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The Path to a Successful Control System

Control System Cx

Design Phase Cx
Shop Drawing Review ‘

Construction Observation

Verify Controls ‘ ’ gw

Verify Systems

A

\

Ongoing Operation
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control



The Holistic (Green)Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control as efficiently and sustainably as possible

Commissioning to Meet Space oz
Qualification Criteria vs. Energy s
Consumption Optimization Focused
Commissioning is an example of how
quality can be maintained and energy
efficiency improved via an EBCx project
(downloadable at
http://www.av8rdas.com/case-
studies.html)



http://www.av8rdas.com/case-studies.html
http://www.av8rdas.com/case-studies.html

The “Three R’S”

Repeatable

Reliable

Robust

To make, do, or perform an action again (and
again, and again, and again ....)

Giving the same result on successive trials

Sturdy; capable of performing without failure
under a wide range of conditions
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control

Inputs Measure the process variable
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control

Inputs Measure the process variable

Outputs Adjust the controlled variable
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control

Inputs Measure the process variable
Outputs Adjust the controlled variable
Set Point Our requirements for the process that is

under control, which can be fixed or variable
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what we
want by comparing what is going on to what we want to go on
and making appropriate adjustments to the process we want to
control

Inputs Measure the process variable
Outputs Adjust the controlled variable
Set Point Our requirements for the process that is

under control, which can be fixed or variable

Control Process  Logic and algorithms that tries to bring the
controlled variable into agreement with the
set point
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A 1914 Central
Control System

Image from August 1912 Steam; http://tinyurl.com/August-1912-Steam
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A 1914 Central
Control System

Image courtesy http://ak5.picdn.net/shutterstock/videos/3832016/preview/stock-footage-panama-canal-lock-control-room-close-up-

2.25 miles of interlocking rod

1,100 miles of control wire In
the form of 5 to 8 conductor
cables

/32 position indicators and
transmitters

464 control switches
382 Indicating lamps

Accurate to 5/8 inch over a
50 foot span

moving-gauge.jpg
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The Other End
of the Spectrum
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The Other End
of the Spectrum

Main Engine and Controller
e About 50,000 parts

« Rated for multiple flights

« 135 flights with no failures

Image courtesy https://mediaarchive.ksc.nasa.qgov/#/Image/45085/L
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The Other End
of the Spectrum_
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We Are Not Doing Rocket Science

Seems like:

 We should be able to
maintain a 57°F discharge
temperature by seguencing
preheat with the economizer
and the chilled water coll

e We should be able to start
around 6:00 am and shut
down around 7:00 pm
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We Are Not Domg Rocket Suence

RN ™ o R RT
See The Persistence of the Benefits of
Commissioning (Plus a Few Pictures of Legacy
Instruments) on www.AvE8rDAS.com for details

AN LD e
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SHEET NOTES: (#)

1,

External shade metor. Coordinate with external shade vender to
lacate a junction box inside the building close enough to the moter
location to allow the vendor supplied connector pigtail to reach
from the mater to the junction box with sufficient slack to

£

facili repairs and mai ar repk of the shade.

Vender furnished motor cennection pigtail. Verify connections
with the vendor's installing technician prior to splicing the pigtail
to the field wiring. Provide a cord and cable connector for the
pigtail where it exits the field wiring junction bax.

Vendor furnished central network controller. Installed in
Mechanical Instrumentation Contractor furnished panel DDC-1 by
the Mechanical Instrumentation contractor. Coordinate with
vendor for proper mounting and final terminations prier to
performing the work.

Vendor furnished network device connector. Installed in

Mech | Tnstr ion Contractor furnished panel DDC-1 by
the Mechanical Instrumentation contractor. Coordinate with
vendor for proper mounting and final terminations prior to
performing the work.

Vendor furnished single zone wall switch, Installed in Mechanical
Instrumentation Contractor furnished panel DOC-1 by the
Mechanical Instrumentation contractor. Coordinate with vendor
for proper mounting and final terminations prior to performing the
work. This switch is to be mounted internally in the centrol panel
to limit access to authorized personnel only. It is intended to
pravide a local means of pasitioning the blinds if there are
problems with the network interface and to support the start-up
and commissioning of the system.

Vendor furnished four motor controller. Installed in Mechanical
Instrumentation Contractor furnished panel DDC-1 by the
Mechanical Instrumentation contractor. Coordinate with vendor
for proper mounting and final terminations pricr to performing the
work,
Proo\‘ of opemhon rmnsmmcr furnished and installed in

| Tnstr Contractor furnished panel DDC-1 by
the Mechanical Instrumentation Contractar. Run power wiring for
each zone to the motor controller(s) serving it through the
transmitter to monitor current ona zone by zone basis for proof
of operation purposes.

Duplex receptacle furnished and installed inside panel DDC-1 by
the Mechanical Instrumentation Contractor to power the vendor
furnished USB power supply for the central network controller,

Terminal strip; see specifications for requirements.

. The sizing information here is included for estimating purposes.

Each motor requires 4 conductors: Up, Down, Commaon, and
Ground. Coordinate with vendor for final wire and conduit size
prior to installation.

Metwork drop furnished and installed by SEALT (City of Seattle

IT Department). Coordinate location and final connection in the
field with SEALT.

. Metwork cable Per Vendor Requirement (Typical for all external

shade vendor network connections). Coordinate during the
submittal process to match vendor requirements, For estimating
purposes, assume CAT 6a cable with RT45 connectors,

. Control panel DDC-1 with sub-panel. Furnished, fabricated

installed by the Mechanical Instrumentation Contractor. Located
in Tool Mezzanine 271,

. Mount at reof level. Coordinate final location with the Architect,

Contral Designer, Owner, Commissioning Provider and Vendor in
the field. Allow for a location with-in a 50 foat radius of the
lacation shown on the roof plan.
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Profess no Develop Bid project and Receive control Profess no
knowledge of statement of select low shop drawings knowledge of
DDC ‘cdntent’and (0 bidder DDC

performance
spec’
1 v
Start new Verify
project statement of
intent pasted
. into the shop
A Design Process dravings
2 v
Avoid getting G Note that all
out in the field O n e I n San e loops should
be PID
4 2
Approve tests Note that all Profess no Receive draft Approve
that will systems shall knowledge of Cx functional drawings
guarantee ¢4 be Cxedfor |g= DDC tests reflecting intent
efficient efficient & latest
performance operation technology
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Solving the Problem: Own the Control
Design and Commissioning Process

* Not as Hard as You Might Think
 You DON'T need to have:
 Intimate knowledge of computers
 Intimate knowledge of networks
 Intimate knowledge of sensing and actuating technologies
 Intimate knowledge off differential calculus

24



Solving the Problem: Own the Control
Design and Commissioning Process

* Not as Hard as You Might Think
* You DO need to:
e Understand your mechanical design and the related design targets
« Apply sound physical principles in the development of your design
« Communicate clearly
e Think logically
» Address the load profile

» Recognize that all control systems are not created equal out of the
box

e Enforce your requirements

25



Solving the Problem: Own the Control
Design and Commissioning Process

* Not as Hard as You Might Think
* You DO need to:
e Understand your mechanical design and the related design targets
« Apply sound physical principles in the development of your design
« Communicate clearly
e Think logically
» Address the load profile

* Recognize that all control systems are not created equal out of the
box

e Enforce your requirements
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They’re Not All Equal

e Different Network Levels

* Increasing Hardware Capability
and Sophistication

* Increasing Network Speed and
Protocol Sophistication

Images courtesy www.ddc-online.org

Invensys: Network 8000
{formerly Barber-Coleman Network 8000)

Ethernet LAN: Propristary/IP @ 1(

ry Network
Peer)

Primary Control Units
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They're Not All Equal
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They're Not All Equal

Network Architecture is
Critical for Determining:

* Network speed

Data handling capabillity
Future flexibility

Future expansion
Interoperability

Images courtesy www.ddc-online.org
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They're Not All Equal

« Hardware Capabilities
are Critical to Success

Johnson Controls: Metasys M-Series
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They’re Not All Equal

Specifications Can Define| g o

Critical Requirements == T;‘T -
* Software * Memory |77 1 ﬁ? """'*-'-'«‘
e Point capacity « Real time e
- Global clock |
strategies » Buffers
« AtoD e Fully
resolution programmable
e Speed  Downloadable
* Network  PC interface

protocol
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They're Not All Equal

But You Can Get Them Close
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Must Have's

Ll L]
e Point List
Bureacratic Affairs Building 1st Floor Hot Water System

Point
Name (Note 6)

Analog Inputs

STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

Analog Outputs (All analog outputs to include local
STHX-1-STMVLV-CMD
Digital Inputs
HWPMP-1-DPSW
HWPMP-2-DPSW

Virtual Points
STHX-1-LWT-SP
STHX-1-LWT-P6
STHX-1-LWT-I6
STHX-1-LWT-D6
STHX-1-LWT-OFF
STHX-1-OAT-RSTILO-SP
STHX-1-OAT-RSTIHI-SP
STHX-1-LWT-RSTILO-SP
STHX-1-LWT-RSTIHI-SP
STHX-1-LWT-UNOCC-SP
STHX-1-CLS-SP

Notes:

0 ® N O WwN

Description and Service

Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp.

