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CITY OF BATON ROUGE 

PARISH OF EAST BATON ROUGE 
DEPARTMENT OF PUBLIC WORKS 

SEWER ENGINEERING DIVISION 
 

June 29, 2016 
 

ADDENDUM NO. 3 
 
TO:  ALL BIDDERS 
 
SUBJECT: MULTIPLE PUMP STATIONS (HIGHWAY 61 – PLANK ROAD) 
  CITY-PARISH PROJECT NO. 11-PS-MS-0035 
 
ORGINAL BID DATE: Tuesday, June 14, 2016 at 2:00 PM 
CURRENT BID DATE: Thursday, July 14, 2016 at 2:00 PM 
 
The following revisions shall be incorporated in and take precedence over any conflicting part of 
the original contract documents: 
 
 
PART 1 – UNIFORM CONSTRUCTION BID FORMS: 
 

1. For paper sealed bidders, with reference to page UCBF 1 of 4 of Part 1, Uniform 
Construction Bid Form, the Bidder shall indicate the receipt of this addendum in the 
space provided.  For online Bid Express bidders, an acknowledgement of this addendum 
will be prompted by the electronic bidding program prior to formally submitting the bid.  
Failure to indicate the receipt of this addendum shall be cause for the bid to be rejected. 

 
2. Acting in accordance with Louisiana Revised Statutes 38.2212, (C)(1), the bid opening 

date is postponed by seven (7) calendar days. Bids will be opened at 2:00 PM 
Thursday, July 14, 2016 in Room 806 of City Hall, in lieu of 2:00 PM Thursday, July 7, 
2016.  
 

 
PART 2 – SPECIAL PROVISIONS AND CONTRACT DOCUMENTS: 

 
1. For paper sealed bidders, with reference to page UCBF 1 of 4 of Part 1, Uniform 

Construction Bid Form, the Bidder shall indicate the receipt of this addendum in the 
space provided.  For online Bid Express bidders, an acknowledgement of this addendum 
will be prompted by the electronic bidding program prior to formally submitting the bid.  
Failure to indicate the receipt of this addendum shall be cause for the bid to be rejected. 

 
2. Acting in accordance with Louisiana Revised Statutes 38.2212, (C)(1), the bid opening 

date is postponed by seven (7) calendar days. Bids will be opened at 2:00 PM 
Thursday, July 14, 2016 in Room 806 of City Hall, in lieu of 2:00 PM Thursday, July 7, 
2016.  

 
 
PART VIII SANITARY SEWER WORK 
 
SECTION 820 PUMP STATION DEMOLITION AND SITE RESTORATION: 
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820-13 DEMOLITION OF EXISTING PUMP STATIONS: Delete the last sentence of Subsection 
820-13 a.4. and insert the following:   
 

Fill remaining structures with flowable fill, using care to ensure that all voids, abandoned 
sewer lines, etc. are filled.  Flowable fill shall conform to Section 911 of the 1997 Standard 
Specifications for Public Works Construction. 

 
820-13 DEMOLITION OF EXISTING PUMP STATIONS: Delete the last sentence of Subsection 
820-13 b. and insert the following:   
 

Remaining holes (including all voids under existing pump station slabs adjacent to the 
demolition limits) resulting from demolition activities shall be filled completely with flowable 
fill.  Flowable fill shall conform to Section 911 of the 1997 Standard Specification for Public 
Works Construction. 

 
SPECIAL CONDITIONS 
 
Division 11 – Equipment 
 

1. Section 11995 – Bioscrubber Odor Control System (PS 43): In Subsection 2.01A1, 
second sentence, delete the words “Dwyer DM-2000” and add the following sentences 
at the end of the second sentence:  “The Differential Pressure Transmitter (DPT) shall 
meet the odor control manufacturer’s required communication protocol and be provided 
per Section 13543 of these Special Conditions.  The DPT shall be mounted per 
manufacturer’s written instructions to stainless steel unistrut”. 

 
2. Section 11995 – Bioscrubber Odor Control System (PS 43): On Page 11995-18, 

change the heading for this Subsection “20.9 – Process Support and Control” to read 
“2.09 – Process Support and Control”.  In Paragraph “A” of this same subsection entitled 
Recirculation Pump, first sentence delete the words “Without exception a recirculation 
pump, shall be provided,” and replace with the following sentence: “A recirculation pump 
shall be provided, if required”. 

 
Division 13-Instrumentation and Controls 

 
1. Delete Section 13505 in its entirety and replace with the attached Section 13505R 

Instrumentation and Controls – Process Control Narratives (PS 43). 
 
Division 16 – Electrical 
 

1. Delete Section 16450 in its entirety and replace with the attached Section 16450R-
Switchboards. 

 
2. Delete Section 16496 in its entirety and replace with the attached Section 16496R -

Automatic Transfer Switch (PS 513). 
 

3. Add the attached new Section 16497-Automatic Transfer Control System (PS 43) and 
insert into the Specifications Special Conditions. 
 

DRAWINGS: 
 

General Drawings: 
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1. Delete Sheet Nos. G-02, G-04, and G-07 and replace with attached Sheet Nos. G-02R, 
G-04R, and G-07R respectively. 
 

Pump Station No. 43 Drawings: 
 

1. Delete Sheet Nos. 43-C02, 43-C03, 43-C05, 43-S01, 43-S02, 43-A02, 43-E01, 43-E02, 
43-E03, 43-E04, 43-E05, 43-E06, 43-E07, 43-E08, 43-E09, 43-I02, 43-I03, 43-I04, 
43-I05, 43-I06, 43-I07, 43-I09, 43-I11 and 43-OC03 and replace with attached Sheet 
Nos. 43-C02R, 43-C03R, 43-C05R, 43-S01R, 43-S02R, 43-A02R, 43-E01R, 43-E02R, 
43-E03R, 43-E04R, 43-E05R, 43-E06R, 43-E07R, 43-E08R, 43-E09R, 43-I02R, 43-
I03R, 43-I04R, 43-I05R, 43-I06R, 43-I07R, 43-I09R, 43-I11R and 43-OC03R 
respectively. 

 
Pump Station No. 105 Drawings: 
 

1. Delete Sheet Nos. 105-C02, 105-C03, 105-C04, 105-C05, and 105-S03 and replace with 
attached Sheet Nos. 105-C02R, 105-C03R, 105-C04R, 105-C05R, and 105-S03R 
respectively. 
 

Pump Station No. 124 Drawings: 
 

1. Delete Sheet Nos. 124-C02, 124-C04, 124-C05, 124-S01, and 124-S03 and replace with 
attached Sheet Nos. 124-C02R, 124-C04R, 124-C05R, 124-S01R, and 124-S03R 
respectively. 

 
Pump Station No. 513 Drawings: 
 

1. Delete Sheet Nos. 513-C05, 513-C06, and 513-S04 and replace with attached Sheet 
Nos. 513-C05R, 513-C06R, and 513-S04R respectively. 

 
2. Insert attached Sheet No. 513-S02, this sheet was inadvertently omitted from the original 

drawings. 
 

STANDARD PLANS: 
 

1. Insert attached Sheet Nos. 247-249 Standard Plan No. 502-01 Concrete Pavement 
Details (3 Sheets). 
 

2. Insert attached Sheet Nos. 250-252 Standard Plan No. 907-03 Commercial Drive Details 
(3 Sheets). 
 

COMMENTS AND QUESTIONS: 
 

1. In Section 2.01 A.1, the specs call for brackets to mount a Dwyer DM-2000 Differential 
Pressure Transmitter. The Dwyer DM-2000 Differential Pressure Transmitter is not 
mentioned anywhere else within the Bioscrubber Odor Control System spec. The 
complete project specs however, do have a section (Section 13543) on pressure 
devices. Within that section the manufactures called out for Differential Pressure 
Transmitters are Smar LD301M/LD301D, Rosemount 3051/ 3051CD, Foxboro 
IGP10/IDP10, Siemens DS III, or equal. These differential pressure transmitters are 
significantly more robust and expensive than the Dwyer Model.  Also within the P&ID 
drawing (drawing 043-OC003) a differential pressure indicator is shown rather than a 
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differential pressure transmitter so it unclear if what is needed is the differential 
pressure transmitter that is spec’d out in Section 13543, the differential pressure 
transmitter that would fit on the mounting brackets specified in Section 11995, or a 
differential pressure indicator as the P&ID indicates. Obviously there is a significant cost 
differential between these possibilities. 

 
Please clarify the intent of the spec with regard to the above. 
 
A differential pressure transmitter (DPT) shall be provided per this Addendum.   

 
2. Similarly, in the P&ID drawing (Sheet No. 43-OC003).  A differential pressure indicator is 

shown measuring the differential pressure across the blowers.  However, within the 
Bioscrubber Odor Control System spec Section 20.9 F.8, the spec calls out that the fans 
need to have a low and high differential pressure set point.  This is confusing because in 
order to have set points you would need to install a differential pressure transmitter, or 
pressure switches to trip the set points rather than just an indicator. 

 
Please clarify if the intent is to have a differential pressure gauge, switches or 
transmitters across the blowers. 
 
A differential pressure transmitter (DPT) shall be provided.  DPT shall have an 
indicator.  Refer to this Addendum. 

 
3. Additionally, the Bioscrubber Odor Control System spec Section 2.07 calls for a specific 

air flow switch.  It says to furnish and install on FRP ductwork at locations shown on 
plans.  However, the plans do not show air flow switches anywhere so it is unclear 
where, or if and how many air flow switches are needed. 
 
Please confirm the number and location of required flow switches. 
 
Air flow switch shall be installed per manufacturer’s written instructions on the 
common header on the discharge side of the blowers. 
 

4. In the specifications for the odor control equipment there is a statement that “without 
exception, a recirculation pump will be supplied”.  This is the first time we have seen this 
requirement in the specifications.  BioAir Odor Control systems do not use a recirculation 
pump.  BioAir has multiple installations in the City of Baton Rouge currently (with others 
in submittal stage).  Would it be possible to get the language change to “a recirculation 
pump will be supplied, if required”. 
 
Refer to Special Conditions, Division 11 – Equipment, Item No. 2 included in this 
addendum. 
 

5. Is there a standard detail for butt joints, construction joints, and expansion joints that was 
not included in the plans? 
 

 Yes, see Standard Plan No. 502-01 Concrete Pavement Details, attached to this 
Addendum. 
 

6. Sheets 105-CO2 and 105-CO3 show different slopes and elevations for the fill area, 
which sheet should be accepted as correct? 
 
See Sheet Nos. 105-C02R and 105-C03R, attached to this addendum. 
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7. Is river sand the preferred fill at all existing wet well sites? 
 
Existing pump station wet and dry wells shall be filled with flowable fill.  Refer to 
this addendum.   
 

8. Does the regarding at PS 124 include the existing asphalt drive and gravel surrounding 
the existing wet well?  Is this to be removed and replaced with select fill? 
 
See Sheet No. 124-C05R attached to this addendum. 
 

