the input is sampled and
treated as another value. Once ten readings occur, the average reading
is outputted.

Average of N — sums the last N floats while dividing by N
thereby providing a running average.

Out = (sum of the last N values)/N

The float input In is sampled once every scan and stored regardless
whether or not the value changes. Once Num Samples to Avg readings
occur, the average reading is outputted.

Divide two — results in the division of two floats.
Out = In1/In2
Div0 = true if In2 is equal to zero

Float offset — float shifted by a fixed amount.
Out = In + Offset
Offset is a configurable float.
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Max B

math::Max

Out 0.00
Ini 0.00
In2 0.00

Min
math::Min D

Out 0.00
Inl 0.00
In2 0.00

MinMax D

math::MinMax

Min Qut 0.00
Max Out 0.00
In 0.00
R false
Mul2

math::Mul2
Out 0.00
Inl 0.00
In2 0.00
Mul4

math::Mul4
Qut 0.00
Inl 0.00
In2 0.00
In3 0.00
Ind 0.00
N

I"I'Igﬂ’l: :Neg E‘
Out 0.00
In 0.00
Round
math::Round ®
Out 0.0
In 0.000

Decimal Places 0

Maximum selector — selects the greater of two inputs.
Out = Max [In1, In2] where Out, In1 and In2 are floats

Minimum selector — selects the lesser of two inputs.
Out = Min [In1, In2] where Out, In1 and In2 are floats

Min/Max detector — records both the maximum and minimum
values of a float.

Min Out = Max [In] if R is false

Max Out = Min [In] if R is false

If R is true then Min Out and Max Out = In

Both Min Out and Max Out are floats — as is In.

It may be necessary to reset the component after connecting links to the
component.

Multiply two — results in the multiplication of two floats.
Out = Inl * In2

Multiply four — results in the multiplication of four floats.
Out = Inl * In2 x In3 * In4

Negate — changes the sign of a float.
Out=-1In

Round — rounds a float to the nearest N places.

For N = -1, Out = In rounded to the nearest tens

For N = 0, Out = In rounded to the nearest units

For N = 1, Out = In rounded to the nearest tenth’s

For N = 2, Out = In rounded to the nearest hundredths

For N = 3, Out = In rounded to the nearest thousandths

For positive input values, the output will round up (more positive).

For negative input values, the output will round down (more negative).
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Sub2

math::Sub2 =)

QOut 0.00
Inl 0.00
In2 0.00
Sub4

math::Sub4 =)
QOut 0.00
Inl 0.00
In2 0.00
In3 0.00
In4 0.00
TimeAv

math: :Tiﬁ'leAvq
QOut 0.00
In 0.00
Time 10000 ms

Subtract two — results in the subtraction of two floats.
Out=1nl1l-1n2

Subtract four — results in the subtraction of four floats.

Out=Inl1-1n2-1n3-1n4

Time Average — the average of a float over a determined time.

Out = Avg[In] over the integer time in milliseconds.
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(pricomp)

Priority Kit

Priorit 8 )
pricomp::PrioritizedBool

n2 fal
In3 fal
In4 fal
In5 fal
In7 fal
n9 fall
Ini0 fal
Inii fal
Ini2 fa
Ini3 fal
Ini4 fa
Ini5 false
Ini6 f%
Fallback fal
Out fal;sej
Prioril '8 )
pricomp::PrioritizedFloat

In2 0.00
In3 0.00
In4 0.00
In5 0.00
Iné 0.00
In7 0.00
In9 0.00
Ini0 0.00
Inil 0.00
Ini2 0.00
Ini3 0.00
Ini4 0.00
Ini5 0.00
Inié 0.00
Fallback 0.00
Out 0.00
Priori2 O
pricomp::PrioritizedIn

In2 0
In3 0
In4 0
In5 0
In6 0
In7 0
InS 0
Ini0 [s)
Inii 0
In12 0
Ini3 0
Inig 0
Ini5 0|
Inié 0!
Fallback 0
Out 0

Priority array (Priorit) components exist for Boolean, float and integer
variables. Up to 16 levels of priority from Inl to In16 can be assigned. Inl
has the highest priority and In16 the lowest. With few exceptions, all can be
pinned out. If a priority level is not assigned, it is marked as a Null and
therefore ignored. If a Null is inputted to the priority array, the priority array
will ignore it and choose the next input in line. The Boolean version of the
array has two timer settings — one for minimum active time and one for
minimum inactive time. If the highest priority device changes from false to
true and then back to false, the priority component will maintain the event for
the configured times.

There is a Fallback setting in each array that can be specified. If no valid
priority input exists, the Fallback value is transferred to the output.
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Timing Kit
DIlyOff
tin%nq::DlyOff ]
Out false
In false
Delay Time 0.00s
Hold 0 ms
DlyOn
tin"llirnq::DIan [
Out false
In false
Delay Time 0.00s
Hold 0 ms
OneShot B
timing::0OneShot

Out false
In false
Pulse Width 0.00 s
Can Retrig false
Timer

timing::Timer St

Out false
Run stop
Time 0s
Left 0s

(timing)

Off delay timer — time delay from a true to false transition of the
input.

For input transitions from false to true, Out = true.

For input transitions from true to false that exceed the Delay Time, Out =
false after the delay time.

Hold is a read-only integer that counts down the time. Delay time is in
seconds.

On delay timer — time delay from a false to true transition of the
input.

For input transitions from true to false, Out = false.

For input transitions from false to true that exceed the Delay Time, Out =
true after the delay time.

Hold is a read-only integer that counts down the time. Delay Time is in
seconds.

Single Shot — provides an adjustable pulse width to an input
transition.

Upon the input transitioning to true, the output will pulse true for the
amount of time set in the configurable parameter Pulse Width. Time is in
seconds. If the configurable parameter Can Retrig is set to true, the
component will repeat its action on every positive transition of the input.
For example in retrigger mode, a one-second TickToc connected to a
OneShot with a 2 second pulse width setting will have the OneShot output in
a continuous true state due to constant retriggering at a rate faster than the
OneShot pulse width.

Timed pulse — predefined pulse output.
Out becomes true for a predetermined time when Run transitions from false
to true. If Run returns to false, then Out becomes false.

Time determines the amount of time the output will be on in seconds.
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Types Kit (types)

“y

B2F

types::B2F

Qut 0.00
Count 0.00
Inl false
In2 false
In3 false
In4 false
In5 false
Iné false
In7 false
In8 false
In9 false
Ini0 false
Ini1 false
In12 false
Ini3 false
Ini4 false
Ini5 false
Ini6 false
ConstBo ) ‘
types::ConstBoo

Out false
ConstFl @
types::ConstFloat

Qut 0.00
‘ConstIn .:::, )
types::ConstInt

Qut o]

Binary to float encoder — 16-bit binary to float conversion.
Out = encoded value of binary input with In16 being the MSB and Inl
being the LSB

Count = sum of the number of active inputs

Boolean Constant — a predefined Boolean value.
Out = a Boolean value that is internally configurable

Float Constant — a predefined float value.
Out = a float value that is internally configurable

Integer Constant — a predefined integer value.
Out = an integer value that is internally configurable
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F2B

types::F2B

In 0.00
Outl false
Qut2 false
Qut3 false
Out4 false
Quts false
Outé false
Out? false
Outs false
Qute false
Outlio false
Outiil false
Outl2 false
Outl3 false
Outig false
Outls false
Outlse false
Ovrf false
F2I

types:.:F21

In 0.00
Out 0
I2F

types::I2F

In 0
Out 0.00
L2F

types::L2F i

In 1
Out 1.00
WriteBo @
types: :WriteBool

In null
Out null
WriteFl &
types: :WriteFloal

In nan
Out nan
WritelIn D
types:  Writelnt

In min
Out min

Float to binary decoder — float to 16-bit binary conversion.
Outl to Outlé = the 16-bit decoded value of In — with Outl6
representing the MSB and Outl representing the LSB

Ovrf = true when In > 65535

Although the input requires a float, fractional amounts are ignored during
the conversion.