System OAT

Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

override capability and status indication at the controller)
Shell and Tube Heat Exchanger -1 Steam Valve Command

Hot Water Pump -1 Differential Pressure Switch
Hot Water Pump -2 Differential Pressure Switch

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Proportional Gain
Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Integral Gain
Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Derivative Gain
Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Loop Off Value
Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Reset Lo Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Reset Hi Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Unoccupied Set Pn
Shell and Tube Heat Exchanger -1 Close Set Pnt.

Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
Time indicates the required sampling time for the trending function.
A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.

Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
To be determined during the Control System Integration and Coordination Meeting

Sensor
Type

1,000 Q Pt RTD with close coupled transmitter and thermometer well
Single point 1,000 £2 Pt RTD with close coupled transmitter
1,000 Q Pt RTD with close coupled transmitter and thermometer well

4-20 ma actuator

Penn model P74FA-5 differential pressure switch
Penn model P74FA-5 differential pressure switch

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Furnish two wells for installation adjacent o each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
The design intent is that the control loop is a PI loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.

Reference Spec
Paragraph

25 3500
253500
25 3500

253513

253516 2.04
253516 2.04

25 3500
253500
25 3500
253500
25 3500
253500
25 3500
253500
25 3500
253500
25 3500

Accuracy

0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter

N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Alarms
Limit Warning
Hi | Lo | Hi | Lo
Note 7
None
Note 7

| N/A | N/A | N/A | N/A

Note 7
Note 7

Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7

Samples

60
12
60

| 60

10
10

10
10
10
10
10
10
10
10
10
10
10

Features

Commissioning®
Time? I Local® krchive

1 min.
5 min.
1 min.

1 min. I

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

X
X
X

X X

X X X X X X X X X X X

Trending

X
X
X

X X

X X X X X X X X X X X

Operating’
Time? | Local® %rchive
1 min.
5 min.

1 min.

1 min.

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

X
X
X

X X

X X X X X X X X X X X

X

X X

X X X X X X X X X X X

Notes

Note 8

Note 8

Note 9
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Must Have's

e Point L

e System Diag

ISt

ram

Three way control

Heating Hot Water System
Page 1

2016-11-24 o way control valve

Drawn By -

Balance valve

Ball valve

Normally Open
Heat Exchanger
LPS Bell and Gogsett SU-67-2
Shell Side
Flow - 855 gpm
Entering water - 147°
g water - 17
essure drop - 211 frwe.
Tube 5
1,018 Ib/hre
5 psig steam

87.4 gpm at 45.6 ftw.c.
., 75.9% Effici
Pump 2 § 750 rpm, 1.3 Bhp, 2 hp
motor
(Typical for each pump)

.-' Butterfly valve
Z'T Check valve

Steam trap

Thermometer with

Pressure reducing valve well

ure relief valve isolation va

Entering air
Lear

Entering water temperature - 170.0°F
Leaving water temperature - 130.0°F
re drop - 4.4 ft

Cold water make-up
from a back flow
preventer

Diaphragm type
expansion tank

Pressure gauge with

Pressure Transmitter

Temperature transi
with well

fferential pre
- transmitter with

1#* Floor Finned Tube Radiation

n Normally Open

Typical of 4 circuits

enclosur ngle 18"
mounting height, 816 Btu/hr/ft;

243 feet of active element in

1# Floor Reheat Loads; Nominal

X gpm for the floor = 36.5 gpm
n Normally Open to the Coil
~ [«

r

" 7 Match Line - See Sheet 2
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Must Have's

e Point List
e System Diagram

 Narrative
Seguence

Bureaucratic Affairs Building Heat Exchanger Leaving
Water Temperature Control

Overview

This sequence applies to the Bureaucratic Affairs Building hot water system steam
heat exchanger. The heat exchanger serves finned tube radiation, reheat coils,
and a warm-up coil. It is intended to be in operation any time either of the heating
hot water pumps are in operation to deliver 170°F water to the loads.

Steam Valve Control

A temperature sensor located in the discharge piping from the heat exchanger
serves as an input to a direct acting Proportional plus Integral (PI) control loop.
The output of the control loop is used to modulate a normally open steam valve via a
4-20 ma signal that, in turn generates a 3-15 psi pneumatic signal via an electro-
pneumatic signal convertor for valve actuation.

The set point of the loop is reset based on outdoor air temperature. The reset
schedule set points shall be operator ad justable by an operator with administrator
credentials. The initial set points are as follows:

o The hot water supply temperature is 170°F when the outdoor air temperature is
7.4°F. These values represent the design conditions.

e The hot water temperature is 102.5°F when the outdoor air temperature is
55°F. These values target matching the finned tube radiation performance to
the perimeter heating load at 55°F outdoors with a 72°F indoor temperature.

The set point is are limited to a maximum of 170°F and a minimum of 102.5°F, no
matter what the output of the reset calculation is.

When the building is unoccupied, the hot water set point shall be maintained at
140°F to provide capacity for the night set back cycle when it is initiated.

As the supply temperature deviates above set point, the output of the control loop
modulates from 4 ma towards 20 ma (3 psi towards 15 psi to the actuator), causing
the normally open valve fo modulate closed. As the supply temperature deviates
below set point, the output of the control loop modulates from 20 ma towards 4 ma
(15 psi towards 3 psi to the actuator), causing the normally open valve to modulate
closed.
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Must Have's

oint List
ystem Diagram

arrative
equence

etalls

0 T

O O Z2

Roof Vent
[

. |'3-?ﬂ.B TSP, Route with other contral system cobles in the second floor ceiling
o
1
#
Home run o KEH I . T e
dedicated power
circuit by Division 26
KEH KEH KEH KEH
Fanl Fan3 Fam2 Fan4
KEH
Light

Second Floor

Lsfand Belew Hood

Switch box im islord cosework for the KEH light owitch and
exhoust fan sclector switch end devicos partition o scparare
+the low voltage devices and wiring from the 120 vac devices
and wiring. Coordinate with the cascwork verdor for
instellation of the bax in the area provided and designared
during the cosework submittal neview process.  Route low

- valtage cables in conduit to the first floce ceiling. Route 120
wac erd low wolfoge conduits to the reer of the cosework crd
then dowr in the undercut provided ot the back of the
shelves in the cosework.

Siemens BC-2
Panel

Segregate 120 vac

wirirg fram Class 1
wiring and Class 2
and 3 wiring por
MEE article 726

First Floer

|_4-#:a T5F, Route with other cortrol system cobles in the first floor coiling

KEH Conduit and Cable Riser Diagram
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Must Have's

e Point List
e System Diagram

 Narrative
Seguence

 Detalls
e Specifications

250800 - Integrated Automation - Commissioning

251116 - Integrated Automation - Network Hardware
251413 - Integrated Automation - Remote Control Panels
251516 - Integrated Automation - Software

253500 - Integrated Automation - Instrumentation and
Terminal Devices

253513 - Integrated Automation - Actuators and Operators
253516 - Integrated Automation - Sensors and Transmitters
253519 - Integrated Automation - Control Valves

255500 - Integrated Automation - Control of HVAC

255500.13 - Integrated Automation - Control of HVAC-Object
Naming Conventions
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Nice Additions

* Floor Plans

SHEETROTES (O e e

w

-

-

=

I Abl o9

e

™,
1 MMet up to Bronch Costroller 1, 1 MMet Up to the Mitsubishi VRF ™~ )
Outdoor Urit, 1 Siemens P2 up ta the 2nd floar Siemens control panel, 1
BACrat [F Lp to MUALL-1, and 12218 ispup o varisus devices i

~-30 #18 T57 LT Faeld e vices bnented in the Apporetus Boy-Sotnd arel. I‘-\

Combination Nitrous Oide and Corbon Moroxsde detectorand alarm, and
alarm Provide 4 #18 TSP 1o Siemers BC-1 for:

31 420 ma MO, level indication

32. 4-20 ma O level indication

33 Aleem mdication

34 24vac

Coordinate with Devision 23 to wstell a water meter in the incoming service
o allow water consumption to be moritored by the Siemens system.
Coordinate with Deasion 26 1o route cobles 1o o generator jocket
temperature sensar and & generator battery voltage sensor fo be located
a1 the emergency ganerator. Extend cobled to the sanserd in @
temperature contral contractor supplied conduit routed in parallel with the
the control conduit provided under Divigion 26 below grade from the
tronsfer swntch in the electrical room fo the generater location.