9. Sheet 43-C04 references Standard Spec 10-4 in regard to exercising of existing gate 
valves and what to do in the event that they are not in working order.  The specifications 
we received do not include Section 10-4 in the Measurement and Payment Section, it 
goes from 10-2 to 10-6.  Please include Standard Spec, or Special Provision 10-4 in an 
upcoming addendum. 
 
Section 10-4 refers to the 1997 Standard Specifications for Public Works 
Construction.  See Page SP 1 of 324 of the Special Provisions on how you can 
obtain a copy of the Standard Specifications. 
 

10. Please confirm the Existing Pump Station 43 may be modified structurally in order to 
remove the existing pumps per Note 3 which requires the Contractor to submit a 
sequence of construction for approval.  These pumps are located approximately 28’ 
deep, with the only access being a stairwell or a 4’6”x5’6” access hatch. 
 
The existing pump station may be modified structurally to accommodate the 
Contrator’s means and methods.  However, all structural modifications shall be 
designed by a State of Louisiana licensed Structural Engineer and shall be 
submitted for review and approval prior to any structural modifications being 
made. 
 

11. Please confirm that “ceramic lined” is not the same as “epoxy lined” in regard to Ductile 
Iron Pipe.  There are numerous instances, but one example, Sheet 124-C02 Note 5 calls 
for “ceramic lining” of Ductile Iron Pipe.  Please confirm that the Engineer’s intend, is to 
have this pipe Epoxy lined with 401 in accordance with Spec Section 804 and the QPL, 
and that ceramic lining is not required for this project.  Ceramic lining in lieu of 401 lining 
is a significant cost difference. 
 
These terms for this project mean the same thing.  The intent is that all Ductile 
Iron Pipe and fittings conform to Section 1016-2.3(f) of the Special Provisions for 
approved Ceramic Epoxy pipe and fitting lining materials. 
 

12. Please confirm that “Structural Fill” includes the site work to bring the sites to grade, and 
does not only include the immediate fill around the structures themselves.  There is a 
significant amount of general site fill at some of these sites, bringing the grade up 6’ in 
some cases.  It appears that the profiles indicate that all site fill will be considered 
structural, which must be imported select fill, correct? 
 
All required fill shown shall be “Structural Fill”.  If the insitu soil being excavated 
for the installation of the pump station wet wells, does not meet the requirements 
for structural fill, structural fill will then need to be imported and all the excavated 
material shall be removed from the project work site. 
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13. Please confirm that Note 1 on Sheet 513-C-02 would fall under Standard Spec 10-4 in 
regard to exercising of existing valves and what to do in the event that they are not in 
working order.  This spec section is not included in the Measurement and Payment, 
please include Spec Section 10-4. 
 
If applicable, Section 10-4 of the Standard Specifications for Public Works 
Construction would apply.  However, we have been advised that all valves were in 
good working order. 
 

14. Please indicate whether there will be special work hours on Pump Station 105, due to its 
proximity to a residence, or whether special provisions will be needed by the Contractor 
such as sound attenuation, line of sight mitigation, special monitoring, etc. 
 
It is recommended that the Contractor not begin work at this pump station site no 
earlier than 7:00 A.M.  See Section 9-5 of the Special Provisions for other 
requirements.  Contractor shall follow the Parish noise ordinance and vibration 
monitoring specification (Section 5-11.1 of the Special Provisions). 
 

15. Will the date be postponed? 
 

 Refer to this Addendum. 
 

16. Please confirm that the existing MCC and VFDs at Pump Station 43 will need to be 
protected from the elements during demolition of the existing Electrical room roof, until 
the existing electrical building is dried in, new gear and VFDs set, and that the 
Contractor must provide temporary shelter until such time. 
 
The existing pump station is to remain in full operation and the roof is not to be 
demolished.  If warranted the Contractor will need to protect the existing and new 
electrical equipment during the re-roofing operation if rainy conditions are 
encountered.  Therefore both the existing and new equipment shall be protected 
from the weather at all times. 
 

17. General Note A, Sheet 43-C02 states that the Contractor is responsible for de-mucking 
all existing stump holes, and any other areas of poor subgrade, excavate to suitable, 
backfill and compact.  There is no way to determine the quantity of poor subgrade, 
please include an estimated quantity of subgrade restoration by the Engineer or Owner 
so that all bids are equal, or add a bit item to be paid on a unit price basis by actual 
quantity. 
 
This note has been deleted for this pump station site, see Sheet No. 43-C02R 
attached to this addendum. 
 

18. Please confirm the Average and Peak flows for Pump Station No. 43, and confirm that 
Bid Item 9999993 is only required in the event that the existing gate valves are not 
operable. 
 
Dry Weather Flow 2,000 GPM 
Wet Weather Flow 9,000GPM 
  
Bid Item 9999993 will be payment for temporary bypass pumping if existing 
suction and discharge gate valves are not operable per Section 01140, Paragraph 
3.3.D of the Special Conditions. 
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19. The bid documents indicate that the Contractor shall conform to the requirements of the 
Consent Decree and references the full document on the SSO Program website.  This is 
a large document; can you provide clarification or direction on which sections of the 
Consent Decree are applicable?  Can you clarify if Contractor may be subject to 
damages in addition to liquidated damages if the work is not completed on time?  

 
The Consent Decree requires that the C-P notify all parties involved that the C-P is 
under a consent decree, that the project is directly related to the said Consent 
Decree, and to make all the Consent Decree documents available to those parties 
involved.  Damages for failure to complete the work on time will be in accordance 
with Section 9-8.3 of the Special Provisions.  Per the contract time, all work 
associated with this contract is expected to be complete well before the final 
Consent Decree milestone date. 
 

20. On Sheet 105-C02, the 8" new Force Main is tying into the existing force main without 
stopping flow back to the existing Pump Station. Should there be an additional Plug 
valve on the existing Pump Station side or are we just to put the plug valve shown on the 
existing line on the pump station side of the tie-in? 
 
Yes, see Sheet No. 105-C02R, attached to this Addendum. 

 
21. Is a project sign required at each pump station site? 

 
No, only two signs for the entire project. 

 

22. Drawing 124-C02 plan and profile calls out the wet well invert at EL. 74.5. Drawing 124-
S01 shows the invert at EL. 77.5.  Please clarify. 
 
The required invert elevation is 74.5.  See Sheet No. 124-S01R, attached to this 
addendum. 
 

23. Drawing 105-C02 states that the existing pump station wet well is to be abandoned with 
flowable fill. Drawing 105-C05 states to backfill fill with river sand. Please clarify. 
 
The existing pump station will be abandoned with flowable fill.  See Sheet No. 105-
C05R, attached to this addendum. 

 

24. Specification section 820 states that river sand is to be used to backfill the demolished 
pump stations. Drawing 105-C02, 124-C05 and 513-C06 note for the demolished pump 
stations to be filled with flowable fill.  Please clarify. 
 
The existing pump station will be abandoned with flowable fill.  Refer to Section 
820 of this addendum. 

 

25. Is a separate office trailer required for the engineer? 
 
No. 

 

26. Please provide the diameter of the existing PS105 metal well on drawing 105-C05. 
 
The estimated diameter of the existing steel dry well is 8 feet. 
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27. In regards to Instructions for Submitting Bids, item 1 "Submit Part 1A, Bid Forms 
Required by Statute Or By The Louisiana Administrative Code" is to be  submitted 
prior to the opening of bids. 

 

SP 4 of 324, paragraph 2-8.1 states the above "shall be submitted prior to the opening of 
all bids related to a contract for public works either enclosed in a  separate envelope or 
included in their sealed bid envelope". 

 
Please clarify if the "Part 1A" forms can be submitted with the bid. 
 
Part 1A forms can be submitted with the bid. 

 

28. Are pump station electrical conduits required to be encased in concrete as depicted on 
drawing G-13?   

 
Refer to Section 16130 of the Special Conditions.  PVC Schedule 40 conduit is 
required to be encased in red tinted concrete.  Direct burial of PVC-coated rigid 
galvanized steel conduit is allowed with no concrete encasement. 
 

29. Can the minimum pump efficiency for Pump Station 105 pumps be changed to 
53 percent (53%)?  

 
 The minimum pump efficiency for Pump Station 105 pumps was revised to 

53 percent (53%).  Additional revisions were also made to the pumps being 
supplied at the other three (3) pump stations.  Please see Sheet Nos. 43-C05R, 
105-C04R, 124-C04R, and 513-C05R for all pump revisions attached to this 
addendum. 
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SECTION 13505R 
 

 

INSTRUMENTATION AND CONTROLS - 
PROCESS CONTROL NARRATIVES (PS 43) 

 

 
PART 1 - GENERAL 

 

 
1.01 CONTROL LOOP NARRATIVES  
 
A. General Requirements 

 
1. The following control loop descriptions shall be used in conjunction with the 

conformed construction documents. 
 

2. Bumpless transfer shall be applied to all software programming when transferring between 
automatic modes, automatic/manual modes, Local/Remote modes, or Local/Remote 
automatic modes of operation.  Bumpless transfer includes set point tracking, process 
variable tracking, and tracking of open/close, on/off, speed, or position such that transfer 
from one mode to another does not affect processor outputs that could impact or "bump" 
the process.  When indicated in the drawings or specifications for a particular piece of 
equipment, the specific intent of bumpless transfer is to permit startup locally and then 
transfer to computer manual or computer auto (such as in a lead/lag algorithm) without 
"bumping" the process or requiring shutdown of equipment.  Once in computer mode, 
transfer from manual to automatic operation is accomplished without process disturbance 
utilizing set point tracking of the process variable. 

 
3. For all controlled devices, if a device is commanded to start or stop by the programmable 

logic controller (PLC) and the device feedback state does not match the commanded state 
within a preset time, an equipment command fail alarm shall be generated by the PLC for 
display and alarming at the Local Control Panel (LCP)/ Operator Interface Terminal (OIT) 
and the device shall be commanded to stop.  If a device feedback state does not match the 
commanded state at any time, excluding the change of state described above, and a preset 
time delay expires, an equipment command fail alarm is generated by the PLC for display 
and alarming at the LCP/OIT and the device is commanded to stop.  After a command fail 
alarm occurs, the device cannot be started again until a Reset has been issued at the 
LCP/OIT.  The local PLC OIT shall be labeled with the critical I/O functions, such as 
starting/stopping a pump, changing a pump mode, changing a pump set point and ways to 
view critical information, such as wet well level. 

 
4. For all controlled valves, if the valve is commanded to open or close by the PLC and the 

valve feedback state does not match the commanded state within a preset time, a valve 
command fail alarm shall be generated by the PLC for display and alarming at the LCP/OIT 
and the commanded state shall remain the same.  If the valve feedback state does not match 
the commanded state at any time, excluding the change of state described above, a valve 
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command fail alarm shall be generated by the PLC for display and alarming at the LCP/OIT 
and the commanded state shall remain the same. 

 
5. For all analog modulating valves, if the valve is commanded to open or close to a specific 

position and the position feedback signal deviates from the commanded position by a preset 
dead band for a preset time period, a valve deviation alarm shall be generated by the PLC 
for display and alarming at the LCP/OIT. 