Float to integer — float to integer conversion.
Out = In except that the output will be a whole number
The fractional amount of the float input will be truncated at the output.

Integer to Float — integer to float conversion.
Out = In except that the output will become a float

Long to Float — 64-bit signed integer to float conversion.
Out = In except that the output will become a float from a 64-bit signed
integer

Write Boolean — setting a writable Boolean value.

Out=1n

Unlike ConstBo, this component has an input. Could be helpful when
transferring a variable between two wire sheets.

Write Float — setting a writable float value.

Out=1n

Unlike ConstFl, this component has an input. Could be helpful when
transferring a variable between two wire sheets.

Write Integer — setting an integer value.

Out=1n

Unlike Constlin, this component has an input. Could be helpful when
transferring a variable between two wire sheets.
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BASremote Service Kit (CControls_BASR8M_Services)

The BASremote service kit allows Sedona application to tie into real world inputs and outputs after
object instance configuration. For the BASremote master, object instance assignments must match
the I/O channel assignment. For configuring expansion module and virtual points, consult the
BASremote User Manual for details. For the online status to revert to true, the point must be properly
configured, must be actively scanned by the hardware and not be in a forced state.

InpBool O] Input Boolean — BASremote binary input.
gﬁ?mmls B e e sEe  Out=value of the real world binary input
Online false

)
‘InpFloa 0 Input Float — BASremote analog input or value.
gg?ntrols S s oo Out = value of the real world analog input
Online false
OutBool OT Output Boolean — BASremote binary output.
;:nc°”tr°'s SRR S 2ice N = Boolean variable to be written to a real world output
Online Hsej
8&‘5{{?35 SASREN Servia T (j\' Output Float — BASremote analog output.
in i 0.00 In= Float variable to be written to a real world output
Online false%
OutFlo1 o Output Float Conditional — BASremote conditional
ICi‘Controls BASR8M Services::OutFloatCond - analo g output.
e 290 In = Float variable to be written to a real world output.
Online false  Out = Float value currently written to real world output.

Enable = Boolean which indicates whether a write should
occur. True will allow the write to occur and False will inhibit
any writes.

Sedona will, normally, write the outputs from its logic every cycle. This can be an issue for some
Modbus registers controlled by the BASremote. The writes to these registers can be controlled via the
enable signal. If enable is false the Modbus register associated with this component will not be
written.
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SendE O] Send Email — BASfremote.emall.aIert.
CControls BASREM Services::SendEmail In = Float value to be included in email.
Email Number 5!  Enable = Boolean used to indicate when to send an
In LI —
Enzble false|

)

Email Number = which email to send (it must
match the web configuration).

The BASremote can send an email using this component when the Enable signal is true. The email
must be configured in the configuration webpage of the BASremote. When the email is sent, the text of
the email will contain the current input float value. One Email will be sent on the false-to-true
transition of the Enable signal.

BASremote Platform Kit (CControls_BASR8M_Platform)

I . The BASremote platform kit has one
(?c:fntrﬂls BASRBM Platform::BASremotePlatformService = component that advises the

Mem Available 135208 programmer how much usable

/ memory is available for application

programming. With a Linux platform,

memory is seldom an issue.

The platform kit is found in the service
folder.
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BAScontrol20/22 1/0O Kit

(CControls_BASC20_10) (CControls_BASC22 10)

The BAScontrol20 10 kit provides several components necessary to interface Sedona logic to real

world inputs and outputs on the BAScontrol20. In addition to 20 real I/O points, the BAScontrol20
accommodates 24 virtual points that can be treated as either inputs or outputs. Universal inputs and
virtual points require configuration via a web browser. Other components are included in this kit that

are BAScontrol20 hardware dependent.

AOl1l - AO4  Analog Output analog voltage output points
Bl1-Bl4 Binary Input binary input points
BO1-BO6 Binary Output binary output points (B01-B04 with the CControls_BASC20_l0O)
ull-uUl4 Universal Input binary, analog voltage, thermistor, resistance or accumulator
uUl5 - UI8 Universal Input binary, analog voltage, thermistor or resistance
UC1-UC4 Retentive Counters up/down retentive universal counters
VT01 -VT24 Virtual Points share data with BACnet/IP clients - first eight components are
retentive
ScanTim Scan Timer monitors the time to execute Sedona logic
= AO1 - AO4 Analog Output — analog voltage output point.

CControls BASC20 I0:AO1 O

Inp F = float value from 0—-10 of respective point which

IIEnpl:l:le EIIDO translates to 0—10VDC output if Enable is true. If Enable is false,
na — then output is controlled by a BACnet client.

BTl Bl1 — Bl4 Binary Input — binary input point.

CControls BASC20 I0::BI1 & | Out B is true if input point is asserted to common; otherwise Out B is

Out B fal_se‘ false

ROl BO1 - BO6 Binary Output — binary output point. (BO1-BO4 on
CControls BASC20 10::BO1 & BASC20)

L= - Inp B = Boolean value of respective point which will translate to
Enable false

either a contact closure or triac output (on triac models).

If Inp B and Enable are true, the contact closure is made or the
triac is turned on. If Enable is false, then output is controlled by a
BACnet client.
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(117

CControls BASC22 10::Ul4
Chn Type

Out F

Out B

Outl

Reset

Ull — UI8 Universal Input — binary, analog voltage,
thermistor, resistance or accumulator point (Ul1-Ul4
can be accumulators).

IFl-Ifigli ©

Out F = float value of respective point if configured for analog input, thermistor, resistance or pulse
accumulator.

If point is configured as a thermistor, or resistance, and an out-of-range condition is detected, Out F =
the configured Out of Bounds value and Out B = true (thermistor or resistance fault)

Out B = Boolean value if configured for binary input.

Out B is true if input point is asserted to common; otherwise Out B is false.
If in Pulse mode and Reset =true, then Out F = 0.

Out | = the integer representation of the float value.
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VTO1l - VT24 Virtual Points — wire sheet read or wire sheet write

Virtual points are used to share wire sheet data with a BACnet/IP client. A BACnet/IP client can “read”
wire sheet data such as a calculated value or it can “write” to the wire sheet with a set-point or
command. Virtual points are first configured from a web page to be a BACnet binary value (BV) or
BACnet analog value (AV). The BACnet description field and units of measure can be set as well as
the BACnet name which must be unique within the device. Next go to Workbench to change the wire
sheet Read or Write directions. The title of the virtual point on the web page will change to Wire Sheet
Write or Wire Sheet Read accordingly. The four possibilities are shown on the left labelled as VT01
through VTO4.

VTOI < \ . . . . . .

OCobk $0::VFoL @) YT01 is configured a§ analog variable, wire sheet write, which results
Chn Type Fostinput  In the component being a Floatinput.

Resst false

Float V 0.00

Binary V false

V102 O VTO02 is configured as analog variable, wire sheet read, which results
CControls BASC20 10::VT02 . .

Chn Type Fostoulpt " the component being a FloatOutput.

Resat falze

Float V 0.00

Binary V false/

VTO03 is configured as binary variable, wire sheet write, which results

VTo3 () inthe component being a Binarylnput.

CControls BASC20 10::VT03

Chn Type BinaryInput

Reset falsel

:::-:v %‘ VTO04 is configured as binary variable, wire sheet read, which results in
~ the component being a BinaryOutput.

If configured as a Floatinput, then Float V represents the value written
vTo4 ® by the BACnet/IP client which can be used by other wire sheet
CControls BASC20 10::VTD4 components
Ghn Type BinaryOutput P
Reset false .