Slemens Bullding Cortroller 8C-1 (left) and lacked, vertilated Hof famn
erclosure for Ssemens Bulding Controller BC-3 and the Mitsubishi
Operator Werk Station end related equipment (right), See the Merwork
Riger Diagram TC 8,0 for mere information,

Rain water 1 parel, irate with the Rainwster
Harvestirg system verdor fo make a BACret carnection to their control
system. Furnish and istall contral peints as shown fo monitar eritical
parcmeters directly with the Semens system In additon furnish instell
and terminate interiock wiring to their field devices o shown. Contoct
infermation for the wendor s as follws. Bob Temge, Braley-Gray &
Associates, C: 206-478-0200, BobTE8raleyGray.com.

4814 in 1" PYC conduit below grade from the rain water parel to the level
sensor/accoess orea of the rain water tarks for interlock wiring
Coordinate os required with the Raimsater Horvesting Systes vendor for
the details of finel cormection requirements. See alss the Miscellantous
Paint list om TCO.42,

Cosrdinate with Deasion 26 fo mtegrate the power manitering system with
the Siemers control system using Modbus. See the Metwork Dia

TE5.00 ard the Miscellareous Peint List on TCO42 for additional
informaticon

Coordhnate with Devigion 26 8o pack up an isalated dry contoct = their fare
alarm porlBl that changes state an alorm @ plot the fare dlorm shutdown
sequance in the DOC system.

AN

Ry

Siemers /TP

Internet TCP/TP
P

certer reuter and coneection
jshed and irstalled by DOLT

Due to the scale of the drowings, the routes cccupied by
wiring rung are keger on plan thas they will be in the field
The routing on the drewirg is intended to convey the
gereral reute to be follow.  In genercl, the following
gquicelines epply:

1.1 Hold wirirg clear of equipment access panels and
ocoess routes.

1.2, Follow existing pipe and duct routes wher They ot in
the wowity of the wirng rum

Similarty, due to the seale of the mng the symbels

used for the varizus field deaces ore generally larger than

the nctual device. The location shown on plan is intended fo
show the general lacation for the pusposes of determining

wire//coble route and quantity. The final location of il

devices shall be coordirated in the field.

21 Dewices loeations in visiole areas will be coordirated
ard verified in the field with o representatve from
the Architect, the Contrel Designer, and the
Mecharical Besigner ot o misimum,

2.2, Dewice lezations in concealed areas will be covrdinated

ard verified in the field with o representative from
fh( waml Desigrer and the Mechanicel Designer at o

%mwnm-! IS required, fu'mnw-urollonmrs
v system for eoch of the F cble system

3L MN:L Siemend P2, and Mocbus cables
3.2, Trput/output cables (#18 Twisted Shielded Pairs)
33. VRF Contraller cables
All Mitsubishi equpment shall be furnished by Mitsubishi
under Divisior. 23 of the specifications.
Matsubishi network cabiling shall be roughed in by the
temperature control contractor along with the cobling
required by the Temperature contrel system. But faal
termirations 1o the Mitsubishs equipment shell be by
Watsubishi
Cosecirerte with Mitsubishs as required fo provide the
necessary -in andggn maunt Myfsubishi equipment. Ses
the TCE.00 and TC 6.01 for additnal snformation
regarding the control power and network wiring
for the

100% CONSTRUCTION DOCUMENTS

TC 210
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Nice Additions

* Floor Plans

STHX-1-LWT-RSTIHI-SP

« Network
. SYSTM-OAT

STHX-1-OAT-RSTILO-SP

-
Diaarams B oo

Ino

. - STHX-1-LWT-UNOCC-SP | 140°F -—f | Ino
(]
L O g I C Inc
BLD-OCC Pilot
SP
o

I STMVLV-CMD

Diagrams BT

STHX-1-LWT-OFF -+ oot 4-20 ma

STHX-1-LWT-PG

STHX-1-LWT-I6

STHX-1-LWT-D6

HWPMP-1-DPSW
STHX-1-CLS-SP

. HWPMP-1-DPSW I,
. HWPMP-2-DPSW I,

HWPMP-2-DPSW

aphic Notes
- 1. Coordinate address during submittal review the the project specific hardware requirements and network architecture.
2. Tune during the Cx process for stable operation under all operating conditions.

> STHX-1-EWT ' P . . B 8 R P P . .
3. The design intent is for this to be a PI loop unless field experience indicates that the derivative function is required or desirable.
4. Maintain the last command when the control process shuts down

Bureaucratic Affairs Building Heating Hot Water System (BA-1-HWS) Hot Water Heat Exchanger Control




If Nothing Else,
Make a Point List

Point Naming Conventions Establish
Consistency

Rureacratic Affairs Ruildina 1st Floor Hot Water System

STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

STHX-1-STMVLV-CMD
Digital Inputs
HWPMP-1-DPSW
HWPMP-2-DPSW
Virtual Points
STHX-1-LWT-SP
STHX-1-LWT-P6
STHX-1-LWT-IG
STHX-1-LWT-D6
STHX-1-LWT-OFF
STHX-1-OAT-RSTILO-SP
STHX-1-OAT-RSTIHI-SP
STHX-1-LWT-RSTILO-SP
STHX-1-LWT-RSTIHI-SP
STHX-1-LWT-UNOCC-SP
STHX-1-CLS-SP

Notes:

WONSO WM

scription and Service

hell and Tube Heat Exchanger -1 Lvg. Wtr. Temp.

ystem OAT

hell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

rride capability and status indication at the controller)
Shell and Tube Heat Exchanger -1 Steam Valve Command

Hot Water Pump -1 Dif ferential Pressure Switch
Hot Water Pump -2 Differential Pressure Switch

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain
Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value
Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni
Shell and Tube Heat Exchanger -1 Close Set Pnt.

Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
Time indicates the required sampling time for the trending function.
A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.

Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
To be determined during the Control System Integration and Coordination Meeting

Sensor
Type

1,000 2 P+ RTD with close coupled transmitter and thermometer well
Single point 1,000 0 Pt RTD with close coupled transmitter
1,000 2 P+ RTD with close coupled transmitter and thermometer well

4-20 ma actuator

Penn model P74FA-5 differential pressure switch
Penn model P74FA-5 differential pressure switch

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
The design intent is that the control loop is a P loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.

Analog Inputs
STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

Reference Spec Accuracy

Paragraph
253500 0.75% of span for sensor + transmitter
253500 0.75% of span for sensor + transmitter
253500 0.75% of span for sensor + transmitter
253513 N/A

253516 2.04 N/A

253516 2.04 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A
253500 N/A

Alarms
Limit Warning
Hi | Lo | Hi | Lo
Note 7
None
Note 7

| N/A | N/A | N/A | N/A

Note 7
Note 7

Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7

Samples

Features

Trending
Commissioning5

Time? ‘ Local® |Archive

1 min. X X
5min. | X X
1 min. X X

[1min | x | x|

cov
cov

X X
X X

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

X X X X X X X X X X X
X X X X X X X X X X X

Operating®
Time? ‘ Local® Fr‘chive
1 min.
5 min.

1 min.

1 min.

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

X
X
X

X X

X X X X X X X X X X X

x

X

X X X X X X X X X X X

Note 8

Note 8

Note 9
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Point
Name (Note 6)

WONSO WM

If Nothing Else,
Make a Point List

Description Conveys Intent

Bureacratic Affairs Building 1st Floor Hot Water System

Analog Inputs

STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

Analog Outputs (All analog outputs to include log

STHX-1-STMVLV-CMD

Digital Inputs

HWPMP-1-DPSW
HWPMP-2-DPSW

Virtual Points

STHX-1-LWT-SP
STHX-1-LWT-PG
STHX-1-LWT-I6
STHX-1-LWT-D6
STHX-1-LWT-OFF
STHX-1-OAT-RSTILO-SP
STHX-1-OAT-RSTIHI-SP
STHX-1-LWT-RSTILO-SP
STHX-1-LWT-RSTIHI-SP
STHX-1-LWT-UNOCC-SP
STHX-1-CLS-SP

Notes:
Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.

| Description and Service

Shell and Tube Heat Exchanger -1 Lvg. Wir. Temp.
System OAT
Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

Shell and Tube Heat Exchanger -1 Steam Valve Command

Hot Water Pump -1 Dif ferential Pressure Switch
Hot Water Pump -2 Differential Pressure Switch

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain
Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value
Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set

Shell and Tube Heat Exchanger -1 Close Set Pnt.

Time indicates the required sampling time for the trending function.
A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.

Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
To be determined during the Control System Integration and Coordination Meeting

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni

Description and Service

1,000 2 P+ RTD with close coupled transmitter and thermometer well
Single point 1,000 0 Pt RTD with close coupled transmitter
1,000 2 P+ RTD with close coupled transmitter and thermometer well

4-20 ma actuator

Penn model P74FA-5 differential pressure switch
Penn model P74FA-5 differential pressure switch

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
The design intent is that the control loop is a P loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.