 
6. Runtimes for all motorized equipment shall be totalized at the PLC as well as by local 

hardware non-resettable hour runtime totalizers. 
 

 
7. All process flows shall be totalized at the PLC. 

 

 
8. For flowmeters, when respective outlet valves are closed or when no pumps are 

running, the PLC respective flow totalizer will be coded as to not accumulate values 
caused by noise or errors in calibration. 

 
9. When valves are closed or no pumps are running, the analog flow signal associated 

with the well shall not generate a low flow alarm. 
 

10. For all pumps of at least 75 horsepower, a delay timer shall be implemented at the PLC 
such that after the pump is shut down, the pump is not capable of being re-started until the 
timer expires.  This time should be 60 seconds, unless otherwise specified on a drawing. 

 
11. All analog and discrete scaling ranges necessary to program this system shall be 

determined from project specifications or manufacturer data sheets. 
 

12. For all Variable Frequency Drive (VFD) pumps and feed systems, if the pump is 
commanded to run at a specific speed and the speed feedback signal deviates from the 
commanded speed by a preset dead band for a preset time period, a speed deviation alarm 
shall be generated by the PLC for display and alarming at the LCP/OIT.  Pump startup and 
stop time especially must be ignored for deviations for preset times due to mechanical delay. 

 
13. All tuning parameters for each PLC software PID controller shall be entered at the OIT. 

Tuning trends shall be provided to tune and monitor the PID operations.  Tuning parameters 
settings shall be password protected. 

 
14. All alarms and control set points shall be entered at the OIT.  The alarm and control set 

points shall be password protected. 
 
15. Each VFD will have a local On-Off-Remote switch.  All pumps will follow the following 

operation information.  It is expected that the VFD have dual set points built into the 
drive.  One set point for “local” and another analog set point for “remote” operations. 
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a. When the remote switch is in On, the pump will run assuming no pump interlocks 
are blocking the pump from running.  The speed will be controlled by the local 
VFD set point. 

 
b. When the remote switch is in Off, the pump will stop. 
 
c. When the remote switch is in Remote, the VFD will respond to the PLC 

commands and programs.  The pump will come up in PLC Manual mode if the 
prior switch was in Off or On position.  The operator must change the pump state 
from Manual to Remote for the pump to be able to enter into the normal PLC 
control sequence described later.  In Manual (PLC), the operator can control the 
pump through a local operator block in the OIT interface.  In Remote (PLC) the 
start/stop and speed will be controlled by the pump logic. 

 
d. The PLC shall receive pump alarms such as high temperature, moisture, intrusion 

and pump fail signals.  Each alarm condition shall be individually displayed on 
the local OIT and shall be available for retransmission to the future SCADA 
system. 

 
e. Each pump shall have a limit switch on the discharge check valve which can 

shutdown/block the pump if the valve is not open.  Each pump will alarm if the 
check valve is not at least 20% open when the pump is running.  The alarm will 
have at least a 30 second delay to allow time for the pump to initially get up to 
speed and to avoid other nuisance alarms during transient conditions. 

 
f. Status indicators for pumps will include the following “Status Conditions”: 

  
 Pump running/stopped 
 Pump in Local/Remote (switch state) 
 Pump in Manual/Auto (PLC state) 
 Pump in Lead/Lag-1/Lag-2/Lag-3 
 Pump speed % 
 Pump alarms such as pump moisture or temperature or bearing 

temperature 
 Pump enable signal as shown by relay monitoring pump enable signal 
 All status signals shall be available for retransmission to the future 

SCADA system. 
 Pump Fault 

 
g. In all control modes, the pump shall have a hardwired interlock to stop/block  the 

pump from running for all Interlock conditions.  The following interlocks are 
temporary in that the pumps will be blocked from running as long as these 
conditions exists.  These conditions include the following: 
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  LoLo level in well 
  High pressure on outlet of pump through a relay with a TDO of 30 sec 
   Field adjustable timing 
  Hi pump motor temperature 
 
h. If the PLC is in control, it will monitor the run status of all pumps regardless of 

pump state of manual or remote.  At no time should all pumps be allowed to run, 
the last pump will have its “enable drive” signal driven to block the pump from 
starting even if some of the VFDs are in Local operator mode. 

 
i. At no time shall the PLC start a pump sooner than 60 seconds after the previous 

pump start.  This includes a power failure which shall not start any pumps for up 
to 60 seconds after pump power is restored. 

 
j. On OIT, the pump symbol shall be a selectable target which retrieves the 

respective control overlay display.  The overlay display shall contain control 
targets which allow selection of pump control modes (auto/man), manual pump 
control (start/stop and speed), mode (Lead, Lag-1, etc), service mode (out-of-
service), and shall duplicate status indicators as mentioned earlier.  All status and 
alarm signals that are displayed on the OIT shall be available for remote 
indication at the future SCADA system. 

 
k. It is expected that any pumps taken out of service will have the VFD switch put in 

the “Off” position as well as putting the pumps in the “out of service” mode in the 
PLC so that the PLC programming can properly ignore the pumps that are out of 
service. 

 
l. When a pump is in Local (switch) or Manual (PLC), that pump shall be flagged as 

out of service for the PLC.  If the pump is in auto and the pump fails to start when 
commanded, it shall be removed out of the control rotation scheme and marked as 
“out of service” and will remain in that state until the operator puts the pump back 
into service.  An alarm will be generated any time a pump is taken out of service 
regardless of reason. 

 
m. All available pumps shall rotate roles after the current lead pump shuts down  

Upon stopping of the Lead pump by the PLC control scheme, the role of the 
pump shall be rotated to the last available run role so that it is not restarted until 
all the other pumps have had an opportunity to run.  Pumps not in “remote” 
(hardware switch) and not in “auto” (PLC flag) shall be ignored from the 
automatic rotation. 

 
16. LoLo, low, Hi, and HiHi alarms shall be provided for all analog signals at the OIT.  All 

analog signals will have a minimum of a 2% dead band to minimize nuisance alarms. 
 
17. For analog points, under-range (loss-of-signal) alarms shall be generated by the 

PLC for display and alarming. 
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18. PLC system diagnostic status and alarming shall be displayed and alarmed at the OIT for 
conditions such as communication status/failure and hardware status/failure. 

 
19. Alarms shall be capable of being acknowledged and reset at any OIT location provided the 

proper login credentials are entered. 
 

20. All OITs shall require the operator to log in before changing process variables or operating 
equipment.  Different levels of security shall be configured so that certain plant functions 
can be performed only by certain plant personnel. 

 
21. PLC design shall incorporate some type of failure notification whenever a pump is 

shutdown automatically. 
 
22. At power failure, the ATS shall generate, via a contact closure to the PLC, a request for the 

generators to start.  The PLC shall start both generators and once the ATS gets the 
“generator circuit breaker closed” contact, the ATS shall switch power source to the 
generators.  After 5 minutes on generator, the PLC shall begin the LBGC (Load Based 
Generator Control) function.  The PLC shall run only the number of pumps so that the 
available generator KW capacity is not exceeded.   If the pump load is less than four pumps 
and the 600 KW generator is running, then the 200 KW generator shall be shutdown via the 
PLC run/stop signal to the 200 KW generator. 

 
 When on generator, each time a pump needs to start or shut down, the PLC shall do the 

LBGC which calculates the KW needed to run the pump load demand.  Under normal 
operation the 600 KW generator shall not be shut down and only the 200 KW generators 
shall be started/stopped as needed.  If only the 200 KW generator starts and the 600 KW 
generator fails, then only 1 pump shall be allowed to run.  All generators shall be monitored 
by the PLC for running status, faults, low battery conditions, low fuel and any other 
applicable faults.   

 
   Signals from each of the generator to PLC 
    Generator “on”   contact closure when on 
    Generator has a fault  contact open when fault 
    Generator has low fuel  contact open when low fuel level 
    Generator has low battery volt contact open on low battery voltage 
    Generator circuit breaker on contact closed when circuit breaker closed 
    Generator fuel leak  contact closed on no leak 
 
   Signals from ATS to PLC 
    ATS is in Auto   contact closure when in Auto 
    Utility Main breaker closed contact closure when breaker closed 
    Gen Main breaker closed contact closure when breaker closed 
    Start generators   contact input to indicate Utility power loss 
 
   Signals from PLC to 600 KW generator 
    Start/stop generator  contact closure to start/run 
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   Signals from PLC to 200 KW generator 
    Start/stop generator  contact closure to start/run 
 
   Signals from generator controller to ATS 
    Generator is On   contact closure when on 
    Generator CB is closed  contact close when CB closed 
 
 
23. One combustible gas detector will provide the PLC with the current analog combustible gas 

level as well as a Hi and a HiHi digital input to generate alarms in the PLC and at the OIT 
as well as sound appropriate horn and light alerts.  When the combustible gas detector 
triggers a high level input, then the OIT will generate an alarm and turn on the “yellow” 
outside warning light.  When the combustible gas detector triggers a HiHi level input, then 
the OIT will generate an alarm and turn on the “red” outside warning light. 

 
24. A well level switch shall be incorporated into the bubbler such that a LoLo level will 

prevent any pumps from starting in the well regardless of whether the pump is in manual or 
auto modes.  The LoLo lock out will only stop the pumps while the LoLo is true. 

 
25. All valve open and close limit switches, level contacts or pressure switches will be DPDT. 

When a device cannot support DPDT, relays will be added to replicate a single contact into 
a minimum of a DPDT.  Valve and limit switch contacts will be “closed” when the PLC is 
okay to run (non-alarm condition). 

 
B. General control description 
 

Pump control scheme description 
 Note:   All El x.y elevations shall be dynamically adjustable as part of operations.  The 

percent speed triggers shall also be adjustable as part of operations.  All triggers will 
be password protected from changes.  Elevations are from bottom of bubbler tube in 
well and may require some adjustments 

 
1. Lead pump – If the well level rises and reaches EL 7.45’or higher and it has been 

more than 60 seconds since any previous auto mode pump has been run, then the 
Lead  pump will start.  The initial pump speed will be set at 50%.  The pump 
speed will be controlled by the same PI control loop scheme that is driving all 
running auto pumps,  If the level drops below EL 6.57’ then all pumps shall 
shutdown and pump roles shall rotate.  The Lead pump role shall then go to the 
current Lag1 pump and the role rotation shall continue for all pumps such that the 
Lead pump that was just running will be the last pump to restart again. 

 
2. Lag-1 pump – If the level goes above EL.8.32 for 30 seconds and more than 60 

seconds from the Lead pump starting, then the lag-1 pump will start.  The initial 
set point for the lag-1 pump will be 50% and the pump will increase its set point 
over 1 minute to the PI operating set point and after that be totally controlled by 
the PI level control loop in step 1.  If the pump speed falls to and stays at 50% for 
60 seconds, then the current lead pump shall shutdown and the pump roles will 
rotate. 
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3. Lag-2 pump – If the level rises above EL 8.9’ for 30 seconds and it has been more 

than 60 seconds since the Lag-1 pump started then the  Lag-2 pump will start at 
50% set point and increase over the next minute to match the PI set point and then 
lock into the PI controller set point from then on.  If the pumps speed falls to 60% 
or less for 60 seconds, then the current Lead pump will stop and the pump roles 
will rotate as described before 

 
4. Lag-3 pump – If the level goes/stays above EL 10.0’ for 30 seconds and it has 

been more than 60 seconds from the start of the Lag-2 pump, then the Lag-3 
pump will start at 50%.  The pump will increase its speed over the next minute to 
the current PI set point and then will lock into the PI controller with the other   If 
the pump speeds falls to 70% for 60 seconds, then the current Lead pump will 
shutdown and the pump role rotation will happen as described before. 