Float V 0.00 If configured as a FloatOutput, then Float V represents a value from a

Binary V fase wire sheet component that can be read by the BACnet/IP client

If configured as a Binarylnput, then Binary V represents the value
written by the BACnet/IP client which can be used by other wire sheet
components

If configured as a BinaryOut, then Binary V represents a value from a
wire sheet component that can be read by the BACnet/IP client
Asserting Reset will clear the component. It is usually kept in the False
state.
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ScanTim 0 ’

CControls BASC20 10::ScanTim

Time Ms £

Minimum Ms 71

Maximum Ms 7

Average Ms P!
(uc1 @
CControls BASC20 10::UC1
|Count 179
\Count F 179.00/
Ovf false|
|Clk true
|Enable true/
Rst falss
'C Dwn false

Hold At Limd

ScanTimer — monitors the execution time of Sedona logic. The scan
timer monitors the current, minimum, maximum and average time it
takes to execute a single scan of Sedona logic. All outputs are
integers. The average time is based upon the last ten samples. The
result of which becomes the first value in the next ten samples. The
component can be reset by right-clicking the component and invoking
an Action.

UC1 - UC4 — retentive up/down universal counters.

Counts on the false to true transition of CIk if Enable is true. If C Dwn is
true, counting is down until zero is reached. If C Dwn is false, counting
is up to the limit of the counter (2147483647) before it rolls over to zero.
If Hold At Limit is set to true, the counter will stop counting at the value
set in the Limit slot on the property page. The Ovf flag is set true when
the value of status equals or exceeds the limit value. The output count
value can be displayed as an integer (Count) or a float (Count F). Rst
set to true clears the counter and prevents further counting.
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BAScontrol20/22 Platform Kit

(CControls_BASC20_Platform) (CControls_BASC22_ Platform)
olat The BAScontrol20/22 platform kit has only
CControls BASC20 Platform::BASC20PlatformService = | one component that advises the programmer
Mem Available 9352’ how much usable memory is available for
A application programming. Itis recommended
that the usable memory not fall below 8,192
plat -~ bytes. It can be found in the services folder
CControls BASC22 Platform::BAS22PlatformService ; | and can be copied onto the wire sheet. The
Mem Available 9352J output type of this component is a Long.
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BAScontrol20 Web Kit (CControls_BASC20 Web)

WCO01 - WC48 Web Components — share data with BAScontrol20 web pages.

Web components provide a convenient method of sharing data between web pages and the wire
sheet without the need of the Workbench tool. In this kit there are 48 web components that must be
first configured via web pages. Web components can be configured to read wire sheet data or can
write wire sheet data. The four possibilities are shown on the left labeled as WCO01 through WCO04.

wCo1
CControls BASC20 Web::WC01
We Type
Fit val
Int Val
Bin Val

O WCOL1 is configured as an input which results in the component
being an Input.

WCO02 is configured as an output float which results in the
component being a FloatOutput.

'WCo2 O
CControls BASC20 Web::WC02

We Type

Fit val

Int Val

Bin Val

WCO3 is configured as output integer which results in the

o "'*"'3 * O ]
OControks BASC20 Web:Won3 component being an IntegerOutput.

Wc Type
Fit Val
Int Val
Bin Val

.

‘wco4 O WCO04 is configured as an output binary which results in the

CControls_BASC20_Web::WC04 . .
Wc Type component being a BinaryOutput.

Fit Val
Int Val
Bin Val

If configured as an Input then Flt Val, Int Val, and BinVal represents
the value written by a web page which can be used by other wire
sheet components

If configured as a FloatOutput, then Flt Val represents a value from a wire sheet component that
can be read by a web page

If configured as an IntegerOutput, then Int Val represents a value from a wire sheet component that
can be read by a web page

If configured as a BinaryOutput, then Bin Val represents a value from a wire sheet component that
can be read by a web page.
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Contemporary Controls Function Kit (CControls_Function)

These components apply to any Sedona Virtual Machine (SVM).

Two-input Boolean product — two-input AND/NAND gate.
Out=1In1-In2
Out Not = Out

Four-input Boolean product — four-input AND/NAND gate.
Out=1In1+1In2+«In3+ In4
Out Not = Out

Six-input Boolean product — six-input AND/NAND gate.
Out=1In1+In2+In3+In4+In5- In6

?iiiiggg
i

Out Not = Out
Out
Out Not
\
‘Cand8
CControls_Function: :Cand$
,,":? Eight-input Boolean product — eight-input AND/NAND gate.
”u:; Out=1In1+In2+In3+In4+In5¢+In6+In7+In8
InpS _
Tnpé Out Not = Out
Inp?
Inp8
Out
Out Not
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Two-input Boolean sum — two-input OR/NOR gate

Out=1Inl1]In2
Out Not = Out

Four-input Boolean sum — four-input OR/NOR gate
Out=1In1]|In2|In3|In4
Out Not = Out

Six-input Boolean sum - six-input OR/NOR gate
Out=1In1|In2[In3]|Ind]|In5]|In6
Out Not = Out

Eight-input Boolean sum - eight-input OR/NOR gate
Out=In1|In2|In3|In4[In5|In6|In7|In8
Out Not = Out
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Cmt
CControls_Funclion: :Cmt

0 Comment
A comment field from
Comment  The Comment component allows up to 84 characters to 1-64 characters used for

documentation purposes.

“D” Flip-Flop — D-style Edge-triggered Single-bit Storage

If Preset = True and Reset = False then Out = True
If Reset = True then Out = False regardless of all other inputs
On the rising edge of Clk with Preset = False and Reset = False;
If D = false then Out = false
If D= true then Out = true
Out Not = Out

°F to °C — Fahrenheit to Celsius Temperature
Conversion
Out=9/5+*In+ 32

°C to °F — Celsius to Fahrenheit Temperature
Conversion
Out =5/9 * (In — 32)

High — Low Preset — defined logical true and false states
Out = true
Out Not = false

Psychrometric Calculator — English Units

Inputs are Dry-bulb temperature (°F) and Relative Humidity (%) Outputs are
Dew Point (°F), Enthalpy (Btu/lb), Saturation Pressure (psi), Vapor Pressure

(psi) and Wet-bulb temperature (°F) Input temperature range 32-120°F; Input
relative humidity range 10-100%

Psychrometric Calculator — Sl Units

Inputs are Dry-bulb temperature (°C) and Relative Humidity (%) Outputs are
Dew Point (°C), Enthalpy (kJ/kg), Saturation

Pressure (kPa), Vapor Pressure (kPa) and Wet-bulb temperature (°C)

Input temperature range 0-48.8 °C; Input relative humidity range 10

100%
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A simplified psychrometric chart greatly removes
the detail of a professional chart. On the X-axis
is the dry-bulb temperature with a typical range
from 32°F to 120°F. This is the same

Temperature Line
Relative temperature you measure with a thermometer or
Humidity wall-mounted thermostat. Lines of constant dry-
Enthalpy /

Simplified Psychrometric Chart

Wet-Bulb Saturation

bulb temperature are for all practical purposes
vertical. On the Y-axis is the humidity ratio
T (Ibw/lba) in Ibs-water vapor to Ibs-air ranging

Dew Point
Temperature h

from zero to over 0.028. Lines of constant

\ Humidity humidity ratio are horizontal. The left curved

. [Ratio heavy line is called the saturation line indicating

100% saturation of water vapor or 100% relative
Dry-Bulb —# humidity. Curves of lesser relative humidity
Temperature would exist to the right of the saturation line.

Along the saturation line you can determine both dew point temperature and wet-bulb temperature

although their lines of constant temperature are different. For dew point, the lines are horizontal while

the lines of constant wet-bulb are diagonal and almost parallel with lines of constant enthalpy.

Looking at the PsychrE component and the simplified chart we can study one example. Notice in the
component that the two inputs are 70°F dry-bulb and 50% relative humidity. With these two values a
single point on the psychrometic chart can be located. If you follow the horizontal line to the left you
can determine the dew point temperature and to the right the humidity ratio. If you follow the diagonal
line to the upper-left you can learn the wet-bulb and enthalpy values. We still have not determined the
saturation pressure or the vapor pressure but these values can be derived with help from the humidity
ratio. The PsychrE can make the calculations in the English system and the PsychrS can make the
calculations in the Sl system. Although simple conversions can be made between the two systems or
to reflect the output values in different units of measure, be careful when working with enthalpy. With
the English system, the change in enthalpy is referenced to a 0°F while in the Sl system the reference
is 0°C so a straight forward conversion between the two systems is not possible. Also note the limited
range of the two psychrometric components. Both components are limited to an equivalent input
range of 0-120°F dry-bulb and 10-100% relative humidity.