Reference Spec
Paragraph

25 3500
25 3500
25 3500

253513

253516 2.04
25 3516 2.04

25 3500
25 3500
25 3500
25 3500
253500
25 3500
253500
25 3500
253500
25 3500
253500

Accuracy

0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter

N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp.
System OAT
Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

Alarms
Limit Warning
Hi | Lo | Hi | Lo
Note 7
None
Note 7

| N/A | N/A | N/A | N/A

Note 7
Note 7

Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7

Samples

| 60

Features

Trending
Commissioning5
Time? ‘ Local® |Archiv¢
1 min. X X
5min. | X X
1 min. X X

[1min | x | x|
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X
cov X X

1 min.
5 min.
1 min.

1 min.

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

Operating®
Time? ‘ Local® Fr‘chive
X X Note 8
X X
X X Note 8
xx
X X
X X
X X
X X
X X
X X
X X Note 9
X X
X X
X X
X X
X X
X X

cov
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If Nothing Else,
Make a Point List

Sensor Type Establishes
Performance Level Required

Bureacratic Affairs Building 1st Floor Hot Water System

Point
Name (Note 6)

Analog Inputs

STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

Analog Outputs (All analog outputs to include local
STHX-1-STMVLV-CMD
Digital Inputs
HWPMP-1-DPSW
HWPMP-2-DPSW

Virtual Points
STHX-1-LWT-SP
STHX-1-LWT-PG
STHX-1-LWT-I6
STHX-1-LWT-D6
STHX-1-LWT-OFF
STHX-1-OAT-RSTILO-SP
STHX-1-OAT-RSTIHI-SP
STHX-1-LWT-RSTILO-SP
STHX-1-LWT-RSTIHI-SP
STHX-1-LWT-UNOCC-SP
STHX-1-CLS-SP

Notes:

WONSO WM

Description and Service

Shell and Tube Heat Exchanger -1 Lvg. W+r. Temp.

System OAT

Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

override capability and status indication at the controller)
Shell and Tube Heat Exchanger -1 Steam Valve Command

Hot Water Pump -1 Dif ferential Pressure Switch
Hot Water Pump -2 Differential Pressure Switch

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain
Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value
Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni

Shell and Tube Heat Exchanger -1 Close Set Pnt.

Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
Time indicates the required sampling time for the trending function.
A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.

Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
To be determined during the Control System Integration and Coordination Meeting

Sensor

1,000 2 P+ RTD with close coupled transmitter and thermometer well
Single point 1,000 0 Pt RTD with close coupled transmitter
1,000 2 P+ RTD with close coupled transmitter and thermometer well

4-20 ma actuator

Penn model P74FA-5 differential pressure switch
Penn model P74FA-5 differential pressure switch

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
The design intent is that the control loop is a P loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.

25 3500
25 3500
25 3500

253513

253516 2.04
25 3516 2.04

25 3500
25 3500
25 3500
25 3500
253500
25 3500
253500
25 3500
253500
25 3500
253500

Type

Accuracy

0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter

N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Alarms
Limit Warning
Hi | Lo | Hi | Lo
Note 7
None
Note 7

| N/A | N/A | N/A | N/A

Note 7
Note 7

Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7

Samples

Time? ‘ Local® |Archive
1 min.
5 min.

1 min.

1 min.

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

Trending
Commissioning5 Oper‘aﬁng”
Time? ‘ Local® Fr‘chive

X X 1 min. X X Note 8
X X |5min.| X X

X X 1 min. X X Note 8
X | x [tmin| x x|

X X cov X X

X X cov X X

X X cov X X

X X cov X X

X X cov X X

X X cov X X

X X cov X X Note 9
X X cov X X

X X cov X X

X X cov X X

X X cov X X

X X cov X X

X X cov X X

1,000 £2 P+ RTD with close coupled transmitter and thermometer well
Single point 1,000 2 Pt RTD with close coupled transmitter
1,000 (2 Pt RTD with close coupled transmitter and thermometer well

Features

Sensor
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If Nothing Else,
Make a Point List

Specification Reference and Accuracy

Point
Name (Note 6)

Analog Inputs

STHX-1-LWT
SYSTM-OAT
STHX-1-EWT

Analog Outputs (All analog outputs to include local
STHX-1-STMVLV-CMD
Digital Inputs
HWPMP-1-DPSW
HWPMP-2-DPSW

Virtual Points
STHX-1-LWT-SP
STHX-1-LWT-PG
STHX-1-LWT-I6
STHX-1-LWT-D6
STHX-1-LWT-OFF
STHX-1-OAT-RSTILO-SP
STHX-1-OAT-RSTIHI-SP
STHX-1-LWT-RSTILO-SP
STHX-1-LWT-RSTIHI-SP
STHX-1-LWT-UNOCC-SP
STHX-1-CLS-SP

Notes:

WONSO WM

Reinforce Performance Requirements

Bureacratic Affairs Building 1st Floor Hot Water System

Description and Service

Shell and Tube Heat Exchanger -1 Lvg. W+r. Temp.

System OAT

Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp.

override capability and status indication at the controller)
Shell and Tube Heat Exchanger -1 Steam Valve Command

Hot Water Pump -1 Dif ferential Pressure Switch
Hot Water Pump -2 Differential Pressure Switch

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain
Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value
Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt.

Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set
Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni

Shell and Tube Heat Exchanger -1 Close Set Pnt.

Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
Time indicates the required sampling time for the trending function.
A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.

Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
To be determined during the Control System Integration and Coordination Meeting

Sensor
Type

1,000 2 P+ RTD with close coupled transmitter and thermometer well
Single point 1,000 0 Pt RTD with close coupled transmitter
1,000 2 P+ RTD with close coupled transmitter and thermometer well

4-20 ma actuator

Penn model P74FA-5 differential pressure switch
Penn model P74FA-5 differential pressure switch

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
The design intent is that the control loop is a P loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.

Reference Spec

Pa

ragraph

25 3500
253500
25 3500

Accuracy

0.75% of span for sensor + transmitter

0.75% of span for sensor + transmitter
0.75% of span for sensor + fransmitter

Reference Spec
Paragraph

25 3500
25 3500
25 3500

253513

253516 2.04
25 3516 2.04

25 3500
25 3500
25 3500
25 3500
253500
25 3500
253500
25 3500
253500
25 3500
253500

Accuracy

0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter
0.75% of span for sensor + transmitter

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Alarms
Warning
Hi | Lo

Limit
i | Lo

Note 7
None
Note 7

N/A | N/A| N/A | N/A

Note 7
Note 7

Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7
Note 7

Samples
60 1 min.
12 5 min.
60 1 min.

| 60 | 1min.
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov
10 cov

Features

X
X
X

X X

X X X X X X X X X X X

Trending
Commissioning5
Time? ‘ Local® |Archive

X
X
X

X

X X X X X X X X X X X

Time? ‘ Local® Fr‘chive
1 min.
5 min.

1 min.

1 min.

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

Operating®

X
X
X

X X

X X X X X X X X X X X

x

X

X X X X X X X X X X X

Note 8

Note 8

Note 9
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Alarms

If NOthlng Else’ Limit | Warning

Hi Lo Hi Lo

Make a Point List

None
Note 7

N

Alarm Requirements Tailor the System to the
Operator’'s Needs and Your Design Concerns

Bureacratic Affairs Building 1st Floor Hot Water System

Point Sensor Features Notes
Name (Note 6) Description and Service Type Reference Spec Accuracy Alarms Trending
Paragraph Limit Warning § Commissioning® Operating®
Hi ‘ Lo | Hi | Lo Time? ‘ Local® |Archive Time? ‘ Local® Fr‘chive
Analog Inputs
STHX-1-LWT Shell and Tube Heat Exchanger -1 Lvg. W+r. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 25 3500 0.75% of span for sensor + transmitts Note 7 Imin. | X X |Imin. | X X Note 8
SYSTM-OAT System OAT Single point 1,000 0 Pt RTD with close coupled transmitter 253500 0.75% of span for sensor + transmittg None 5min.| X X |5min.| X X
STHX-1-EWT Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 253500 0.75% of span for sensor + transmitts Note 7 Imin. | X X |Imin. | X X Note 8
Analog Outputs (All analog outputs to include local override capability and status indication at the controller)
STHX-1-STMVLV-CMD Shell and Tube Heat Exchanger -1 Steam Valve Command | 4-20 ma actuator 253513 N/A N/A[N/A[N/A[N/A| 60 |tmin| X | X [tmin| X | X |
Digital Inputs
HWPMP-1-DPSW Hot Water Pump -1 Dif ferential Pressure Switch Penn model P74FA-5 differential pressure switch 253516 2.04 N/A Note 7 10 cov X X cov X X
HWPMP-2-DPSW Hot Water Pump -2 Differential Pressure Switch Penn model P74FA-5 differential pressure switch 25 3516 2.04 N/A Note 7 10 cov X X cov X X
Virtual Points
STHX-1-LWT-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt. N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-PG Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-I6 Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-D6 Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-OFF Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value N/A 253500 N/A Note 7 10 cov X X cov X X Note 9
STHX-1-OAT-RSTILO-SP Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt. N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-OAT-RSTIHI-SP Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt. N/A 253500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-RSTILO-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-RSTIHI-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set N/A 253500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-UNOCC-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-CLS-SP Shell and Tube Heat Exchanger -1 Close Set Pnt. N/A 253500 N/A Note 7 10 cov X X cov X X
Notes:
1./Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
2.|Time indicates the required sampling time for the trending function.
3.|A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
4./A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.
5.|Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
6.|Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
7.|To be determined during the Control System Integration and Coordination Meeting
8.|Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
9.|The design intent is that the control loop is a PI loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.
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Samples’
Time®

If Nothing Else,
Make a Point List

Trending Requirements Drive System

60
12
60

1 min.
5 min.
1 min.