 
5. If a pump is not in “remote”, or fails to start when commanded, it shall be 

removed from the pump rotation scheme and the spare will be brought in to the 
control scheme. 

 
 Pump Control Summary trip points 
 
 Note: All setpoints below will be software adjustable at any time through the 

OIT. 
 
 Hi-Hi alarm  EL 11.0’ 
 Start lag-3 pump EL 10.07’ 
 Start lag-2 pump EL 8.9’ 
 Start lag-1 pump EL 8.32’ 
 Start lead pump EL 7.45’ 
 Well level setpoint EL 6.0’ 
 Stop all pumps  EL 6.5’ 
 Low Level lockout/ 
 Cutoff and alarm EL 4.0’  (reset at EL 6.5’) 
 
 
Low-low well level alarm (level switch at EL 4.0’, resets on EL 6.5’) 
High-high well level alarm – level switch at EL 11.0’ 
High or low bubbler alarms at EL 11.0’ (high) and EL 4.5’ (low) 
 
The LoLo water levels shall be hardwired into the pump VFD to stop them immediately at 
the low-low level.  The level devices will have appropriate dead band. 

  
1.02 SCOPE OF WORK 

 

 
A. To assist the Process Control System Supplier (PCSS) in determining the scope of work, a series of 

process and instrumentation drawings (P&IDs) and details are provided.  Unless specifically stated 
otherwise, the PCSS shall be responsible for providing all instrumentation, control equipment, and 
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auxiliary devices necessary to perform the functions specified herein and as shown and described 
on these diagrams.  Any auxiliary devices such as lightning/surge protectors, relays, timers, signal 
isolators, signal boosters, etc. which are necessary for complete operation of the system, or to 
perform the functions specified, shall be included whether or not they are specifically shown or 
tabulated on P&IDs. 

 
B. The intent of the P&IDs is to describe in as much detail as possible, the hardware, software and 

functional requirements of a process measurement and control system. They are not intended to 
convey requirements for conduit and wiring between panels or system components.  This 
information is included in appropriate electrical specifications and Drawings.  Any additional 
wiring or raceway required for a fully operational system shall be provided at no additional cost to 
the owner. 

 
1.03 OVERALL PROCESS 

 

 
A. Gravity Influent Pump Station 

 

 
1. The Gravity Influent Pump Station (GIPS) conveys wastewater to the wastewater pipeline 

system. The existing pumps shall be replaced by higher HP submersible pumps for high 
water/wet weather conditions. These pumps shall be controlled by Variable Frequency 
Drives (VFD).  Signals from the VFDs shall be communicated to the PLC with analog and 
digital inputs/outputs.  Hardwired signals for the individual equipment in the Pump Station 
shall be connected to the local PLC panel.   

 
B. Odor Control for Existing Gravity Influent Pump Station 

 

 
1. The odor control equipment will operate as specified in Division 11 and currently as 

defined has no applicable control connections.  Monitoring of the Odor control system 
will be accomplished with the following contact provided by the Odor Control System to 
the PLC: 

 
  Odor Control system trouble alarm 
 

1.04 RELATED WORK 
 

 
A. Electrified mechanical equipment requiring controls, as discussed in this section, is covered in 

Section 11. 
 

B. Electrical equipment, including wiring and other appurtenances, is covered in Section 16 
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PART 2 - CONTROL LOOP DESCRIPTIONS 

 

 
2.01 CONTROL LOOP DESCRIPTIONS 
 
General 
 

A. The control system will operate as a single level control system.  This single level system 
will feed all active pumps to run at the controlled speed to maintain the water well level to 
the desired set point level.  The system will continue to change the pumps speeds from 50% 
up to a max 100%.  At the desired trigger levels and appropriate delay times, the system will 
add or remove pumps as needed.  The Lead pump will always be the first pump to shutdown 
and then the Lag-1 pump will assume the Lead role and all other pumps will propagate each 
of their own new roles.  One pump will normally be designated “spare” and will only join the 
pump rotation should a pump be turned offline, maintenance by an operator, or if a pump 
fails to start.  A pump will remain “off” or “failed” until an operator manually changes the 
pump state back to either spare or a lag pump.  Changes to pump state will only be done after 
an operator log in.  At no time shall all pumps be allowed to run, even if a pump is operated 
completely in “local” mode, the hardware interlock pump system will still count the pump as 
running.  

 
B. Each pump Systems 05-01 through 05-05 will include the following equipment:  Tags for pump P-

05-01 shown for clarity: 
 
 Pump/pipe system 
  Pump    P-05-01 
  Check valve  ZA-05-01   Open/close 
  High Outlet pressure TDO relay switch 
     PAH-05-01   Hi/normal 
 
 Pump Monitor (Mass711 or equivalent) 
  Pump Hi temp  TAH-05-01   Hi Temp/normal 
  Pump moisture  YAH-05-01   Hi Moisture/normal 
 
 VFD drive  
  Speed set point  SY-05-01   normal range 50-100% 
  Actual speed  ST-05-01   0-100% 
  System Reset  UY-05-01   Reset/normal 
  Drive Run  EY-05-01   Run/stop 
  Drive fault  UA-05-01   Drive auxiliary fault 
  Reset all  UY-05-01   reset all VFD devices 
  Drive run state  YI-05-01   Running/Stopped 
  Drive in remote  ZSR-05-01   Remote/manual 
  Drive current  IT-05-01   VFD output current 
  Hand switch  HOA-05-01   On-Off-Remote switch 
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The previous description is for all pumps from P-05-02 to P-05-05. 
 
1. P&ID drawings 

 

 
a. GIPS pump running/stopped/fault shall be indicated at the PLC’s OIT and 

at the VFD panel. 
 

b. The pump runtime shall be indicated and recorded on the OIT as well as on a local 
non-resettable hour meter located on the VFD drive. 

c. Pump Motor Temperature High shall be alarmed at the PLC’s OIT as well as an 
indicator light at the VFD panel. 

 
d. Pump Motor leak shall be alarmed at the PLC’s OIT as well as an indicator light at 

the respective VFD panel. 
 
e. High Pump motor bearing temperature shall be alarmed at the PLC as well as the 

respective VFD panel. 
 

f. Pump Speed shall be indicated at the PLC’s OIT as well as the VFD HMI panel. 
 
g. Pump check valve, ex. ZA-05-01 Open/Close, shall be indicated at the respective 

VFD panel. 
 

 
h. Under normal operating conditions no more than 4 pumps shall be allowed to 

run.  The system shall be electrically interlocked to prevent more than 4 pumps 
from running, even if the operator uses “manual” mode on some of the pumps. 

 
j. An On-Off-Remote selector switch shall be provided at the VFD drive panel and 

switch selection “remote” state shall be wired to the VFD panel for control use and 
be displayed on the OIT. 

 
k. Switch “Local” Mode VFD 

When drive switch is set to On, the drive shall run and speed will be set through the 
local VFD HMI manual set point.  When drive switch is “Off” the drive will stop. 

 
 

l. Switch “Remote” Mode -VFD: 
 

1) OIT - PLC Manual mode: 
 

 
i. Pump Start and Stop mechanisms shall be provided at the PLC’s 

OIT. 
 

ii. A Pump speed set point shall be entered at the OIT. 
 

 
iii. The pump outlet gate will be manually operated only from the 
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corresponding hand switch station but will act as software 
interlocks to prevent a pump from starting if the outlet valve is 
not open. 

 
iv. Even in Manual mode all the normal drive “inhibits” will still 

function. 
 

2) OIT – PLC Automatic mode: 
 

 
i. Pumps shall be operated in a lead/lag1/lag2/lag3 configuration to 

evenly distribute the runtime.  The spare pump will not be 
involved in the running roles unless a pump fails or is taken offline 
by an operator.  In the automatic mode the Lead pump will stop 
and the Lead role will rotate to the next Lag1 pump and the 
rotation will continue through all the Lag pumps.  The Lead/Lag 
rotation shall take place when a Lead pump is requested to shut 
down or if the lead pump fails to start.  If more than one pump is 
running, the Lead pump shall be the first to shut down and the 
Lag1 pump shall become the Lead and the other Lag pumps will 
rotate roles accordingly. 

 
ii. The pump operation shall be interlocked with the discharge check 

valves status high pressure relay by driving the drive enable signal 
to disable.  The interlock description is the same as that for the 
Manual mode of operation. 

 
iii. Pumps shall operate based on the bubbler level and the desired 

operator level set point level in the well using the OIT interface. 
 

iv. Pump operating status such as maintenance, pump OK, etc. shall 
be operator settable from the PLC’s OIT. 

 
v. In the case when more than one pump is running, the pumps shall 

be operated at the same speed for efficiency.  When a pump is 
started it will be started at the 50% output and then change its speed 
until it agrees with the desired pump set point speed as calculated 
by the PLC.  At that time, all pumps will continue to operate with 
the same speed set point as created by the level controller. 

 
vi. The pump speed shall be varied according to a PID loop running 

on the PLC which will work to maintain the programmed level in 
the well. 

 
vii. At no time should more than max pumps minus one ever be 

allowed to run, even if some pumps are started in manual mode.  
Upon the max number of pumps running, the pump max hardware 
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relays shall then drive the disable on the non-running pump VFD.  
Once the number of pumps is below max number of pumps minus 
one the drive enable signal will be restored to previous state. 

 
D.   The LoLo level switch located in the system bubbler will interface with both the VFD pumps as a 

drive disable when the well is in LoLo level and a call for “help” that water level is too low will be 
generated. 

 
1. The LoLo level relays are driven by the LoLo level switch and are inserted into the 

VFD drive enable such that LoLo will block any VFD from starting.  The HiHi 
level sensors will be wired to the PLC and will generate alarms to indicate the 
discrete level sensors have tripped.  No bypass is provided for these level switches, 
because only an alarm is generated and nothing stops the control process from 
running. 

 
2. The normal well LoLo and HiHi level switches will be separate from the 

emergency system LoLo and HiHi level switches. 
 

E. Outlet flow meters:  FIT-05-01  
 

1. Flow meter functions 
 

 
a. Flow meters shall totalize all individual flow meters as well as the sum of the flows 

out of the system. 
b. Totalizers shall be designed to ignore noise signals when pumps are not on or 

output valves are not open. 
 

F.  Generator monitoring and control 
 

1. Generators will be monitored for all alert and fault conditions.  Additionally, the PLC 
will be capable of starting the generators from the PLC programming or OIT. 

 
a. Low fuel 
b. Low battery voltage 
c. Generator fault 
d. Generator circuit breaker is open/closed. 