Set/Clear Latch — single-bit level-triggered single-bit data

Latch @)

ontrols Function::SClatch

i & Storage

:" :: The following logic applies to the state of Set or Clear:
it Not Y |f Set is true and Clear is false, then Out = true

If Clear is true, then Out = false regardless of the state of Set
Out Not = Out
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Component-Kit Association

Component Sedona Palette Folder

Add2 math

Add4 math

ADemux2 logic

And2 logic

And4 logic

AQ1-A04 CControls_BASC20_|0O, CControls_BASC22_10
ASW logic

ASW4 logic

Avg10 math

AvgN math

B2F types

B2P logic

BI1-Bl4 CControls_BASC20_|O, CControls_BASC22_|0

BO1-B0O6 (BO1-BO4 on BASC20) CControls_BASC20_|0, CControls_BASC22_10

BASC20PlatformService CControls_BASC20_Platform
BASC22PlatformService CControls_BASC22_Platform
BASremotePlatformService CControls_ BASR8M_Platform
BSW logic

Cand2 CControls_Function

Cand4 CControls_Function

Candé CControls_Function

Cands CControls_Function

Cmpr func

Cmt CControls_Function
ConstBool types

ConstFloa types

Cor2 CControls_Function

Cor8 CControls_Function

Count func

CtoF CControls_Function

DailyScheduleBool
DailyScheduleFloat

basicSchedule
basicSchedule

DateTimeService datetime

Demux|2B4 logic

Dff CControls_Function

Div2 math

DIyOff timing

DlyOn timing

F2B types

F2l types

FloatOffset math

Freq func

FtoC CControls_Function

HLpre CControls_Function
Hysteresis func

12F types

InpBool CControls_ BASR8M_Services
InpFloat CControls_ BASR8M_Services
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Component-Kit Association

Component Sedona Palette Folder

ISW logic

IRamp func

L2F types

Limiter func

Linearize func

LP func

LSeq hvac

Max math

Min math

MinMax math

Mul2 math

Mul4 math

Neg math

Not logic

OneShot timing

Or2 logic

Or4 logic

QOutBool CControls_ BASR8M_Services

OutFloat CControls_BASR8M_Services

QutFloatCond CControls_ BASR8M_Services

PrioritizedBool pricomp

PrioritizedFloat pricomp

PrioritizedInt pricomp

PsychrE CControls_Function

PsychrS CControls_Function

Ramp func

ReheatSeq hvac

Reset hvac

Round math

ScanTim CControls_BASC20_|0, CControls_BASC22_10
SCLatch CControls_Function

SendEmail CControls_ BASR8M_Services

SRLatch func

Sub2 math

Sub4 math

TickTock func

TimeAvg math

Timer timing

Tstat hvac

uc1-uc4 CControls_BASC20_10, CControls_BASC22_10
ul1-uis CControls_BASC20_l0O, CControls_BASC22_|O
UpDn func

VTO0-VT24 CControls_BASC20_l0O, CControls_BASC22_|O
WC01-WC48 CControls_BASC20_Web, CControls_BASC22_Web
WriteBool types

WriteFloat types

Writelnt types

Xor logic
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D.1 Using Sedona 1.2 Components from Tridium’s Kits

Introduction

The following assists in the understanding of the Sedona components provided in Tridium’s Sedona-
1.2.28 release. Some of the Sedona components were changed or added since the previous release.
New with the 1.2 release is that the Sedona components, previously concentrated in one Control kit,
are now organized in smaller kits under a functional name. Components discussed in this document
can be found in the following kits:

e basicSchedule

e datetimeSTD

e func

e hvac

e logic

e math

e pricomp
e timing

e types

The intent of this document is to explain the potential use of those components supplied by Tridium in
their Sedona 1.2 release. All are included in Contemporary Controls’ BASremote and BAScontrol
product families. They have not been maodified for use in these products. Contemporary Controls has
product specific Sedona kits that address the uniqueness of the 10 structure in the BASremote and
BAScontrol products. These kits are not mentioned in this document. It is Contemporary Controls’
policy to provide all Sedona kits to the Sedona Framework community without charge or license. This
includes kits obtained from Tridium, kits with modified Tridium components, kits developed solely by
Contemporary Controls to improve the control options available to systems integrators, and kits
specific to Contemporary Controls’ hardware.
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Variable Types
Although there are several variable types used by Sedona, three are the most interesting — Boolean,
Float and Integer. You can define constants for each type and use converting components to change

the data representation to a different type.

'ConstBo
1:ConstSool
Out

-

=

Constin
MHWG%

\

Notice the format of the
component output:

Boolean has true/false
Floats have a decimal point

Integers have no decimal
point

These are constant components that
can be preset. However, they must
be saved or the settings will be lost.

Configuring Constants

CoastBo
o oy WD
Out Views »
Actions » Set True
EEEEEEr Set False
:ConstFioat %5 Set Null
| types: :ConstFioat
O O Copy
[ Paste
[f; Paste Specal
m [™ Duplicate You can set the value of the
| types: :Constint it 5
Out | @) Delete constant by right-clicking on
the component and then
Lok Pk selecting Actions. For the
ConstBo component your
choices are True, False or Null,
= Null is seldom used.
81 Reorder
» EXport
-$3 Pin Slots
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Using Write Components

In a similar manner there are write
components for each variable type.
Unlike the constant components,
these write components have an
— input pin. The value of the input
will be saved if the application
program is saved. Other than the
input pin difference, the constant
components and the write
components function the same.

Converting Between Component Types

Float-to-Integer and Integer-to-Float components
exist. Notice that when we converted from a float

to an integer that the Float-to-Integer component
truncated the original value during the
conversion.

Although it appears that an Integer-to-Float

conversion created a much higher accuracy of the
otiginal value, this Is not the case. The ability to
convert variable types is necessary because not all

Sedona components exist for each variable type

You can also convert a float to a binary using the
Float-to-Binary component. However, notice that
the resuiting 0000 0000 0000 0111 binary
representation is actually a decimal 7 and that
again the original float value was truncated.

There is no Integer-to-Binary component but this
could be accommodated by using an Integer-to-
Float ahead of the F28 component.
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Float-to-Boolean and Boolean-to-Float Conversion

In this example we will begin with a
float with a value of 48136.70 and
convert it to a binary using a Float-to-
Binary component and then
immediately convert it back into a float
using a Binary-to-Float component.
Notice the exact recovered float value
except for the truncation,

We increased the float value to 75000
but this time we have different
answers. Because we are only doing a
16-bit conversion, we can only count
up to 65535. Notice that the Ovrf pin
is true meaning there was a counter
overflow. The Ovrf pin means that a
value of 65536 or higher was detected.
The remaining counter value called
the residue represents a Modulo-
65536 result of 9464, If you subtract
65536 from 75000 you would get 9464,
It is important to monitor the Ovrf flag
when doing float to binary conversion,
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Negating a Boolean Variable — Inverting Your Logic

There are two Boolean variables A
and B which are set to be false. Both
feed a Not component that is usually
called an inverter because it changes
the initial variable to the opposite
state which is true. Going into
another inverter changes the state
back to the original states of A and B.

A Boolean can have either of two states - true or false. A
true can be referred to as a logic 1 and a false as a logic 0.

Variable A is now set to be
true. Notice the output of the
first inverter changes the
value of A to a false while the
second inverter restores the
state of A back to true.
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Boolean Product — “ANDing” Boolean Variables

2)

2'

The AND component is frequently called an
AND gate. If Ais false and B is false then
the output is false.