Commissioning’

Trending

Local® Archive’

X
X

X
X

X
X

Operating’
Time?

1 min.
5 min.
1 min.

Local® Archive

X
X

X

X
X

Architecture and Memory and Support LEED

Bureacratic Affairs Building 1st Floor Hot Water System

Commissioning5
Time? ‘ Local® |Archive

cov
cov

cov
cov
cov
cov
cov
cov
cov
cov
cov
cov
cov

1 min.
5 min.
1 min.

X

X

X X

X X X X X X X X X X X

Trending

Operating®
Time? ‘ Local® Fr‘chive

X X Note 8

1 min.
5 min.
1 min.

X
X
x

Note 8

X cov
X cov

X X
X X

cov
cov
cov
cov
cov
cov
cov

Note 9

cov
cov
cov
cov

X X X X X X X X X X X
X X X X X X X X X X X
X X X X X X X X X X X

Point Sensor
Name (Note 6) Description and Service Type Reference Spec Accuracy
Paragraph Limit Samples
Hi | Lo
Analog Inputs
STHX-1-LWT Shell and Tube Heat Exchanger -1 Lvg. W+r. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 25 3500 0.75% of span for sensor + transmitter Note 7
SYSTM-OAT System OAT Single point 1,000 0 Pt RTD with close coupled transmitter 253500 0.75% of span for sensor + transmitter None 12
STHX-1-EWT Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 253500 0.75% of span for sensor + transmitter Note 7
Analog Outputs (All analog outputs to include local override capability and status indication at the controller)
STHX-1-STMVLV-CMD Shell and Tube Heat Exchanger -1 Steam Valve Command | 4-20 ma actuator 253513 N/A | N/A | N/A | N/A | N/A
Digital Inputs
HWPMP-1-DPSW Hot Water Pump -1 Dif ferential Pressure Switch Penn model P74FA-5 differential pressure switch 253516 2.04 N/A Note 7 10
HWPMP-2-DPSW Hot Water Pump -2 Differential Pressure Switch Penn model P74FA-5 differential pressure switch 25 3516 2.04 N/A Note 7 10
Virtual Points
STHX-1-LWT-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt. N/A 25 3500 N/A Note 7 10
STHX-1-LWT-PG Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Proportional Gain N/A 25 3500 N/A Note 7 10
STHX-1-LWT-I6 Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain N/A 25 3500 N/A Note 7 10
STHX-1-LWT-D6 Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Derivative Gain N/A 25 3500 N/A Note 7 10
STHX-1-LWT-OFF Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value N/A 253500 N/A Note 7 10
STHX-1-OAT-RSTILO-SP Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt. N/A 25 3500 N/A Note 7 10
STHX-1-OAT-RSTIHI-SP Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt. N/A 253500 N/A Note 7 10
STHX-1-LWT-RSTILO-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Lo Lmt. Set N/A 25 3500 N/A Note 7 10
STHX-1-LWT-RSTIHI-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set N/A 253500 N/A Note 7 10
STHX-1-LWT-UNOCC-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Unoccupied Set Pni N/A 25 3500 N/A Note 7 10
STHX-1-CLS-SP Shell and Tube Heat Exchanger -1 Close Set Pnt. N/A 253500 N/A Note 7 10
Notes:
1./Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
2.|Time indicates the required sampling time for the trending function.
3.|A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
4./A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.
5.|Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
6.|Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
7.|To be determined during the Control System Integration and Coordination Meeting
8.|Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
9.|The design intent is that the control loop is a PI loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.
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Notes

If Nothing Else,
Make a Point List |

Point Specific Notes Provide Additional
Clarification if Needed Note 8

Bureacratic Affairs Building 1st Floor Hot Water System

Note 8

Point Features
Name (Note 6) Description and Service Type Reference Spec Accuracy Alarms Trending
Paragraph Limit Warning Samples Commissioning® Operating®
Hi ‘ Lo | Hi | Lo Time? ‘ Local® |4rchive Time® ‘ Local® krch
Analog Inputs
STHX-1-LWT Shell and Tube Heat Exchanger -1 Lvg. W+r. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 25 3500 0.75% of span for sensor + transmitter Note 7 60 |1min.| X X Note 8
SYSTM-OAT System OAT Single point 1,000 0 Pt RTD with close coupled transmitter 253500 0.75% of span for sensor + transmitter None 12 |5min.| X
STHX-1-EWT Shell and Tube Heat Exchanger -1 Ent. Wtr. Temp. 1,000 2 P+ RTD with close coupled transmitter and thermometer well 25 3500 0.75% of span for sensor + transmitter Note 7 60 | 1min. Note 8
Analog Outputs (All analog outputs to include local override capability and status indication at the controller)
STHX-1-STMVLV-CMD Shell and Tube Heat Exchanger -1 Steam Valve Command | 4-20 ma actuator 253513 N/A | N/A [ N/A | N/A | N/A |
Digital Inputs
HWPMP-1-DPSW Hot Water Pump -1 Dif ferential Pressure Switch Penn model P74FA-5 differential pressure switch 253516 2.04 N/A
HWPMP-2-DPSW Hot Water Pump -2 Differential Pressure Switch Penn model P74FA-5 differential pressure switch 253516 2.04 N/A cov X X cov X X
Virtual Points
STHX-1-LWT-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Set Pnt. N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-P6 Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Proportional Gain N/A 253500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-I6 Shell and Tube Heat Exchanger -1 Lvg. W1tr. Temp. Integral Gain N/A 25 3500 Note 7 10 cov X X cov X X
STHX-1-LWT-D6 Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Derivative Gain N/A 253500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-OFF Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Loop Off Value N/A 253500 N/A Note 7 10 cov X X cov X X Note 9
STHX-1-OAT-RSTILO-SP Shell and Tube Heat Exchanger -1 OAT Reset Lo Lmt. Set Pnt. N/A 253500 N/A Note 7 10 cov | X X cov | X X
STHX-1-OAT-RSTIHI-SP Shell and Tube Heat Exchanger -1 OAT Reset Hi Lmt. Set Pnt. N/A 259700 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-RSTILO-SP Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Reset Lo Lmt. Set N/A 25 3500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-RSTIHI-SP Shell and Tube Heat Exchanger -1 Lvg. W1r. Temp. Reset Hi Lmt. Set N/A 253500 N/A Note 7 10 cov X X cov X X
STHX-1-LWT-UNOCC-SP Shell and Tube Heat Exchanger -1 Lvg. Wtr. Temp. Unoccupied Set Pn N/A 253500 N/A Note 7 10 cov X X cov X X
HX_1.0] 5_op bell and Tube Heat Fxchanger -1 Close _Set Pp N/A 00 N/A Note Q o) X X o) X X
otes:
1./Samples indicates the minimum number of data samples that must be held in the local controller if it is trending the point.
2.|Time indicates the required sampling time for the trending function.
3.|A check in the local column indicates that the trending only needs to be running in the local controller and the most recent value can write over the last value when the trend buffer fills up.
4./A check in the archive column indicates that the trend data must be archived to the system hard disc when trend buffer fills up so that a continuous trend record is maintained.
5.|Commissioning trending requirements only need to be implemented during the start-up and warranty year. After the start-up and warranty process, the control contractor should set the trending parameters to the operating requirements listed if they differ from the commissioning requirements.
6.|Point numbers are based on the Owner's point naming convention which is included in the specification. Point names will be verified during the submittal process in the control system integration and coordination meeting.
7./ To be determined during the Control System Integration and Coordination Meeting
8.|Furnish two wells for installation adjacent to each other by the mechanical contractor. One well is for the sensor and one is for calibration purposes. See the spec and detail.
9.|The design intent is that the control loop is a PI loop with derivative added only if tuning in the field indicates that it is necessary to manage the response to a step change or reduce the settling time. Coordinate with the control system designer and Owner proir to adding derviative gain, but provide the point so it is there if needed.




A Point List Tool

The Control Design Guide

Design process
recommendations

Sensor selection and application
guidelines

Point list tool

http://www.ftguide.org/csdg/CSDG.htm

(Note this runs best in a version of
Internet Explorer with compatibility
mode turned on)
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Store specs online
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What makes CtrlSpecBuilder
unlike any other specifications
application?