 
2. When switching onto generator power or back to utility power, the PLC shall 

shutdown all current running pumps, do a pump role rotation and then let the pumps 
restart under the normal pump start sequence. 

 
G.  General PLC monitoring 

 
1. PLC system components such as power supplies, PLC faults, etc shall be monitored 

by the PLC and generate alarms appropriate to the alert condition. 
 

2 Additional alarm inputs may be needed depending on actual design 
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H. External alarms 
 

1. The PLC system shall monitor the combustible gas analyzer for both the analog 
continuous combustible level and the discrete Hi and HiHI contacts and alarm the OIT 
as needed and generate appropriate alarms.  Additionally when a high combustible gas 
level is detected both the horn and alarm light will be turned on. 

 
2. Alarm light will remain on as long as the alarm condition exists. 

 
3. The alarm horn will have a panelbutton or an OIT acknowledge button to silence the 

horn. 
 

4. The “Odor control system” shall provide contact openings (fail safe) for the following 
defined conditions. 

 
a. Odor system trouble alarm 

 
 
 
 
 

 
 

END OF SECTION 
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SECTION 16450R 

 
SWITCHBOARDS 

 
PART 1 - GENERAL 
 
1.01    SCOPE OF WORK 
 

A. Furnish and install a free standing dead front type switchboard, with automatic transfer 
switch, utilizing group mounted circuit protective devices as shown on the drawings and 
as specified herein. 

 
1.02 REFERENCE STANDARDS 
  

A. NEMA PB 2 Deadfront Distribution Switchboards 
 
B. NFPA 70 National Electrical Code 
 
C. UL 467  Grounding and Bonding Equipment 
 
D. UL 489 Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-

Breaker Enclosures 
 
E. UL 891 Switchboards 
 
F. UL 1449  Transient Voltage Surge Suppressors 
 
G. UL 1283   Electromagnetic Interference Filters 
 
H. ANSI/IEEE C62.41.1-2002  IEEE Guide on the Surge Environment in Low Voltage 

(1000 V and Less) AC Power Circuits; C62.41.2-2002 - IEEE Recommended Practice on 
Characterization of Surge Voltages in Low Voltage AC Power Circuits; and C62.45-2002 
- IEEE Recommended Practice on Surge Testing for Equipment Connected to Low-
Voltage AC Power Circuits. 

 
1.03 SUBMITTALS 

 
A. Submit in accordance with Section 01300, Shop Drawings and product data for the 

following: 
   

1. Switchboard Drawings:  Include wiring diagrams and installation details of 
equipment indicating proposed location, layout and arrangement, control panels, 
accessories, piping, ductwork, and other items that must be shown to ensure a 
coordinated installation.  Wiring diagrams shall identify circuit terminals and 
indicate the internal wiring for each item of equipment and the interconnection 
between each item of equipment.  Drawings shall indicate adequate clearance for 
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operation, maintenance, and replacement of operating equipment devices.  
Submittals shall include the nameplate data, size, and capacity. 

 
  2. Switchboard Product Data 
 
  3. Switchboard Design Tests 
 
  4.  Switchboard Production Tests 
 
  5. Acceptance Checks and Tests 
 
  6. Switchboard Operation and Maintenance 
 
  7.  Assembled Operation and Maintenance Manual 
 
  8. Equipment Test Schedule 
 
  9. Request for Settings 
 
1.04 QUALITY ASSURANCE 
 
 A. Switchboard Product Data 
 

1. Each submittal shall include manufacturer's information for each component, 
device and accessory provided with the switchboard including: 

 
a.  Circuit breaker type, interrupting rating, and trip devices, including available 

settings. 
 
b.  Manufacturer's instruction manuals and published time-current curves (on full 

size logarithmic paper) of the main secondary breaker and largest secondary 
feeder device. 

 
B. Switchboard Drawings 
 

  1. Drawings shall include, but are not limited to the following: 
 
   a.  One-line diagram including breakers, current transformers, and meters 

 
b.  Outline drawings including front elevation, section views, footprint, and 

overall dimensions 
 
c.  Bus configuration including dimensions and ampere ratings of bus bars 
 
d.  Markings and NEMA nameplate data 
 
e.  Circuit breaker type, interrupting rating, and trip devices, including available 

settings 
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f.  Three-line diagrams and elementary diagrams and wiring diagrams with 

terminals identified, and indicating prewired interconnections between items 
of equipment and the interconnection between the items. 

 
g.  Manufacturer's instruction manuals and published time-current curves (on full 

size logarithmic paper) of the main secondary breaker and largest secondary 
feeder device.  These shall be used by the designer of record to provide 
breaker settings that will ensure  protection and coordination are achieved. 

 
C. Provide materials and equipment that are products of manufacturers regularly engaged in 

the production of such products which are of equal material, design and workmanship.  
Products shall have been in satisfactory use for a period of at least 10 consecutive years.   

 
1.05 MAINTENANCE 
 
 A. Switchboard Operation and Maintenance Data 
 

1. Submit Operation and Maintenance Manuals.  Manuals shall be assembled and 
bound securely in durable, hard covered, water resistant binders.  The manuals 
shall be assembled and indexed in the following order with a table of contents.  
The contents of the assembled operation and maintenance manuals shall be as 
follows: 

 
   a. Manufacturer's O&M information 
   
   b. Catalog data 
    

c. Drawings 
 

   d. Prices for spare parts and supply list. 
 
   e. Design test reports 
 
   f. Production test reports 
 
 B. Spare Parts 
 

1. Spare parts shall be boxed or packaged for long term storage and clearly 
identified on the exterior of the package.  Identify each item with manufacturer’s 
name, description, and part number.  All spare parts shall be of the same material 
and workmanship, shall meet the same requirements, and shall be 
interchangeable with the corresponding original parts furnished. 
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1.06 WARRANTY 
 

A. The equipment items shall be supported by service organizations which are reasonably 
convenient to the equipment installation in order to render satisfactory service to the 
equipment on a regular and emergency basis during the warranty period of the contract. 

 
PART 2 - PRODUCTS 
 
2.01    SWITCHBOARD 
 

A. Ratings 
 

1. The voltage rating of the switchboard shall be as indicated.  The continuous 
current rating of the main bus shall be as indicated.  The short-circuit current 
rating shall be as indicated.  The switchboard shall be UL listed and labeled as 
service entrance equipment. 

 
2.02 CONSTRUCTION 
 

A. General 
 

1. Switchboard shall consist of vertical sections bolted together to form a rigid 
assembly and shall be front and rear aligned.  All circuit breakers shall be front 
accessible.  Rear aligned switchboards shall have front accessible load 
connections.  Where indicated, "space for future" or "space" shall mean to 
include bus, device supports, and connections.  Switchboard shall be completely 
factory engineered and assembled, including protective devices and equipment 
indicated with necessary interconnections, instrumentation, and control wiring. 

 
2. Switchboard shall be by: 
 
 a. Square D 
 
 b. EATON/Cutler Hammer 
 
 c. Siemens 
 
 d. or equal 
   

B. Enclosure 
 

1. The switchboard enclosure shall be an indoor NEMA 1 type enclosure.   
 

C.    Bus Bars 
 

1. Bus bars shall be copper with silver-plated contact surfaces.  Plating shall be a 
minimum of 0.0002 inch thick.  Make bus connections and joints with hardened 
steel bolts.  The through-bus shall be rated at the full ampacity of the main 
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throughout the switchboard.  Provide minimum one-quarter by 2 inch copper 
ground bus secured to each vertical section along the entire length of the 
switchboard.  The neutral bus shall be rated 100 percent of the main bus 
continuous current rating.  Phase bus bars shall be insulated with an epoxy finish 
coating powder providing a minimum breakdown voltage of 16,000 volts per 
ASTM D 149. 

 
D. Main Section 

 
1. The main sections and tie breaker section shall consist of an individually 

mounted power circuit breaker. Main and tie breakers shall be mounted such that 
the mechanical spring release pushbuttons that open or close the circuit breaker 
are behind a lockable door. This shall prevent unintentional breaker operation 
and limit access to override the electrical interlocks to qualified personnel only. 
Normal operation of the main breakers shall be via automatic transfer control 
system as detailed herein. 

 
E.    Distribution and/or Combination Sections 

 
1.   The distribution and/or combination sections shall consist of power circuit 

breakers for the AFD’s and/or molded case circuit breakers for the branch 
devices as indicated.  

 
 F. Protective Devices 
 
  1. Provide main and branch protective devices as indicated. 
 

a. Power Circuit Breaker (1000A and larger):  IEEE C37.13. electrically 
operated stationary, low-voltage power circuit breaker with a short-
circuit current rating as indicated at 480 volts.  Breaker frame size shall 
be as indicated.  Equip electrically operated breakers with motor-
charged, stored-energy closing mechanism to permit rapid and safe 
closing of the breaker against fault currents within the short time rating 
of the breaker, independent of the operator's strength or effort in closing 
the handle. 

 
b. Molded-Case Circuit Breaker ( 800A  and smaller):  UL 489.  UL listed 

and labeled, 100 percent rated, stationary manually operated, low voltage  
molded-case circuit breaker, with a short-circuit current rating of as 
indicated at 480 volts.  Breaker frame size shall be as indicated.  Series 
rated circuit breakers are unacceptable. 

 
 G. Instruments 
 

1. ANSI C39.1 for electrical indicating switchboard instruments, with 2 percent 
accuracy.  The ac ammeters and voltmeters shall be a minimum of 2 inches 
square, with 250-degree scale.  Provide single phase indicating instruments with 
flush-mounted transfer switches for reading three phases. 
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  2. Ac Ammeters self contained. 
 
  3. Ac Voltmeters self contained. 
 
  4. Instrument Control Switches 
 

a. Provide rotary cam-operated type with positive means of indicating 
contact positions.  Switches shall have silver-to-silver contacts enclosed 
in a protective cover which can be removed to inspect the contacts. 

 
 H. Heaters 
 

1. Provide 120-volt heaters in each switchboard section.  Heaters shall be of 
sufficient capacity to control moisture condensation in the section, shall be 250 
watts minimum, and shall be controlled by a thermostat located in the section.  
Thermostat shall be industrial type, high limit, to maintain sections within the 
range of 60 to 90 degrees F.  Supply voltage for the heaters shall be obtained 
from a control power transformer within the switchboard.  If heater voltage is 
different than switchboard voltage, provide transformer rated to carry 125 
percent of heater full load rating.  Transformer shall have 220 degrees C 
insulation system with a temperature rise not exceeding 115 degrees C and shall 
conform to NEMA ST 20.  Energize electric heaters in switchboard assemblies 
while the equipment is in storage or in place prior to being placed in service.  
Provide method for easy connection of heater to external power source.  Provide 
temporary, reliable external power source if commercial power at rated voltage is 
not available on site. 

 
 I. Terminal Boards 
 

1. Provide with engraved plastic terminal strips and screw type terminals for 
external wiring between components and for internal wiring between removable 
assemblies.  Terminal boards associated with current transformers shall be short-
circuiting type.  Terminate conductors for current transformers with ring-tongue 
lugs.  Terminal board identification shall be identical in similar units.  External 
wiring shall be color coded consistently for similar terminal boards. 