Foran AND gate, if Aistrue and B is
false then the output is false.

o ::ConstBool @ o :ConstBool ®
Out And2
pcisAnd2
N s
Inl
B
[ &
1ConstBool ® e ::ConstBool
Out
For an AND gate, if A is false and B For an AND gate, if Ais true and B
is true then the output is false. is true then the output is true.
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Boolean Sum — “Oring” Boolean Variables

A A
types: :ConstBool . :ConstBool ®
Out Out

types::Constiool _® types: ConstBonl @

Out Ot :

The OR component is frequently called an OR For an OR gate, if A is true and B
gate. If Ais false and B is false then the output is false then the output is true.
is false.

" ::ConstBool ®
Ot .
8
s ::ConstBool ‘ :ConstBool .
7 S—— o
for b gat:, ifAls failse and Foran OR gate, if Ais true and B is
is true then the output is true. true then the output is true.
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Exclusive OR — A OR B but Not Both

An Exclusive OR is very similar to an
OR except for the condition when
both inputs are true. In this case the
output is false. An XOR solves the
problem of A or B but not both.

Cascading Logic Blocks and Unused Inputs

E,

Out Oor2
1:0r2 @
Out
inl
In2
8
: :ConstBool ®
Out
Four-input OR gates operate the
same allowing more variables to be
added to the logic. With OR gates,
unused inputs can be left
e unconnected because unused inputs
e :Constiool @ default to false.

Notice that two-input OR gates can
be used with three variables by
cascading 2-input OR gates.
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Cascading Logic Blocks and Unused Inputs (continued)

A
types: :ConstBool . And1 @
Out And2 1:And2
logic::And2 Out
Out Inl
inl in2
{In2

A four-input AND gate exists but

logic:: And4 this time unused inputs must be
‘l:;' accommodated by creating a Logicl
n2

In3

14

constant that is tied to all unused
AND gate inputs otherwise the AND
gate outputs would be permanently
Out ' disabled.

Cascading AND gatesisalsoa
Logicl possibility when using more than
g“""w , bt two variables.

jﬁ.’

Here is another way of handling
an unused input when three
variables are connected to a
four-input AND gate. Attach the
unused input to one of the
variables. It does not matter
which one is used.

gn
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Boolean, Float or Integer Selection

8)
@

g.

§ il

4

A two-input binary selector switch is
used to enable one variable over
another. If the S1 pin is true, then
the value at In2 is passed to the
output of the switch. If S1is false,
then In1is passed to the output.

4

if

i
5.

w

I}

|

?.

2=§ :
|

i%f

Similar in operation to the binary switch
(BSW) is the analog switch (ASW). Instead of
Boolean variables, the inputs are floats but
the selector (S1) is a Boolean variable. With
$1 set to true, the ASW output selects input
12 otherwise 11 is selected. Therefore the
ASW selects one of two input float options.

The four-input analog switch (ASWA4) is a bit
different. Granted there are four float inputs
instead of two with the ASW, there are other
differences. Notice that the selector pin
(Sel) is actually an integer and not a Boolean
thereby allowing the selection of up to four
float inputs. Also notice that the selection
process begins at a particular integer value
(Starts At). In this example the Starts At pin
has a value of 0 meaning thatinput 1 (In1) is
selected if the selection pin value (Sel) is 0.
Since Sel is 2, the third input (In3) is selected.
Normally the Start At pin is not viewable but
if you drag a link between a component to
the white area below the bottom slot of
ASWA4 and un-click, a selection box appears.
After selecting Start As as the destination pin
it will appear with the link connected.
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Boolean, Float or Integer Selection (continued)

2. Link X
Istart [Source] ASW4 [Target]
O Meta ©) Meta
o Out ut
PETTIN

Link Istart.out -> ASW4.startsAt

|_ox || cancel |

e

This is the dialog screen you will see when you need to
add a link to a pin that is hidden. Select the source and
destination pins and click OK and the link will appear.

The integer switch (ISW) is
very much like the BSW and
the ASW. The selectorisa
Boolean but the inputs are
integers. The output remains
an integer. The logicis the
same. If the selector (S1) is
true, then the output follows
In2 otherwise I1.
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De-Multiplexing

The de-multiplexer (Demuxi2)
operates on integer values and
provides a linear selection of the
outputs based upon the value of
the input. If the input is 0, the first
output (Outl) is set to true. If the
input is 2, the third output (Out3) is
set to true.

The analog de-multiplexer has only
one input (In) and one selector (51)
but two outputs. When the selector
is false, Outl reflects the input.
When the selector is true, Out 1 will
reflect the input just before the
selector changed state and Out2 will
reflect the instantaneous value of
the input. This component can be
treated as a sample-and-hold
detector.

Float Addition

2

The addition (Add) components
are straight forward. You can
cascade two-input Add
components or you can use a
four-input Add component.
Inputs and outputs are all floats.
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Float Subtraction

types: :ConstFloat ‘
2 8!
Out =

The subtract (Sub) components
are also easy to work with but
notice that cascading
components does not yield the
same results. The first input (In1)
is the minuend and all other
inputs (In2, In3, Ing) are
subtrahends leading to output
which represents the difference.

Float Multiplication

In a similar fashion to addition,
float variables can be multiplied
either by cascading multiply
(Mul) components or by using a
single larger multiplier
component. All inputs and
outputs are floats.
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Float Division

Division is also straight forward.
Input 1 (In1) is the dividend, input
2 (In2) is the divisor and the
output (Out) is the quotient.
Dividing by zero will result in the
pin Div0 being set to true.

The Max component output (Out)
reflects the maximum value of the
two input floats (In1, In2) while the
Min component reflects the
minimum value of the two inputs.

To demonstrate this operation, an IRamp was
configured to generate a triangle wave with a
minimum value of 4 and a maximum of 8. The
MinMax component captured the limits. Notice
the need of an Integer-to-Float converter.

The MinMax component is a bit
more complex. There is only one

in the true state, the two outputs

simply reflect the input state. If R

is false, the Min Out captures the
lowest value of the input while

Max Out captures the maximum of
the input. When connecting up the

component for the first time you
should reset the component.
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Rounding Off Floats

Using the Round component you can round-
off the value of a float to the closest integer
value but the output will remain a float.

Using the Neg component you can append a
minus sign to a float with the output
remaining a float.

The FloatOf component appends an offset
value to the output. Itis not necessary to
use a constant component for establishing
the offset amount. The offset amount can
be configured within the FloatOf
component.

Averaging Successive Readings

The Avg10 component averages the last ten input values and sends the result
to the output. To demonstrate this, an IRamp is configured to create a triangle
wave with a minimum value of 0 and a maximum value of 10. Increments are
set to 1. When the IRamp reaches 10, the Avg10 component would have
averaged 10, 9,8, 7,6, 5, 4, 3, 2, 1 for a value of 5.5 which appears in the output.

In this example three averaging
components are compared. The
Avgl0 averages over 10 samples

but the data must change to
trigger a new sample. The AvgN
component can be configured for
the the number of samples but it

samples every scan and not on just
achange in value. The TimeAvg
averages over a fixed period of
time which is configurable. The
output does not change until all
samples are obtained.
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On-Delays and Off-Delays

The DlyOn component is an on-delay
timer which begins timing on the false
to true transition of the input. Once the
time (as shown in the Hold slot) goes to
0 the output will become true. The
delay time is configurable. In this
example the delay timer is still timing
after the input went true 4.8 seconds
ago.

The DIyOff component operates the
same except it is triggered by a true to
false transition of the input.

The input to the two timers made a
true to false transition 6 seconds ago.
The DlyOn component had
immediately transitioned from true
to false with the input but the DIyOff
timer is still timing. In another 4
seconds its output will become false.

Using the Timer

The Timer component will count
down from a predetermined
amount when the Run input is true.
A constant integer component was
used to set the time although the
Timer component can be internally
configured. The output will remain
true during timing and transition
false upon completion or if the Run
input goes false. To begin a new
timing period, the Run input must
be cycled.
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Using One-Shots — Mono-Stable Multivibrators

The OneShot provides a single pulse of
determined value upon the false to true
transition of the input signal. The output
immediately goes true on its input’s
false to true transition and then returns
to false when timing is complete. The
Pulse Width can be configured or
externally programmed as shown. Are-
triggerable one-shot will renew timing if
the input transitions from true to false to
true during the timing period. A non-
retriggerable will not. Notice that the
Pulse Width is a float.