@B uilder

Create HVAC control specifications free and online!
—
—

Specifications are open and non-proprietary

Specifications include sequences, schematics, point
lists, trends, alarms, and other key requirements

« Specifications are created in English or metric units

« Options for BACnet, web-based UI, XML/SOAP
interface, electrical demand reduction, and more

e Based on ASHRAE Guideline 13, with options to use
CSI MasterFormat 95 or 2011

« Automatic design review which identifies possible
conflicts

* Features are based on user feedback
o It's free

5 simple steps! Learn more
Read our Frequently Asked Questions
Resources

Tutorial: View the Tutorial

Useful links on specifications and HVAC controls.
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A System Diagram
Tool

DDC Online-dir X | b Facility Dynamic: X | W Pacific Northwe: X Map Resuits | W X Buresucratic Af- X | B} Amszoncom Th X Jenna Martin Ph X Jenna Martin Ph X Portland Gravel, X Insurance, Bank: X [IRWIRE s IT AR
& C Y @ Notsecure | www.av8rdas.com/system-diagram-symbols.html Q ¢ B Q :'
i1 Apps @ 00-Kathy's Calendar @) 00 OPS On-Line 00-Weather Airplanes Building Benchmarks Copy Right Energy Financial Fit Bit Hawaii Trip Heart Heart Home Improvements Music Nature Oregon PID » Other bookmarks
HOME BLOG RESOURCES TRAINING CONTACT TEST

System Diagram Symbols

System diagrams are important design and diagnostic tools,
making them useful "across the boards" for the building or
system's life cycle. As a project engineer, | was not allowed to
go into production until | had a system diagram developed for
my system, which had to include first pass equipment
selections.

| soon learned that if | got that right, the project would flow

really smoothly and a good designer could take my system
diagram and lay it out as a real system with-in the physical
constraints imposed by the building arrangement and all |
would need to do was check it.

On the field side of things, | learned early on that a field
verified system diagram was worth it's weight in gold; in fact
my very first assignment when | came to work for McClure
Engineering back on April 16, 1976 was to make a system

diagram.

http://www.av8rdas.com/system-diagram-symbols.html/
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Logic Diagram Tools

L e — FR S : P S 8 L L FR S : P

Eikon for Educators and WindLGC Logic Diagram Tool

3, While thes wall not 1ol

v DUt your fagl
ding and system dynas

mything

action between @8 how the “domina's will fa

y. il yoos teibcow ths irik, dordt get bee

betow is the ogic foi th. Having the

simulate the logle (basical only things

ettt ackust would be relaled §

bo kniow more aboul the fywheel cycie and how it evolved. |

Logic diagrame aro @ very ueeful way to convey a control

FAHODCE W 3 00k ndl. SHIHROW, b IS 12019, 18 _

http://www.av8rdas.com/eikon-for- http://www.av8rdas.com/logic-
educators-and-windlgc.html diagram-tool.html
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A Logic Diagram Exercise

nsurance, b % | ), Aliasingans x | (@) Television,

DDCOnline X | # Facility Dyn Pacific Nort: > Map Result: % [RRWAE x Cloud Appr x| [} Amazoncor X Jenna Marti X Portland G- X
&« C O @ Not | www.av8rd: m/bi tic-aff: Iding-hh html
i Apps @ 00-Kathy'sCalendar @] 00 OPS On-Line 00-Weather Airplanes Building Benchmarks Energy i Fit Bi Havaii Trip H

HOME BLOG RESOURCES TRAINING CONTACT TEST

Can you find a problem in the piping network

that could be causing people at the East end of
the 1st finnr tn nomnlain of heinn eold when tha rast

Bureaucratic Affairs Building Heating Hot Water System

Logic Modification Exercise

Optimize the Logic Controlling This System and Learn Something About Finned Tube Radjation

and Reheat Coil Performance While Doing It

This exercise is built around the Heating Hot Water system serving the Bureaucratic Affairs Building associated with Center of the

State University (COStU) located in the beautiful, quiet country town of Golden Girl, Missouri.

B
ht

log Post Describing the Exercise
tps://av8rdas.wordpress.com/2019/02/18/a-

control-logic-exercise-and-a-way-to-get-

comfortable-with-navigating-sketchup-models/

Exercise Set-up and Materials
http://www.av8rdas.com/bureaucratic-affairs-

building-hhw-system-logic-exercise.html
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Examples of Standards Applying These

P r| n Cl p I eS http://www.av8rdas.com/control-and-logic-diagram-standards.html

&«

@®© Google ® | M Facility Dynemics is a consull X W Pacific Northwest Environm: X Map Results | Wind, Forecas’ X y  Abasing and Other Factors + X [ERWIRWCTIERCHETT BT TS oIER TN
C {0 @ Notsecure | www.avBrdas.com/control-and-logic-diagram-standards.hitm
£ Apps @ 00-Kathy's Calendar '.] 00 OPB Cn-Line 00-Weather Airplanes Building Benchmarks Copy Right Energy Financial Fit Bit Hawaii Tnp Heart Heart
HOME BLOG RESOURCES THAINING

Control Standards and Logic Diagram
Examples

This page contains links to several university control design standards that include both specifications and control drawings that
include system and logic diagrams. | also plan to add examples of control logic diagrams that are developed with the logic
diagram tool we share on the logic diagram tool page as time permits. And, you will find a number of articles that Jay Santos
wrote and a few that | wrote about control system design and logic diagram development on our Magazine Articles page.

University of North Carolina Chapel Hill

The University of North Carolina

has several versions of their
standards including the 2016

version available online.

x

CONTACT

Cther bookmarks

TEST

-
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Washington
2602 8 38" 51, PMD 461
Tacoma, WA 95400
Plone (253) 272-0235
Fax (153) 276-D088

WA FPARTECIYT2)]

eptions taken, But since they were

sions are required or items which were simply
have no problem if Siemens wants to begin

s Noted" or "Exceptions Noted" contingent, of

|
ise and Resubmit", items that were "Rejected", and
he items that we would like to see submittals on but

comment I made to make it easier to find them. Mote

|
for a particular product so please review all pages
e V I e W e bookmarks to move around.

D No Exceptions Noted
D Exceptions Noted (Do Not Resubmit)
B3 Revise and Resubmit (See Notes)

] Rejected

] Mot Required -Returned Without Action

Corrections or comments made to the shop drawings
during this review do not relieve contractor from
compliance with requirements of the drawings and
specifications. This check is only for review of general
conformance with the design concept of the project and
general compliance with the information given in the
contract documents. The contractor is responsible for:
confirming and correlating all quantities and dimensions;
selecting fabrication process and technigques of
are coordinated construction; coordinating its work with that of all other
J pick up a trades; and performing its work in a safe and satisfactory
manner.

team members (see ENGINEERING

ATED AUTOMATION

Submittal Sheet
Document MNo. 154-072
April 18, 2011
OpenAir™ GQD Series, Spring Return,
20 Ib-in (2 Nm), Rotary
Electronic Damper Actuators

Description
Torque | Voltage Control
Signals 2|s The OpendAir GQD Series direct-coupled, spring
g fl= return rotary electronic damper actuators are 24
Product - o 5 = 2".3 & “E g Vac/dc rated and available in 2-position, floating, and
Number* I § ; =| £ : § = modulating (2 to 10 Vde) control. The small footprint
5 = -] E g 2= § = é and torque make this actuator ideal for small HVAC
2 e E 5 2- 2 dampers, economizers, or residential zone dampers
= requiring fail-safe operation.
GAD121.1P b e | — —_ * —
———> GAD126.1P . . — *|—(®
GAD131.1P L] ® | — —_ e | —[ -
GOD135.1P . . | — —_ | —| ®
GAD151.1P . e | — [ ® | —| —
GAD1S6.1P . L= [ *|—(®
GaD221.1U . - | ® — | =1 %] —
GOD226.1U [ —|® — [ =]*]e
* Add /B to part number to order a bulk pack of 10.

Technical Data

Torque 20 Ib-in (2 Nm)

Runtime for 90° 30 seconds Features

Spring Return 15 seconds typical .

Nominal angle of rotation 90° typical « Bidirectional, fail-safe spring return

Power consumption: P bled

Running Holding * re-ca .
24 Vac £20%/ 24 Vdc £15% ¢ Plenum rated models available
gggg 5‘-‘5\,\:\1‘(%45;5‘:\;? ;g: ﬁm «  Optional built-in auxiliary switches with fixed
GQD15x 45 VA (3W) 35VA (2W) switch points at 5° and 85 rotation
120 Vac £15% +  Fastruntime
GaD22x 10VA TVA +  Signal inversion capability on modulating type
Damper shaft size 3/B-inch to 1/2-inch diameter (2 to 10 Vdc or 10 to 2 Vdc)
(B mm te 13 mm) . . . _—
1id-inch to 71B-inch square »  Small footprint for installation flexibility
) & mmto11mm) *« UL and cUL listed; CE certified
E;:‘gﬁ::;:‘ze' rimmum g&xﬁog&mmmum length +  These devices were approved for installation in
cUL listed: CE certified plenum areas by Undenwriters Laboratories, Inc.
120 Vac EMC and Low Voltage Directives per UL 1995.