 
 J. Wire Marking 
 

1. Mark control and metering conductors at each end.  Provide factory-installed, 
white, plastic tubing, heat stamped with black block type letters on factory-
installed wiring.  On field-installed wiring, provide white, preprinted, polyvinyl 
chloride (PVC) sleeves, heat stamped with black block type letters.  Each sleeve 
shall contain a single letter or number, shall be elliptically shaped to securely grip 
the wire, and shall be keyed in such a manner to ensure alignment with adjacent 
sleeves.  Provide specific wire markings using the appropriate combination of 
individual sleeves.  Each wire marker shall indicate the device or equipment, 
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including specific terminal number to which the remote end of the wire is 
attached. 

 
 K. Automatic Transfer Switch (ATS) or Automatic Transfer Control (ATC) 

 
  1. Refer applicable specification section in Division 16 
 

 L. Surge Protection Device (SPD) 
 

1. Integral Transient Voltage Surge Suppressors (SPD) shall be provided where 
indicated in the drawings and shall protect AC electrical circuits from the effect 
of lightning induced currents, substation switching transients and internally 
generated transients resulting from inductive and or capacitive load switching. 
The SPD shall conform to the following requirements. 

 
a. SPD shall be listed in accordance with UL 1449 Fourth Edition 2015 and 

UL 1283, Electromagnetic Interference Filters. 
 
b. SPD shall provide suppression for all modes of protection: L-N, L-G, 

and N-G in WYE systems. 
 
c. SPD ratings: 

(1) Minimum surge current rating shall be 200 kA per phase (100 kA per 
mode) for service entrance and 80 kA per phase (40 kA per mode) 
for distribution applications. 

(2) UL 1449 clamping voltage must not exceed the following: 
 

  VOLTAGE L-N  L-G  N-G 
   240/120  800/400V 800/400V 400V 
   208Y/120  400V  400V  400V 

   480Y/277  800V  800V  800V 
                               600Y/347 1200V  1200V  1200V 
 

(3) Pulse life test: Capable of protecting against and surviving 5000 
ANSI/IEEE Category C High transients without failure or 
degradation of clamping voltage by more than 10%. 
 

2. SPD shall be designed to withstand a maximum continuous operating voltage 
(MCOV) of not less than 115% of nominal RMS voltage. 

 
3. SPD shall be constructed of one self-contained suppression module per phase.  
   
4. Visible indication of proper SPD connection and operation shall be provided. The 

indicator lights shall indicate which phase as well as which module is fully 
operable. The status of each SPD module shall be monitored on the front cover of 
the enclosure as well as on the module.  A push-to-test button shall be provided 
to test each phase indicator.  Push-to-test button shall activate a state change of 
dry contacts for testing purposes. 
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5. SPD shall be equipped with an audible alarm which shall activate when any one 

of the surge current modules has reached an end-of-life condition.  An alarm 
on/off switch shall be provided to silence the alarm.  The switches and alarm 
shall be located on the front cover of the enclosure. 

 
6. A connector shall be provided along with dry contacts (normally open or 

normally closed) to allow connection to a monitoring by the Pump Station PLC.  
The output of the dry contacts shall indicate an end-of-life condition for the 
complete SPD or an individual module. 

 
7. Terminals shall be provided for necessary power and ground connections. 
 
8. SPD shall have a warranty for a period of ten (10) years from date of invoice.  

Warranty shall be the responsibility of the electrical distribution equipment 
manufacturer and shall be supported by their respective field service division. 

 
2.03 MANUFACTURER'S NAMEPLATE 
 

A. Each item of equipment shall have a nameplate bearing the manufacturer's name, address, 
model number, and serial number securely affixed in a conspicuous place; the nameplate 
of the distributing agent will not be acceptable.  This nameplate and method of 
attachment may be the manufacturer's standard if it contains the required information. 

 
2.04 FIELD FABRICATED NAMEPLATES 
 

A. ASTM D 709.  Provide laminated plastic nameplates for each switchboard, equipment 
enclosure, relay, switch, and device; as specified in this section or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, when applicable, 
the position.  Nameplates shall be melamine plastic, 0.125 inch thick, white with black 
center core.  Surface shall be matte finish.  Corners shall be square.  Accurately align 
lettering and engrave into the core.  Minimum size of nameplates shall be one by 2.5 
inches.  Lettering shall be a minimum of 0.25 inch high normal block style. 

    
2.05 SOURCE QUALITY CONTROL 
 

A. Switchboard Design Tests 
 

1. Furnish documentation showing the results of design tests on a product of the 
same series and rating as that provided by this specification. 
a.   Short-circuit current test 
b.   Enclosure tests 
c. Dielectric test 
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B. Switchboard Production Tests 
 

1. Furnish reports which include results of production tests performed on the actual 
equipment for this project.  These tests include: 

 
   a.   60-Hertz Dielectric Tests 
 

B.  Mechanical Operation Tests 
 
C.   Electrical Operation and Control Wiring Tests 
 

 D.   Ground Fault Sensing Equipment Test 
 
PART 3 - EXECUTION 
 
3.01    INSTALLATION 
 

A. Electrical installations shall conform to IEEE C2, NFPA 70, and to the requirements 
specified herein. 

 
3.02    GROUNDING 
 

A. NFPA 70 and IEEE C2, except that grounds and grounding systems shall have a 
resistance to solid earth ground not exceeding 5 ohms. 

 
B. Grounding Electrodes 

 
1. Provide driven ground rods.  Connect ground conductors to the upper end of the 

ground rods by exothermic weld or compression connector.  Provide 
compression connectors at equipment end of ground conductors. 

 
 C. Equipment Grounding 
 

1. Provide bare copper cable not smaller than No. 3/0 AWG not less than 24 inches 
below grade connecting to the indicated ground rods.  When work in addition to 
that indicated or specified is directed to obtain the specified ground resistance, 
the provision of the contract covering "Changes" shall apply. 

 
D.  Connections 

 
1. Make joints in grounding conductors and loops by exothermic weld or 

compression connector.   
 
 E. Grounding and Bonding Equipment 
 

  1. UL 467, except as indicated or specified otherwise. 
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3.03 FOUNDATION FOR EQUIPMENT AND ASSEMBLIES 
 
 A. Interior Location 
 

1. Mount switchboard on concrete slab.  Unless otherwise indicated, the slab shall 
be at least 4 inches thick.  The top of the concrete slab shall be approximately 4 
inches above finished floor.  Edges above floor shall have 1/2 inch chamfer.  The 
slab shall be of adequate size to project at least 8 inches beyond the equipment.  
Provide conduit turnups and cable entrance space required by the equipment to 
be mounted.  Seal voids around conduit openings in slab with water- and oil-
resistant caulking or sealant.  Cut off and bush conduits 3 inches above slab 
surface.   

 
3.04 FIELD QUALITY CONTROL 
 

A. Perform in accordance with the manufacturer's recommendations and include the 
following visual and mechanical inspections and electrical tests. 

 
B. Switchboard Assemblies 
 
 1. Visual and Mechanical Inspection 
 

a.   Compare equipment nameplate data with specifications and approved 
shop drawings. 

 
b.   Inspect physical, electrical, and mechanical condition. 

 
c.   Confirm correct application of manufacturer's recommended lubricants. 

 
d.   Verify appropriate anchorage, required area clearances, and correct 

alignment. 
 

e.  Inspect all doors, panels, and sections for paint, dents, scratches, fit, and 
missing hardware. 

 
f.   Verify that circuit breaker sizes and types correspond to approved shop 

drawings. 
 

g.   Inspect all bolted electrical connections for high resistance using low-
resistance ohmmeter, verifying  tightness of accessible bolted electrical 
connections by calibrated torque-wrench method, or performing 
thermographic survey. 

 
h.   Confirm correct operation and sequencing of electrical and mechanical 

interlock systems. 
 

i.  Clean switchboard. 
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j.  Inspect insulators for evidence of physical damage or contaminated 

surfaces. 
 

k.  Exercise all active components. 
 

l.  Inspect all mechanical indicating devices for correct operation. 
 

m. Inspect control power transformers. 
 

  2. Electrical Tests 
 
   a. Perform insulation-resistance tests on each bus section. 
 
   b. Perform over-potential tests. 
 

c. Perform insulation-resistance test on control wiring; Do not perform this 
test on wiring connected to solid-state components. 

 
d. Perform control wiring performance test. 
 
e. Perform primary current injection tests on the entire current circuit in 

each section of assembly. 
 
f. Verify operation of switchboard heaters. 

 
 C. Circuit Breakers 
 
  1. Visual and Mechanical Inspection 
 

a. Compare nameplate data with specifications and approved shop 
drawings. 

 
b. Inspect circuit breaker for correct mounting. 

 
c.   Operate circuit breaker to ensure smooth operation. 

 
d.   Inspect case for cracks or other defects. 

 
e.   Inspect all bolted electrical connections for high resistance using low 

resistance ohmmeter, verifying tightness of accessible bolted connections 
and/or cable connections by calibrated torque-wrench method, or 
performing thermographic survey. 

 
f.   Inspect mechanism contacts and arc chutes in unsealed units. 
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2.  Electrical Tests 
 

   a. Perform contact-resistance tests. 
 

b.   Perform insulation-resistance tests. 
 

c.   Perform Breaker adjustments for final settings in accordance with the 
results of the Electrical System Analysis and Selective Coordination 
Study Report. 

 
d.    Perform long-time delay time-current characteristic tests 

 
 D. Current Transformers 
 
  1. Visual and Mechanical Inspection 
 

a. Compare equipment nameplate data with specifications and approved 
shop drawings. 

 
b. Inspect physical and mechanical condition. 

 
c.   Verify correct connection. 

 
d.   Verify that adequate clearances exist between primary and secondary 

circuit. 
 
e.   Inspect all bolted electrical connections for high resistance using low-

resistance ohmmeter, verifying tightness of accessible bolted electrical 
connections by calibrated torque-wrench method, or performing 
thermographic survey. 

 
f.   Verify that all required grounding and shorting connections provide good 

contact. 
 
2.  Electrical Tests 
 

a. Perform resistance measurements through all bolted connections with 
low-resistance ohmmeter, if applicable. 

 
b.   Perform insulation-resistance tests. 
 
c.   Perform polarity tests. 
 
d.   Perform ratio-verification tests. 
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 E. Grounding System 
 

  1. Visual and Mechanical Inspection: 
 

a.   Inspect ground system for compliance with contract plans and 
specifications. 

 
2. Electrical Tests: 

 
a.   IEEE 81.  Perform ground-impedance measurements utilizing the fall-of-

potential method.  On systems consisting of interconnected ground rods, 
perform tests after interconnections are complete.  On systems consisting 
of a single ground rod perform tests before any wire is connected.  Take 
measurements in normally dry weather, not less than 48 hours after 
rainfall.  Use a portable ground testing megger in accordance with 
manufacturer's instructions to test each ground or group of grounds.  The 
instrument shall be equipped with a meter reading directly in ohms or 
fractions thereof to indicate the ground value of the ground rod or 
grounding systems under test. 

 
b.   Submit the measured ground resistance of each ground rod and 

grounding system, indicating the location of the rod and grounding 
system.  Include the test method and test setup (i.e., pin location) used to 
determine ground resistance and soil conditions at the time the 
measurements were made. 