The Boolean-to-Pulse (B2P) converter is
actually a very simple single-shot in that
it outputs a true for only one scan time
when its input goes from false to true.
There are no time settings. Itis used
when a pulse is required after detection
of an event instead of a logic level.

TickToc
func:: TickTock

Creating Ramps — A-Stable Multivibrators

The IRamp provides a triangular output
ranging from Min to Max with increments
of Delta. These parameters can be
configured or programmed as shown. The
time increment must be configured having
the units of seconds. Notice that all the
configurable settings are integers as is the
output.

The Ramp is similar to the IRamp but the Ramp
has mostly float settings and a float output.
The output of the Ramp can be configured or
programmed for either a sawtooth or triangle
wave. Increasing the period slows down the
speed of the ramp within the limits of Min and
Max. Notice that although the Period is a float,
the input to Period will be rounded to the
nearest integer.
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Comparing Two Floats

£3]

PR
{

lET

The comparator component (Cmpr)
compares the the X input to that of
the Y input. If Xis less than Y, then
the Xly output is true. If Xequals Y
then Xey is true. If X is greater than Y
then Xgy is true. Both inputs are floats
and the outputs are Booleans. In this
example the output of the Ramp is
compared to that of a constant. Using
the default values of the Ramp, the
input X varies as a triangle between 0
and 100 every 10 seconds. You can
watch how the comparator outputs
change over this range.

A Simple Clock — the TickToc

func::
TickT “F
‘ ﬁ.u'\:::‘lq:k‘l’ock P
|Out !

The TickToc component provides a
convenient clock from 1 to 10 pulses per
second. However, because of the
controller scan time and other processing
overhead it is recommended to use its
default value of one second. More
accurate timing is available from a real-
time clock.

The Freq component can provide output
values in pulses-per-second (Pps) or
pulses-per-minute (Ppm). Because of the
low-speed nature of these two
components, the Ppm calculation will
probably be the most useful.
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Introducing Counters

There are two counters. Count is an up/down
counter with an integer output. It must be
enabled to count. It can be reset to zero or
preset to a postive value as long as the Enable
pin is true. The direction pin (Dir) can be
connected for programmable up/down
counting.

UpDn is an up/down counter with a
programmable direction input (C Dwn) which
can also be configured. Although counters
are inherently integer devices, the output of
this component is a float. In this example a
limit of 100 has been programmed. Once the
limit is hit the overflow bit (Ovr) will be set.
If Hold At Limit is true, the counter will not go
pass 100, If itis false, the counter will
continue to count past the limit but the
overflow bit will remain set. Resetting the
counter returns the component to the start
position while clearing the counter and
overflow bit.

Operating on Real-World Signals — Hysteresis and Limiting

m The hysteresis component (Hystere) has
Out separate rising-edge and falling-edge
trip points when setting a triggeron a
ConstFl ® float variable. It is ideal for creating a
SpeiConafion digital event from a real-world analog
input. Its output is Boolean.
O":n ® The Limiter component restricts the
— range of a float variable by outputting a
float that does not exceed the

configurable low-limit (Low Lmt) or high-
limit (High Lmt). The Limiter only limits
the range of its output and does not
scale the input float.

TD100700-OMB
110



Handling Non-Linear Signals

The linearize component (Lineari) operates on a float input and creates a piece-wise
linear representation of a non-linear input (such as a thermistor) or it can create a non-
linear piece-wise representation of a linear input. There is complete flexibility in
defining the ten X,Y coordinates along the output curve. The component determines
the approximate output between the ten coordinates using linear interpolation.

Handling Non-Linear Signals (cont)

Meta Group [1] »
out
In 7.50 4
In this example we will do the reverse of what is
= commonly done. We will use a linear input and
Yo create a non-linear output that approximates the
X1 equation Y=X*X over the range of X values from 0
Y1 to 9. We need to input corresponding values of Y
2 that obey the desired equation. To make it easy
we will use integer values but this is not a
Y2 restriction. For example, the square of 4is 16 and
X3 the square of 5 is 25. We enter the X values as an
v3 independent variable and then the Y value as the
- dependent variable. We need to be careful that
the input does not exceed 9 in this example
Y4 because we do not define a corresponding value
XS for Y above 9.
i You can test the interpolation by entering a value
X6 for X in the In slot assuming no link is connected
Y6 to the linearize component. This is done here.
X7 Notice that the result is 56.50 for an input value
-— of 7.5. The correct value would have been 56.25
. which is very close.
X8
v8
9
Y9
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Simple Set-Re set Flip Flop — Bi-Stable Multivibrator

On the rare condition that both Sand R
transition from false-to-true during the
same logic scan, R will take precedence
because its state is tested last in the
logic and therefor the output will be
false.

The SRLatch appears to be straight-
forward logic block. The output would
become true if the set (S) pin is high
and would go low if the reset (R) pin
goes high. However, both the S and R
pins are positive leading-edge
sensitive, Regardless of their steady-
state condition, the output (Out) will
only change on the false-to-true
transition of either input. If this occurs
on the S pin the output goes high and
will remain high until the R pin does its
transition.

The Loop Component — Basic PID Controller

The LP or loop component is one of the
most complex components. It can provide
three modes of control P-proportional, I-
integral, and D-derivative. In this
example we will assume a temperature
loop with a setpoint (Sp) of 72 degrees
and a controlled variable (Cv) currently at
72.5 degrees which is the space
temperature which we want to control.

® VP (fnc:tp)

0O © Meta Gowp 1] »

O © Enatle

Dow

Do

0 @ox

oox [1-000000 ] (0.000000 - 4nf)
oDoex [0-000000 | #min [0.000000 - +nf]
DOx [0.000000 |5 (0.000000 - +nf]
D © Max

0O @M

0 © Bes

0O © MaxDeits  [0.000000_ | (0.000000 - 4inf]
O © orect

O@&Tme [1000  Jesfo-mad

Bias only applies to proportional-only (P)
control. When using a Pl controller,
reset-windup can be minimized by
limiting the output range.

Enable must be configured true otherwise there
is no control.

Kp is the proportional gain which defaults to 1.
Notice that the error signal is Cv-Sp or 0.5. The
error mulitiplied by the proportional gain of 1
yields an output of 0.50. If the Ki and Kd factors
are used, their contributions are also multiplied
by the proportional gain factor. Kiis the integral
gain in units of resets per minute. Itis
multiplied by the error signal. Kd is the
derivative gain in seconds and it is also
multiplied by the error signal.

Min and Max are the limits of the output signal.
They can be set to any value. Bias can offset the
output regardless of the error, Max Delta sets
the rate of change of the output within the
output limits. This will slow the output swing.

For a cooling application set Direct to true. For
heating set it for false.