Ambient temperature Low valtage models are 24 Vac/dc compatible
Operating —25°F to 130°F (-32°C to 55°C) * iy . ) npat
Storageftransport —40°F to 158°F (—40°C to 70°C) + 120 Vac, 1/2" NPT conduit, model available

Ambient humidity (non-condensing) 5% rh (non-condensing) i i

Pra-cabled connection 18 AWG (0.75mm"), 3 ft (0.9m) long F"‘Eg ES,ZLE;‘: &ff:;;u Vac

Enclosure NEMA 1 o

Housing material Plenum rated rugged plastic 6A resistive

Dimensions: 423037 % 2-22/32" * 2-1532" 2FLAN12 LRA Revise and Resubmit

(120 mm x 69 mm x 63 mm) SPST
GQD221.1U (only) 5-102" = 2-22/32" = 215132 Fixed 5° and 85°
{1385 mm = 63 mm = 63 mm)
GQDxx6 wiconduit adapter &g? * 2-@{32’ * '-;;5"32" 1. Provide a damper schedule per the requirements of
Weight oabebasrg ™™ | SECTION 25 55 00 INTEGRATED AUTOMATION
CONTROL OF HVAC Paraaraph 1.11.E.10.

2. For each damper where the actuator is applied, verify the actuator torque meets damper requirements for operating
over the entire stroke and for the force applied at each end of the stroke to meet leakage requirements, including the
impact of any linkage system on the force available to the damper drive shaft.

3. Verify specified 60,000 full cycle life minimum. The product is rejected if it does not meet this requirement.

4. Technically, all of the actuators are specified with manual over-ride capability But we may be able to waive that for
some. Please clarify in the damper schedule where that feature will be provided and where not so we can run it by Fae Ops.




Submittal Review

Hardware Submittal
e Can be assembled fairly quickly
o Gets long lead items on order

e Supports the installation and
software submittal

Functional Devices, Inc. - p:800.883.5538 - f:765.883.7505 -

Endosed Rday 20 Amp DFDT with 24 Vae/de Cal

Specifications

# Relays & Contact Type:

Expected Relay Life:

Operating Temperature: -

Humidity Rarnge: 5 to 95% (noncondensing)
Operate Time: 18ms

nucass Duty Cill Contact Ratings:
ndrnum mechanical )

Relay Status: LED On = Activated

Dimensions: 2,307 % 3.307% 1 80" with 507 NPT Nipple

Wires: 0y Rated
Approvals: istedd, UL916, ULBSS, CUL
Callifornda State arshal, CE, RoHS

Housing Rating: UL Accepted for Use InPlenum, MEMA 1|

Gold Flashe Yes
Overrlde Switch: Mo 1HP @ 120Vac

www.functionaldevices.com -  sales@functionaldevices.com

20 Amp Power Control Relay

Q- : e o

115
e
L
Ralis

Coll Current:

110mA @ M Vac
138 mA @
S5mA @
S5mA @
TTmA @ 30Ve

Pullin = }Vac / 20 vde

Exceptions Noted

1. If any of these relays will be used to switch motor loads or other inductive loads please coordinate with
the equipment vendor to make sure the contacts on the relay are rated for the motor load.

2. Clarify any specific requirements for a given piece of
provided on the materials list in your installation drawings.

equipment via the part number/model number

3. Ibelieve these are the devices you intend to use for the control of the exhaust fans. Please reference

the detail on TC5.11 for additional interface requirements.

Mote that this device needs to fit in the enclosure

specified and if adifferent version of this product would be better in light of that we are fine with you making
that change and simply submitting for record. We plan to provide a clarifying detail showing the typical
exhaust fan wiring ledder diagram, including the across the line motorized back draft damper wiring once the

submittals on the exhaust fans area approved.
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Submittal Review

Installation and Software
Submittal

e Long lead time

e Supported by the hardware submittal

e Changes identified during review and
approval will likely be low-cost or no-
cost ...

... but once approved, that will
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Submittal Review

Installation and Software
Submittal

e Consider a controls system
Installation and coordination
meeting

e See The Controls Integration
Meeting by Karl Stum and Norm
Nelson

 hitps://av8rdas.wordpress.com/2

008/10/05/the-controls-
Integration-and-coordination-
meeting/
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Sometimes Things
Are Just Not Right




Sometimes Things
Are Just Not Right




Developing a
System Diagram

« Agood way to learn the
system prior to going on site

L g

“The

P_

-
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Developing a
System Diagram |~ -

« Agood way to learn the - g
system prior to going on site |

D [ ]

The “System Diagram” from the
Drawing Set
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Developing a
System Diagram

« Agood way to learn the
system prior to going on site

 Focusing on one system can
be helpful

« “Untangling” can be helpful
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The absorption chiller will solidify if condenser water
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There are multiple pumps in parallel through their loads, a1y iz
all with different flow and head ratings. The absorber ;-« 0

pump has significantly higher head than the Multi-stack 2 B e i
chiller pump g;ﬁ"@:ﬁw g’*m"ﬁm
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System flow can vary from 200 gpm to 3,400
gpm. The head in the common mains (200 foot
each way to the towers) will vary significantly
as a result and the pumps will be highly
interactive and move around on their curves
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The condenser water system has a huge range

of flow variation but no way to isolate a tower

cell and maintain uniform flow distribution over

the cells (in addition to having no weirs, dams
or cups in the hot distribution basins)
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Line size butterfly control valves will have little
if any control authority at the design flow rate of

e 3,600 gpm and are likely to hunt. This will be
even more likely at the lower flow rates
normally seen, especially 200 gpm.
s L
I [n|
l'i?ﬁpﬂgr?nspnmn uz&:ﬂ‘m?nlphwﬁ giwwr;ﬁmm ::E;mwr;ﬁmm

ug" mlmnfofapum'm

L

CWP-Z start/stop command
DD‘ CWP-2 proof of cperation kﬂg" CWP-3 pmr! lf lp-mfm

o1

CWP-A start/i
D,.DD CWP-4 preof lfmcp-wm

CT-2 mpart/=top commond
€r2 coinnand

T2 Feedbuck
£7-2 VFD frequancy #
cT2
T2 fant ﬂTlW fobt
Eext Cell Wt Cell
Coollng Tower 2
Marley NC B30S
Induced Draft
m‘:ﬂ‘-ﬁg bulby
1820 gpm from P 1o 80°F

? thlmlnhm
Make up from

&0 hp with VFD (earh cell)
12 7 . open bt

bazk flow _a

=i
o1

Ll

chilar W
ia T - i3

Automatic blow slﬂ'
cown syrtem ™
hlller
707
Modular
Chiller
207
hodlar
90 4wh hooda
straibar Chypled) e
or
Wdular chillr EW
[m 2 Return temperature:
B _.n—d-'
.
0, =,
e
ot
cwrs
Bell o Goceat
o 1510/ 25 89

200 gpm at

Toftms
2.5 Py 1760 vy 3 o, 480v,9.20

B1bhp/ B1%

CWP-5 stort/stop command
e DD'* CWP-3 procf of eperatien

VI - Wodulor chiler
Bypom (Bray)

i

i

10
o1

(-'I' llturrr'ﬂw command
nmnmd

[

Cooling Tawer 1
Marley NC B3OS
Induced Draft
#F‘::ﬂg buks

wat
1820 gpm fram FFF to 80°F
&0 hp mith VFD (oarh cell)
127 H. opan Pt

r High level olorm
_._..._,\_,.__? Low Jevel alorm

=14

4"

Elow down to
drain
Conking Tomer bimwdewn meter
owrs
Bell cnd oent
b 510/ 2588

20C gpm ot
B bhp / 7%

Pumps CWP-J.and' & an! the
madkdar chifler are on fevel |

V1 - Cooling Towar
Bypaxs - £R Side
[~ fd
V2 - Cooling Wwer
Bypaxr - Bypdis
Side

o fts
25 g 1760 vy 3 i, 480v, 5.2

CWP-4 story/stop command
D,DD'* CWP-6 procf of Gpertian

4



Control valve instability will trigger pump flow
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Developing a
System Diagram

« Agood way to learn the
system prior to going on site

e Focusing on one system can
be helpful

« “Untangling” can be helpful

A good way to spot
problems
 Once field verified, it's a

valuable commissioning
resource
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My “System Diagram” for the
Condenser Water System

A Resource for Learning to Do System Diagrams

https://av8rdas.wordpress.com/category/system-
diagrams/
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Properties

oar 6511 °F
oaH 55 °F

Filter Cost Analysis

Filter Interval Reset .
Reset Interval Whenever

Filters are Changed.

oost of filters ' 2300,
oost of labor -100.
st ol disposal 2000 §
total 1 fime filtes cost 2420,00 )

fan efidency 075 <to
avgfanbhp 0.8

motor efficiency 030%. <10

vid efficiency 080 <10

avg motor kW

motor kW-hrs  6076.5

avg dally efecoost 231 §

svg daily filter cost m 5

svyg daily total cost

Schedules

releaf damper

Leconte Hall AHU-2

-y 100
8- %open

outside air damper

Retumn Fan VFD
start/ stop On

vid speed 88 %
Amps 15.1
vid fault Off

037
inH20

585 *F 586 °F
avg mixed air temp
spt 53.0 °F
act 58.6 °F

zonetemp 739 °F
nominal cig setpt 740 °F
sefpointadjby -2.0 °F
effective cool setpt 72.0 °F
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spl 24989 cfm

act 25018 cfm

spt 32000 cfm
act 31989 cfm

Supply Fan VFD
start/stop On

vid speed 79 %
vid fault Oft

Amps 29.7

spt 55.0 °F
act 55.7 °F
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Is the

System
Ready?