 
F. ATS or ATC Operational Tests 
 

1. Functional Test: 
 
a. Conduct on each controller. 

 
b. Inspect ATC for electrical supply termination connections, 

interconnections, proper installation, and operation. 
 

c. Test for system operation with main breakers and generator(s) in every 
possible scenario of breaker position, generator and utility source 
availability and operation all duty pumps, if LBGC is provided, to assure 
that they system will not encounter a situational malfunction. 
 

d. Record test data for report. 
 

2. Performance Test: 
 
a. Conduct on entire installed system, including main switchgear, engine 

generators and pumps. 
 

b. Perform under actual or approved simulated operating conditions. 
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c. Demonstrate proper transfer of load from Utility source to engine 
generator source with the simulation of Utility power loss, including all 
associated sequence timers. 
 

d. Demonstrate proper transfer of load back from engine generator source 
to Utility source, including all associated sequence and cool-down 
timers. 
 

e. Demonstrate performance of the LBGC by manually operating 
combinations of pumps, as input conditions and wet well level allows, to 
verify the appropriate number of generators operate. 
 

f. Record test data for report. 
 

G. Upon completion of acceptance checks, settings, and tests, the Contractor shall show by 
demonstration in service that circuits and devices are in good operating condition and 
properly performing the intended function. Circuit breakers shall be tripped by operation 
of each protective device.  Test shall require each item to perform its function not less 
than three times.  As an exception to requirements stated elsewhere in the contract, the 
Project Engineer shall be given 5 working days advance notice of the dates and times for 
checks, settings, and tests. 

      
 
 
 
 
 
 
    

END OF SECTION 
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SECTION 16496R 
 

AUTOMATIC TRANSFER SWITCH (PS 513) 
 

PART 1 – GENERAL 
 
1.01 SCOPE 

 
A. Low voltage Automatic Transfer Switches having the ratings, features/accessories and 

enclosures as specified herein and as shown on the contract drawings. Automatic 
Transfer Switches shall be integrated into the Main Switchboards as shown on the 
contract drawings. 

 
1.02 RELATED SECTIONS 

 
1.03 REFERENCES 

 
A. The automatic transfer switches and all components shall be designed, manufactured and 

tested in accordance with the latest applicable standards of UL and NEMA as follows: 
 
1. UL 1008 – Transfer Switches 
 
2. UL 991 - Tests for Safety-Related Controls Employing Solid-State Devices 
 
3. NFPA 70 – National Electrical Code  
 
4. NFPA 99 – Essential Electrical Systems of Health Care Facilities 
 
5. NFPA 110 – Emergency and Standby Power Systems 
 
6. NEMA ICS 10 – AC Transfer Switch Equipment 
 
7. IEEE 446 – Recommended Practice for Emergency and Standby Power Systems 

 
1.04 SUBMITTALS – FOR REVIEW/APPROVAL 
 

A. The following information shall be submitted to the Engineer: 
 

  1. Front view and plan view of the assembly. 
 
  2. Schematic diagram. 
 
  3. Conduit space locations within the assembly. 
 
  4. Assembly ratings including: 
 

 a. Withstand and Closing rating. 
  
 b. Voltage. 



AUTOMATIC TRANSFER SWITCH 
16496R-2 

Baton Rouge, Louisiana 
Multiple Pump Stations (Highway 61 – Plank Road) 
City/Parish Project No.11-PS-MS-0035 
June 2016 
 

  

 c. Continuous current rating. 
 
 d. Short-time rating if applicable. 
 
 e. Short-circuit rating if ordered with integral protection. 
 

  5. Cable terminal sizes. 
 
  6. Product Data Sheets. 

 
 

1.05 SUBMITTALS – FOR CONSTRUCTION 
 
A. The following information shall be submitted for record purposes: 

 
1. Final as-built drawings and information for items listed in Section 1.04. 
 
2. Wiring diagrams. 
 
3. Certified production test reports. 
 
4. Installation information. 
 
5. Seismic certification. 

 
B. The final (as-built) drawings shall include the same drawings as the construction 

drawings and shall incorporate all changes made during the manufacturing process. 
 

1.06 QUALIFICATIONS 
 
A. The manufacturer of the assembly shall be the manufacturer of the major components 

within the assembly. 
 

B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 
 

C. The manufacturer of this equipment shall have produced similar electrical equipment for 
a minimum period of five (5) years. When requested by the Engineer, an acceptable list 
of installations with similar equipment shall be provided demonstrating compliance with 
this requirement. 

 
1.07 REGULATORY REQUIREMENTS 

 
A. Provide a certificate of compliance with UL 1008 for the transfer switches furnished 

under this section. 
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1.08 OPERATION AND MAINTENANCE MANUALS 
 
A. Equipment operation and maintenance manuals shall be provided with each assembly 

shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 
 

PART 2 – PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Eaton 

 
B. Square D 

 
C. GE 

 
D. The listing of specific manufacturers above does not imply acceptance of their products 

that do not meet the specified ratings, features and functions. Manufacturers listed above 
are not relieved from meeting these specifications in their entirety. Products in full 
compliance with the specification and manufactured by others not named will be 
considered. 

 
2.02 MECHANICALLY HELD TRANSFER SWITCH 

 
A. The transfer switch unit shall be electrically operated and mechanically held.  The 

electrical operator shall be a solenoid mechanism, momentarily energized.  The transfer 
switch unit shall include both electrical and mechanical interlocks to prevent both sets of 
main contacts from being closed at the same time.  Main operators which include 
overcurrent disconnect devices OR do not include electrical and mechanical interlocks 
will not be accepted. 
 

B. All transfer switch sizes shall use only one type of main operator for ease of maintenance 
and commonality of parts. 

 
C. The switch shall be positively locked and unaffected by momentary outages, so that 

contact pressure is maintained at a constant value and contact temperature rise is 
minimized for maximum reliability and operating life. 

 
D. All main contacts shall be silver composition.  Switches rated 800 amperes and above 

shall have segmented, blow-on construction for high withstand and close-on capability 
and be protected by separate arcing contacts. 

 
E. Inspection of all contacts shall be possible from the front of the switch without 

disassembly of operating linkages and without disconnection of power conductors.  
Switches rated 800 amps and higher shall have front removable and replaceable contacts.  
All stationary and moveable contacts shall be replaceable without removing power 
conductors and/or bus bars. 
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F. Designs utilizing components of molded-case circuit breakers, contactors, or parts 
thereof, which are not intended for continuous duty, repetitive switching or transfer 
between two active power sources are not acceptable. 

 
 G. Where neutral conductors are to be solidly connected as shown on the plans, a neutral 

conductor plate with fully rated AL-CU pressure connectors shall be provided. 
 

 H. All standard door mounted switches and indicating lights described in Section 3 shall be 
integrated into flush – mounted, interface membrane or equivalent in the enclosure door 
for easy viewing % replacement.  The panel shall include a manual locking feature to 
allow the user to lockout all membrane mounted control switches to prevent unauthorized 
tampering.  The membrane panel shall be suitable for mounting by others when furnished 
on open type units. 

 
 

2.03 MICROPROCESSOR CONTROLLER 
 
A. The controller’s sensing and logic shall be provided by a single built-in microprocessor 

for maximum reliability, minimum maintenance, and the ability to communicate serially 
through an optional serial communication module or Ethernet connectivity module. 

 
B. A single controller shall provide twelve selectable nominal voltages for maximum 

application flexibility and minimal spare part requirements.  Voltage sensing shall be true 
RMS type and shall be accurate to ± 1% of nominal voltage.  Frequency sensing shall be 
accurate to ± 0.2%.  The panel shall be capable of operating over a temperature range of  
-20 to +60 degrees C and storage from -55 to +85 degrees C. 

 
C. The controller shall be connected to the transfer switch by an interconnecting wiring 

harness.  The harness shall include a keyed disconnect plug to enable the controller to be 
disconnected from the transfer switch for routine maintenance.  Sensing and control logic 
shall be provided on multi-layer printed circuit boards.  Interfacing relays shall be 
industrial grade plug-in type with dust covers.  The panel shall be enclosed with a 
protective cover and be mounted separately from the transfer switch unit for safety and 
ease of maintenance.  The protective cover shall include a built-in pocket for storage of 
operator’s manuals. 

 
D. The controller shall meet or exceed the requirements for Electromagnetic Compatibility 

(EMC) as follows: 
 
1. EN 55011:1991   Emission standard – Group 1, Class A 
 
2. EN 50082-2:1995  Generic immunity standard, from which: 

    EN 61000-4-2:1995 Electrostatic discharge (ESD) immunity 

    ENV 50140:1993 Radiated Electro-Magnetic field immunity 

  EN 61000-4-4:1995 Electrical fast transient (EFT) immunity 

  EN 61000-4-5:1995  Surge transient immunity 

  EN 61000-4-6:1996 Conducted Radio-Frequency field immunity 
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3. IEEE 472 (ANSI C37.90A) Ring Wave Test. 
 
 

2.04 CONTROLLER DISPLAY AND KEYPAD 
 

A. An LCD display and keypad shall be an integral part of the controller for viewing all 
available data and setting desired operational parameters.  Operational parameters shall 
also be available for viewing and limited control through the communications interface 
port.  The following parameters shall only be adjustable via DIP switches on the 
controller. 
 

1. Nominal line voltage and frequency 

2. Single or three phase sensing 

3. Operating parameter protection 

4. Transfer operating mode configuration 

   (Open transition, Closed transition, or Delayed transition) 

All instructions and controller settings shall be easily accessible, readable and 
accomplished without the use of codes, calculations, or instruction manuals. 
 

B. Controller shall be capable of simultaneously displaying availability of each source and 
position of transfer switch. 

 
2.05 VOLTAGE AND FREQUENCY SENSING 

 
A. The controller shall have a voltage range of 0-790 volts (50/60 Hz) and an accuracy of +/- 

1% of the reading and a frequency range of 40-70 Hz and an accuracy of +/- .3 Hz.  
 

B. Voltage and frequency dropout and pickup parameters are set as a percentage of the 
nominal voltage as indicated in the table below.   
 

Setpoint Sources Dropout Pickup 
Undervoltage Source1 and 2 70 – 97% (DO + 2%) - 99% 
Overvoltage Source 1 and 2 105 – 110% 103% - (DO – 2%) 
Underfrequency Source 1 and 2 90 – 97% (DO + 1Hz) – 99% 
Overfrequency Source 1 and 2 103 – 105% 101% - (DO – 1Hz) 
Voltage Unbalance Source 1 and 2 5 – 20%  (UNBAL DO% - 2) – 3% 

 
C. The normal and emergency sources shall include phase reversal protection.  The 

preferred rotation is programmable as ABC or CBA. 
 