The loop equation is solved each execute time
(Ex Time) in milliseconds.
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Linear Sequencer — Bar-Graph Representation of a Float

The linear sequencer (LSeq)
provides a digital representation of
an input float similar in operation
to a bar graph on audio equipment.
Itis easier to understand its

N 12F 3]
func:: bt H2F operation using an integer input.
Ot There are 16 possible Boolean
outputs plus one overflow (Ovfl)
flag. The input ramp provides a
triangle wave from 0 to 100. The
sequencer was configured fora 0
minimum input and a 100 maximum
input. The maximum number of
outputs was configured for 9
yielding a Delta of 10.
O © Meta Growp 1] »
O0@nh
0 @ nMn
O © InMax
0O © NumOuts D [1-15] Therange of the linear sequencer is
configured using In Min at the low-end
Delta
0® and In Max at the high-end. Selecting the
0Qoon [ ]0-255 pymber of outputs (Num Outs)
0 © outt [Cvue ] determines the difference (Delta)
between successive outputs turning on.
O @ out2
® In this case the range is 100 and the
0O © ous number of desired outputs is 9, Divide 100
0 © outs [Cwee ] by Num Outs + 1 and you will get a Delta of
0 @ous »
0O © ous You will notice that the input (In) is at 60
O ® ow? and D On is indicating that six outputs are
0 ® ous on. With an input between 0-9, there are
® no outputs on but once you hit a decade
0O © ou9 such as 10, 20 on up to 90, successive
0 © Out10 outputs will come on. At the maximum of
100, 9 lights will be on. If the input
0O © Outil
© exceeds the maximum intended, the
0 © ouu overflow flag will set but the number of
O @ out13 outputs will remain as specified by Num
0 © ous .
0 © ows
O © outsé
0 ©ov |§ faice |
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Reheat Sequencer — Four Staged Outputs from a Float Input

The reheat sequencer (ReheatS) provides
a linear sequence of up to four outputs
based upon the input float (In). The
threshold for the four outputs can be
configured for increasing values of the
input. As the input increases to each
threshold, the corresponding output will
go on. As the input decreases below the
threshold, the corresponding output will
remain on until the Hysteresis value is
exceeded.

0O © Meta

0O © Out1

0O © Out2

0O © Out3

0O © Out4
OO

0O @© Enable
0OO©DOn

0O © Hysteresis
0O © Threshold1
0O © Threshold2
0O © Threshold3
0O © Threshold4

I@ ReheatS (hvac::ReheatSeq)

Group [1] »

| [0-255)

\RIFICIE| @
Kl

Enable must to true otherwise the outputs
to be false.

There are four possible threshold settings
corresponding to four outputs. As the
input signal increases to each threshold its
corresponding output goes on and stays on
until the input drops below the threshold
plus the value of the hysteresis.

The input signal is decreasing but it has not
exceeded the amount of the threshold so
output 3 (Out3) remains set. Once the
signal is below 2.75, output 3 will go off.
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Reset — Scaling a Float Input between Two Limits

The reset component (Reset) will

Ramp ™ mm scale the output linearly between
ﬁ‘.’:‘“” f,’:‘ two limits. The input range must be
| configured by setting In Min and In
Max. The corresponding output for
those two points must be
configured as Out Min and Out Max.
If the input signal exceeds the
defined input range, the output will
be clamped to one of the two
output limits.
[@) Reset (hvac::Reset)
O © Meta Group [1] »
O O out In this example we are converting degrees Celsius to
0DOIn degrees Fahrenheit within the 0-100 degree Celsius
range. Therefore we set Out Min and Out Max to the
e (orrgesponding Fahrenheit values. All Celsius input values
0 @ Wi between these two limits will be interpolated thereby
0O © OutMn providing the correct Fahrenheit values.
0 © outsx

Tstat — Basic On/Off Temperature Controller

The Tstat is an on/off temperature
controller for either heating or cooling.
For heating configure the Is Heating bit
to true. The deadband can be set by
the Diff value. If the controlled variable
(Cv) deviates from the setpoint (Sp) by
half the Diff value, the output (Out) will
become true and stay set until Cv
deviates from the setpoint by a like
amount in the other direction. In this
way Diff also provides hysteresis. The
Raise and Lower outputs are a function
of the Is Heating setting. If Is Heating is
true, Out=Lower, otherwise Out= Raise.
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Real-Time Clock and Scheduling

The DateTim component provides real-time
information. There is no need to place it on the
wiresheet. However, if you need specific
information from the component for driving
logic, you can connect to the various integer
outputs such as Hour, Minute and Second.

There are two schedule components which have
different output types. One is for Boolean and
the other for float. There is no need to connect
the DateTim component to either of the
schedulers. Each scheduler can handle two
events over the 24 hour period by configuring

DailyS1
F&bas':sd\edule:: o the time and duration of each event. The output
Ot of each schedule will change with each event. If

more events or more outputs are needed,
multiple schedulers can be placed on the
wiresheet.

© DailyS1 (basicSchedule::DailyScheduleFloat)
0 © Meta Group [1] » Configuration of the two scheduler

components is similar. For the float
0@ St E version, Vall and Val2 need to be

O @ouw:  [00000h 00mlf [oms-1day] gpecified along with the start times

0O ©startz  [12:00 BMF (Start1 and Start2) and the durations
O ©0uw2  [00000n 00m|f [Oms- 1day] (Durland Dur2). The output (Out)
O © vali will assert either Vall or Val2 during
the scheduled times. If neither are
0O © val2
® programmed, the Def Val should be
O @ Defva configured.

0 @ out
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Priority Arrays

Priority array (Priorit) components exist
for Boolean, float and integer variables.
Up to 16 levels of priority from In1 to
In16 can be assigned. In1 has the
highest priority and In16 the lowest.
With few exceptions, all can be pinned
out. If a priority level is not assigned it
is marked as a Null and therefor
ignored. If a Null is inputted to the
priority array as shown in the top-most
example, the priority array will ignore it
and choose the next in line input. The
Boolean version of the priority array has
two timer settings - one for minimum
active time and minimum inactive time.
If the highest priority device changes
from false to true and then back to
false, the priority component will
maintain the event for the configured
times.

There is a Fallback setting in each array that can be specified.

:Constint o If no valid priority input exists, the Fallback value is
transferred to the output.
The Override Exp Time guards against the possibility of an
indefinite override condition.
—h

views y
pcors IR
“cm " culsx | Emergency SetInactive
[IBCOOY i Emergency Auto
D paste iy Manual Set Active
[ Paste Spedial Manual Set Inactive
nmu il At Manual Auto

|
1 When you right-click on the priority component
Link Mark and select actions you will have several choices for
K overriding the current priority selection made by
the component. The override choices vary
depending upon the type of variable supported by
the priority component. In this example, the
Priority Boolean was selected. Setting an override
. Export using a tool is only temporary. Eventually, the
component will time out and revert to normal
1 priority selection.
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E.1 BAScontrol20 Firmware Release 3.1

The BAScontrol20 is a 20-point BACnet/IP Sedona Field Controller ideal for unitary control
applications. It is considered an “open controller” in that it supports both BACnet/IP and Sedona
Framework (SOX) protocols. It complies with the BACnet B-ASC device profile having eight universal
inputs, four binary inputs, four analog outputs and four binary outputs (relay or triac). No licensing is
required to purchase or use the product. It is a freely-programmable controller executing Sedona’s
drag-and-drop methodology of assembling components onto a wire sheet to create applications. It
can be programmed using Niagara Workbench or a third-party Sedona programming tool or
configured for BACnet/IP remote /O applications using a common web browser. Release 3.1 will be
shipped with new BAScontrol20 orders with no change in product pricing.

To complement the standard Tridium-developed Sedona 1.2 components that reside in the unit,
Contemporary Controls has developed more than 100 custom Sedona components. Unigue to the
BAScontrol20 are 48 Web Components that allow wire sheet data to be read and written from a
common web browser. Besides the 20 real I/O points, 24 virtual points on the wire sheet can be read
or written by a BACnet client. A new hardware-independent CControls Function Kit provides
additional logic elements for expanded functionality along with sophisticated Psychrometric
components.

Contemporary Controls has developed a free Sedona Backup and Restore utility called BASbackup
that allows the system integrator the ability to completely backup a Sedona project including wire
sheet, web configuration, BACnet configuration, and kits without the need of the workbench tool.

The current version firmware on the BAScontrol20 is 3.0 and the new version is 3.1. With this release
are new kits that can be easily installed on Workbench and BASbackup as a single bundle. The new
kits support both 3.0 and 3.1 controllers. Some minor issues may exist for moving 3.0 programs over
to 3.1 controllers but they can easily be resolved. There are no hardware changes on the
BAScontrol20 and it is possible to re-flash existing controllers in the field by first contacting
Contemporary Controls’ technical support. What follows is a list of new features in version 3.1.