* The control system
IS the first step in
commissioning the
controlled_system

* |s it the control
system remotely
accessible?

e |Is control vendor
ready?

» Point to point
checks complete

o Software verified
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Calibration
and Point
to Point
Checks




Static Pressure, in.w.c.
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Static Pressure, in.w.c.
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What You See i1s What You Get;

Maybe ...

. Or maybe not
« There are many elements between the sensor and the observer and the observer and

the actuator

 All of them can impact accuracy, precision, and performance

g = =t

Device Work Station

Actuator

Transmitter

Sensor

Valve

Controller

92



What You Sense i1s What You Get:

Temperature, °F

AC-3, January 6, 2006
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What You Sense i1s What You Get:

Temperature, °F

Maybe ...

AC-3, January 6, 2006
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What You Sense i1s What You Get:

Or Maybe Not!

Temperature, °F

AC-3, January 6, 2006
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=== AC-3 Chilled Water Valve Command, 1 minute data

Date andTime
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—{1—AC-3 Discharge Temperature, 5 minute data

—{I—AC-3 Chilled Water Valve Command, 5 minute data
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The Nyquist Theorem a.k.a the Sampling Theorem

How Fast is Fast Enough
f.>2xf

Where:
f. = The sampling frequency
f. = The highest frequency contained in the signal

In words:

The sampling frequency should be at least twice the highest
frequency contained in the signal.
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Real Time Feedwater Pump Amps
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More on aliasing and sensor accuracy in the field can be found at:
https://av8rdas.wordpress.com/2016/03/16/aliasing-and-other-factors-affecting-the-accuracy-of-field-data/
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Forced vs. Natural Response Testing

Forced Response Testing

| force a change and watch how
the system responds
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Forced vs. Natural Response Testing

Forced Response Testing

| force a change and watch how
the system responds
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Forced vs. Natural Response Testing

Forced Response Testing Natural Response Testing
| force a change and watch how | observe how a system responds
the system responds to the normal course of events
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Forced vs. Natural Response Testing

Forced Response Testing Natural Response Testing
| force a change and watch how | observe how a system responds
the system responds to the normal course of events
Tons vs. OAT Per Chiller
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Forced vs. Natural Response Testing

Forced Response Testing Natural Response Testing
| force a change and watch how | observe how a system responds
the system responds to the normal course of events
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Forced vs. Natural Response Testing

Forced Response Testing Natural Response Testing
Loop tuning is a forced response | observe how a system responds
test ... to the normal course of events

Tons vs. OAT Per Chiller
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Forced vs. Natural Response Testing

Forced Response Testing
Loop tuning is a forced response
test ... ... With some important constraints

The Quarter Decay Ratio; The Quarter Decay Ratio;
Signature of a Well Tuned PID Loop Signature of a Well Tuned PID Loop
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The Open Loop Tuning Method

Insight into Handling the Constraints
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The Open Loop Tuning Method
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The Open Loop Tuning Method

Insight into Handling the Constraints
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The Open Loop Tuning Method

Insight into Handling the Constraints
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The Open Loop Tuning Method

Insight into Handling the Constraints
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The Open Loop Tuning Method

Insight into Handling the Constraints
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Getting Rid of Lags;

Sometimes It's Easier than Others

Easier

1. Add positioning relays to valve and
damper actuators

2. Install faster actuators (particularly
applicable to electric actuators)

3. Reduce the thermal lag associated with
wells by not using them

4. Use tighter linkages to minimize
hysteresis

5. Use ramps instead of acceleration and

deceleration times in VFDs

Harder
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A Bit More About Ramps

Acceleration and Deceleration Ramps
times
* Apply all of the time, any time there is a * Only apply when the set point is outside

some window relative to the control point

« Ramps will only apply if the difference
between the set point and control

change in the process

* An acceleration setting oflhz/second

slows things down at start up and any point is large (outside of some
time there is a change between predefined window)
control point and set point - If the set point and control point are

Inside the window, then the lag
associated with the ramp drops out of
the picture

» As a result, the response to a minor
variation in set point is much faster
than the response to a step change
(start up or set point change

* This introduces a permanent lag into
the control process
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Tuning Resources
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Proportional Plus Integral Plus Derivative
Control (PID) Resources
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B o L GEEE
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David St. Clair, the author of this primer, was a process control “u‘ == J
engineer who had an important insight, that being that process f CONTROLLER T UNING &Y
control engineers needed to stop talking to plant operators (RS AND ;
using differential equations if they wanted the operators to be CONTROL LOOP I’ ¥
able to properly implement and maintain their control system ‘ PERFORMA N C E
designs. So, he wrote a paper that explained PID control in . —‘UL\ — S e o
layman's terms and this is the paper. & A |_E COND EDI T TON |
l‘ I{ Ve = If o
| found out about David and this paper after learning the hard FATRs R I Al !." Pt
way about proportional error and that | needed some sort of I f /
I
process that would eliminate it. It turned out that the current !
issue of Control Engineering at the time had an article him in A Primer Nt
it. Itis included in the Control Engineering Collection of : iy e W Ol _;'
articles below. So, | ordered the book and then the associated lz—\gr%* | \\ ~
training CD and learned a lot. \/\N I :
PUBLISHED BY: J
STRAIGHT-LINE CONTROL COMPANY, INCORPORATED
David's daughter is running the business now and you can still I
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get both items for under $50. If you work with control system, | 1 ! |
it will be the best $50 you have ever spent. To order, visit
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Mother Nature
Writes Great
Functional Test

If lightning Is the anger of the
gods, then the gods are
concerned mostly about trees

Attributed to Lao-Tzu, Ancient Chinese
philosopher from the 6th Century BC

2

Image courtesy the Cloud Appreciation
Society Image Gallery

https://cloudappreciationsociety.org/qgallery
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Mother Nature
Writes Great
Functional Test

If time and budget are short:

« Verify the “domino’s” fall
correctly

* Verify trends are up and running
« Randomly spot check
 Point to point checks
 Response times
 Graphics

And use the control system’s
trending capabilities and trend
analysis to review testing by Mother
Nature
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Performing Random Spot Checks
Simply Enforce Your Requirements

Step 1
* Reject equipment and materials that don’t meet the specification
reguirements

Step 2
« Complete the commissioning process
 All processes running
 All required trends running

e Building in a normal cycle
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Performing Random Spot Checks

Simply Enforce Your Requirements

Step 3
e Test for what you need

Need the fan to be running with-in
15 seconds of a command?

With Step 2 Completed:

1.

a bk D

Put one person at the OWS and
one person at the fan

Give them walkie-talkies
Synchronize their watches

Send a start command

Time how long it takes the fan to
react
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Performing Random Spot Checks

Simply Enforce Your Requirements

Step 3
e Test for what you need
With Step 2 Completed:
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Performing Random Spot Checks

Simply Enforce Your Requirements

Step 3
» Test for what you need

Need a graphic to populate in 60
seconds or less?

With Step 2 Completed:

1.
2.

Call up complex graphics

Time how long it takes for them to
populate

See If the data makes sense

* |s the mixed air temperature
between the OAT and the RAT?

e Does the fan status match the

current command to it? e
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Ongoing
Operations
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Apply lessons learned

Require (and financially support) a thorough control
system design process for new work and
renovations

Monitor construction and use it as an opportunity to
learn about your new systems and equipment

Perform regular calibration and verification of your
control equipment

Periodically repeat functional tests and address
any issues identified

Leverage Mother Nature’s functional testing
process by closely monitoring your performance
and utility trends

Become a “silver bullet”
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Have Fun!




Factlity Dynamics

ENGINEERING

Questions? ASHRAE ) Oregon Chapter

Thank you for attending!

Visit our websites
www. FacilityDynamics.com

https://av8rdas.wordpress.com/ (Blog)
nttp:// www.av8rdas.com/ (Commissioning Resources)



http://www.facilitydynamics.com/
https://av8rdas.wordpress.com/
http://www.av8rdas.com/
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