TD100700-OMB
118



1. Virtual points increased from 8 to 24 points

Virtual points are wire sheet components that function as network variables in that they can be read by
or written to from a BACnet client as a binary variable (BV) or an analog variable (AV). Since they are
wire sheet components, they should be configured as wire sheet inputs or wire sheet outputs by the
Workbench tool and not by web pages. However, BACnet configuration continues to be accomplished
with web pages. Virtual points are now tagged VT01-VT24 and they have their own web page where
the status of these points can be viewed and forced without the need of a Workbench tool.

Virtual Points

HiRunT Virtual Point 9 Virtual Point 17
0 000 0 000 vT17 0.000

CoRunT Virtual Point 10 Virtual Poimt 18
0.000 VT 0.000 0.000

Outside Alr Temperature Server Virtual Point 11 Virtual Point 19
0.000 \ARE 0.000 V119 0.000

Qutside Mumidity Server Virtual Point 12 Virtual Point 20
0.000 VTS 0.000 VT2 0.000

Head-end Occupied Command Virtual Point 13 Virtual Point 21
0 VT13 0 000 VT21 0.000

Head-end watchdog Virtual Point 14 Virtual Point 22
0 0.000 0.000

Effective Setpoint Virtual Point 15 Virtual Point 23
VT1§ 0.000 V123 0.000

Zone Number Virtual Point 16 Virtual Point 24
0.000 VT16 0.000 V124 0.000

2. Universal Input options expanded

Currently, the BAScontrol20’s universal inputs support analog inputs, contact closure inputs, type I
and type Il 10kQ thermistors and pulse inputs. More flexibility has been achieved to universal inputs
with the addition of 20kQ thermistor range and the ability to read resistance.

It is now possible to read 2-wire potentiometers from set point stations. An input choice called
“resistance” has been added that can read a passive resistance in the 1-100 kQ range. To
accommodate set point face plates with linear graduations, it is recommended that the Sedona
Linearize component is used to convert the non-linear resistance measurement to match the face
plate readings.

Another change made was detection of an open thermistor, which may produce an indeterminate
state from the universal input component. The systems integrator is able to assign a default output to
the universal input if an out-of-bounds situation occurs. In addition, a flag is set using the binary
output of the universal input to provide an indication of this fault condition.

TD100700-OMB
119



3. CControls Function Kit added

A new Function Kit expands the choice of AND, OR, NAND and NOR logic along with providing
improved latching registers. The use of complementary outputs within the component ensures
predictable logic execution.

Using dry-bulb and relative humidity (RH) as inputs, the Psychrometric components will output
saturation pressure, vapor pressure, enthalpy, dew-point and wet-bulb temperatures. Two
components exist — one for English and one for Sl units.
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4. Additional Change-of-Value (COV) subscriptions

With version 3.0, the BAScontrol20 supported two binary and two analog subscriptions. Looking at
recommended ASHRAE air-handler sequences it was decided to increase the number of binary
subscriptions to 14 giving the 3.1 controller a total of two analog and fourteen binary subscriptions.

5. Increased performance and larger application memory space

With single-chip microcontrollers, there is always concern for sufficient RAM and ROM space. The
BAScontrol20 is BACnet/IP compliant with a B-ASC profile. It has a resident Sedona Virtual Machine
(SVM) with an application program (app.sab) stored in flash memory but executes the application out
of RAM. ltis the RAM space that is critical so every buffer memory space was studied to free up as
much RAM as possible. More RAM had to be provided for increased COVs and virtual points but
gains were made in other places thus providing a net 6 kB gain in memory space. This allows for at
least a 200 Sedona component wire sheet.

6. More informative web pages

Much of the configuration of the BAScontrol20 is via web pages. With the addition of 16 more virtual
points, it was decided to move all 24 virtual points to a separate page. Configured virtual points will
now show the BACnet name up to the limit of the display along above the value of the point. The
virtual point tag just to the left of the point value will remain unchanged. However, by hovering over
the tag it can be learned if the point is configured as a “Read from Wire Sheet” or a “Write to Wire
Sheet.” The points that are placed on the wire sheet will have their tags shown with the color green
indicating that they are active and are available for communicating to a BACnet client. The VT01-08
points are stored in persistent memory and will be saved during power outages less than seven days.
The VT09-24 points are not in persistent memory.

All 20 physical input/output points appear on the main web page. If the I/O component has been
placed on the wire sheet, the point tag will turn green. Hovering over the point tag will verify the type
of configuration and hovering above the point value will show the BACnet name truncated to fit the
space. This is especially helpful in understanding the configuration of universal inputs.

Jniversal Inputs Binary Inputs Analog Outputs Binary Outputs

'BASCont__rQIZO B
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Web components are unique to the BAScontrol20 providing a means to set parameters on a wire
sheet or for reading parameters from a wire sheet using a common web browser.

A total of 48 web components exist and limits can be placed on those components that are configured
as inputs to the wire sheet. These minimum and maximum values are set in the web component but
the values can be viewed on the web components web page. Limit values associated with web
components configured as outputs are ignored.

7. Network Time Server can be found by domain name

If Internet access is possible, the BAScontrol20 will have it time set from a pool of NTP servers
instead of relying upon one fixed IP address. With version 3.1, domain naming services (DNS) is
supported with the opportunity to make two DNS entries. It is recommended to use the domain name
pool.ntp.org as the time server assuring a server will be found. Daylight Savings Time (DST)
continues to be supported and if time is to be maintained in the absence of an Internet connection,
time can be set manually and it will be backed up for up to seven days upon a loss of power.

8. Improved Universal Counter (UC) component

The UC component differs from the two other Sedona counters in that its count output is retained up
to seven days in persistent memory which is ideal for run-time calculations. The UC component has
been designed to meet or exceed the capabilities of the volatile Sedona counters.

9. The BASbackup utility is easier to use and not dependent upon the Workbench tool
BASbackup is a Java program that allows the system integrator to completely backup and restore a
Sedona project including wire sheet, web configuration, BACnet configuration, and Kits into one zip file
without the need of the Workbench tool. The program is free and it no longer needs access to the
Component Bundle residing in Workbench.

Although the BAScontrol20 is a freely- System Time NTP Configuration
programmable controller, it can be

used as a configurable controller by
loading in a Sedona application and
configuring the application using just Day |3 . Time ZONe | Commi LT .
configuration web pages. The use of

Year 2015 NTP | enamep "

Month  janary L) NTP Server 130,149 1721

Hour 42 . NTF Refresh (Days)
the 48 Web Components makes this
possible greatly increasing the Mirste |45 " DST Configuration
flexibility of the controller to adapt to M Daylight Saving  enaeien .
either a freely-programmable or DSTON  DSTOFF
configuration-only environment. Month ach = Hovembe »
Contemporary Controls continues to t:ﬁ.;iﬁ.':f:'!“:?::i"f.;:.'iFﬁ?fl'ﬁ:"l'.ﬁlh —— T
develop wire sheet applications and poriod.
components for its customers. NTP Success i E L]y | T
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United States
Contemporary Control
Systems, Inc.

2431 Curtiss Street
Downers Grove, IL 80515
USA

Tel: +1 630 963 7070
Fax:+1 630 963 0109

info@ccontrols.com
www.ccontrols.com

China

Contemporary Controls
(Suzhou) Co. Ltd

11 Huoju Road

Science & Technology
Industrial Park

New District, Suzhou

PR China 215009

Tel: +86 512 68095866
Fax: +86 512 68093760

info@ccontrols.com.cn
www.ccontrols.asia

United Kingdom
Contemporary Controls Ltd
14 Bow Court

Fletchworth Gate

Coventry CV5 6SP

United Kingdom

Tel: +44 (0)24 7641 3786
Fax:+44 (0)24 7641 3923

info@ccontrols.co.uk
www.ccontrols.eu

Germany
Contemporary Controls
GmbH

Fuggerstralle 1 B

04158 Leipzig

Germany

Tel: +49 341 520359 0
Fax: +49 341 520359 16

info@ccontrols.de
www.ccontrols.eu
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