2.06 TIME DELAYS 
 
A. A time delay shall be provided on transfer to source 2, adjustable from 0 to 60 minutes.  
 
B. A time delay shall be provided to override a momentary power outage or voltage 

fluctuation, adjustable from 0 to 120 seconds.  
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C. A time delay shall be provided on retransfer from source 2 to source 1, adjustable from 0 

to 60 minutes.  
 
 
D. A time delay shall be provided after retransfer that allows the generator to run unloaded 

prior to shutdown, adjustable form 0 to 60 minutes.  
 
E. A time delay shall be provided for engine failure to start, adjustable 0- 60 seconds.  
 
F. All delays shall be field adjustable from the microprocessor-based controller without the 

use of special tools. 
 

2.07 ADDITIONAL FEATURES 
 
A. The ATS shall include the ability to program the ATS to generate weekly generator 

exercise test. The generator exercise shall output a Form C contact connecting to the 
generator for single generator sites or the contact shall go to the PLC which will then 
start/run both generators as requested by the ATS. 
 

B. Upon utility power failure, the ATS shall supply one Form C contact to be used by the 
generator for a single generator site or for multi-generator sites to the PLC to ”start/run” 
the generators. The contacts shall be rated for 5-Amp at 250-Vac and 5-Amp at 30-Vdc   
This contact shall be wired to the PLC for the PLC to do the Load Based Generator 
Control (LBGC) 

 
C. The ATS shall include two independently programmable Engine Exercisers, selectable as 

disabled, 7, 14, or 28 day interval, or by calendar date.  Run time shall be adjustable for 
0-600 minutes, with or without load.  Upon loss of Source 2 power, the ATS shall 
automatically return to Source 1.  Transfer time delays shall also be independently 
programmable for test events.  The Exercisers shall have a dry contact to be used to start 
the generators directly if single generator site or for multi-generator sites through the 
PLC. 

 
D. The controller shall include a keypad pushbutton to initiate a system test. 

 
E. One Form C auxiliary contact to indicate Source 1 position and one Form C contact to 

indicate source 2 position.  The contacts shall be rated for 10-Amp, 1/3-Horsepower at 
250-Vac and 10-Amp at 30-Vdc. 

 
F. One Form C contact for Source 1 Available. The contacts shall be rated for 10-Amp, 1/3-

Horsepower at 250-Vac and 10-Amp at 30-Vdc.  
 

G. One Form C contact for Source 2 Available. The contacts shall be rated for 10-Amp, 1/3-
Horsepower at 250-Vac and 10-Amp at 30-Vdc.  

 
H. One Form C contact for the ATS to request/exercise the generator based on a 

programmable schedule inside of the ATS. 
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I. One Form C contact for the ATS in automatic mode.  The contacts shall be rated for 10-
Amp, 1/3-Horsepower at 250-Vac and 10-Amp at 30-Vdc. 

 
J. An Inphase monitor shall be provided in the controller.  The monitor shall control 

transfer so that motor load inrush currents do not exceed normal starting currents, and 
shall not require external control of power sources.  The inphase monitor shall be 
specifically designed for and be the product of the DTTS manufacturer. 

 
K. Engine Exerciser – The controller shall provide an internal engine exerciser.  The engine 

exercise shall allow the user to program up to seven different exercise routines.  For each 
routine, the user shall be able to: 

 
1. Enable or disable the routine. 
2. Enable or disable transfer of the load during routine. 
3. Set the start time 

 -time of day 
 -day of week 
 -week of month (1st, 2nd, 3rd, 4th, alternate or every) 

4. Set the duration of the run. 
 
At the end of the specified duration the switch shall transfer the load back to normal and 
run the generator for the specified cool down period.  A 10-year life battery that 
supplies power to the real time clock in the event of a power loss will maintain all time 
and date information 

 
PART 3 - ADDITIONAL REQUIREMENTS 

 
3.01 WITHSTAND AND CLOSING RATINGS 

 
A. The DTTS shall be rated to close on and withstand the available RMS symmetrical short 

circuit current at the DTTS terminals with the type of overcurrent protection shown on 
the plans. 

 
B. The DTTS shall be UL listed in accordance with UL 1008 and be labeled in accordance 

with that standard’s 1 ½ and 3 cycle, long-time ratings.  DTTSs which are not tested and 
labeled with 1 ½ and 3 cycle (any breaker) ratings and have series, or specific breaker 
only, are not acceptable. 

 
 

PART 4 - EXECUTION 
 
4.01 EXAMINATION 
 
4.02 FACTORY TESTING 
 

A. The following standard factory tests shall be performed on the equipment provided under 
this section.  All tests shall be in accordance with the latest version of UL and NEMA 
standards. 
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1. Insulation check ensure the integrity of insulation and continuity of the entire 
system. 

 
2. Visual inspection to ensure that the switch matches the specification 

requirements and to verify that the fit and finish meet quality standards. 
 
3. Mechanical tests to verify that the switch’s power sections are free of mechanical 

hindrances. 
 
4. Electrical tests to verify the complete electrical operation of the switch and to set 

up time delays and voltage sensing settings of the logic. 
 
B. The manufacturer shall provide a certified copy of factory test reports. 
 
C. Transfer switch shall include a label indicating order number, catalog number and date. 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 16497 
 

AUTOMATIC TRANSFER CONTROL SYSTEM (PS 43) 

PART 1 GENERAL 

1.01 REFERENCES 

A. The following is a list of standards that may be referenced in this section: 

1. Institute of Electrical and Electronics Engineers (IEEE): 
a. C37.90.1, Standard for Surge Withstand Capability (SWC) Tests for 

Relays and Relay Systems Associated with Electric Power Apparatus. 
b. C37.90.2, Standard for Withstand Capability of Relay Systems to 

radiated Electromagnetic Interference from Transceivers. 
2. National Electrical Manufacturers Association (NEMA): 

a. ICS 1, General Standards for Industrial Control and Systems: General 
Requirements. 

b. ICS 2, Industrial Control and Systems Controllers, Contactors, and 
Overload Relays not more than 2000 volts ac or 750 volts ac.  

c. ICS 6, Industrial Control and Systems: Enclosures 250, Enclosures for 
Electrical Equipment (1,000 Volts Maximum). 

3. National Fire Protection Association (NFPA): 70, National Electrical Code 
(NEC). 

4. Underwriters Laboratories, Inc. (UL): 1008, Transfer Switch Equipment. 

1.02 SUBMITTALS 

A. Action Submittals: 

1. Descriptive product information. 
2. Dimensional drawings. 
3. Control diagrams. 
4. Equipment ratings. 

B. Informational Submittals: 

1. Factory test reports. 
2. Operation and Maintenance Data: Complete operations and maintenance 

information for components provided. 
3. Manufacturer’s Certificate of Proper Installation. 

1.03 QUALITY ASSURANCE 

A. Authority Having Jurisdiction (AHJ): 

1. Provide the Work in accordance with NFPA 70, National Electrical Code 
(NEC). Where required by the AHJ, material and equipment shall be labeled or 



Baton Rouge, Louisiana 
Multiple Pump Stations (Highway 61 – Plank Road) 
City/Parish Project No.11-PS-MS-0035 
June 2016 
  

AUTOMATIC TRANSFER SWITCH 
16497-2 

listed by a nationally recognized testing laboratory or other organization 
acceptable to the AHJ in order to provide a basis for approval under NEC. 
 

2. Materials and equipment manufactured within the scope of standards published 
by Underwriters Laboratories, Inc. shall conform to those standards and shall 
have an applied UL listing mark. 

 PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Materials, equipment, and accessories specified in this section shall be products of: 

1. G&W Electric Company Model ATC 451. 
2. GE Model MX250. 

2.02 GENERAL 

A. Provide a microprocessor based automatic transfer control system to monitor utility 
power, systematically monitor and control switchgear utility and generator main 
breakers, and interface with PLC load based control of standby generators to ensure 
electric power to the switchgear according to the requirements specified. The 
automatic transfer control system shall be the standard product of the manufacturer. 

B. The automatic transfer control system shall interface with power operated breakers 
provided as part of the facility’s main switchgear specified under a separate 
specification section. Provide all needed components to interface the automatic 
transfer control system with breakers for OPEN and CLOSE control and respective 
position monitoring. 

C. In accordance with applicable standards of NFPA 70, NEMA ICS 1, NEMA ICS 2, 
NEMA ICS 6, IEEE C37.90.1, IEEE C37.90.2, and UL 1008. 

D. Operating Conditions: 

1. Ambient Temperature: Maximum 50 degrees C. 
2. Equipment to be fully rated without any derating for specified operating 

conditions. 

2.03 ENCLOSURE 

A. Type: Nonventilated NEMA 250, Type 12 when mounted in dedicated enclosure. 

B. Dead front, front accessible wall mounted cabinet with 14-gauge welded stainless 
steel construction. 

C. Continuously hinged single door, with handle and lock cylinder. 

D. Finish: Baked enamel applied over rust-inhibiting, phosphated base coating. 
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1. Interior Panel Components’ Color: Provide gray finish as approved by Owner. 
2. Unpainted Metal Parts: Plated for corrosion resistance. 

E. Optional Enclosure Type: Open for mounting in transfer control cubical in 
switchgear. Contractor has option to install automatic transfer control system in 
switchgear line-up. 

2.04 CONTROL MODULE 

A. Completely enclosed and mounted within or separately from switchgear. 

B. Microprocessor for sensing and logic control with inherent digital communications 
capability. 

C. Plug-in, industrial grade interfacing relays with dust covers. 

D. Connected to switchgear main breakers by wiring harness having keyed disconnect 
plug. 

E. Plug-in printed circuit boards for sensing and control logic. 

F. Adjustable solid state undervoltage sensors for all three phases of normal and for one 
phase of standby generator source: 

1. Pickup: 85 to 100 percent nominal. 
2. Dropout: 75 to 98 percent of pickup setting. 

G. Adjustable frequency sensors for standby generator source: 

1. Pickup: 90 to 100 percent nominal. 
2. Dropout: 87 to 89 percent of pickup setting. 

H. Control module with adjustable time delays: 

1. 0.5 to 6-second engine start delay. 
2. 0 to 5-minute load transfer to standby generator delay. 
3. 0 to 30-minute retransfer to normal delay. 
4. 0 to 30-minute unload running time delay. 
5. Switch to bypass above time delays during testing. 

I. Form-C start contacts, rated 10 amperes, 32-volt dc, for two-wire engine control, 
wired to terminal block. 

J. Exerciser, adjustable in 15-minute increments, 7-day dial clock to automatically 
exercise generator complete with door mounted NO LOAD and LOAD selector 
switch. 

K. Adjustable 0 to 5 minutes time delay relay for engine starting signal. 
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2.05 INDICATORS 

A. Type: Manufacturer’s standard. 

B. Green lens to indicate switchgear position for normal power source. 

C. Red lens to indicate switch position for standby generator power source. 

D. White lens to indicate normal power source is available within parameters established 
by pickup and dropout settings. 

E. Amber lens to indicate standby generator power source is available within parameters 
established by pickup and dropout settings. 

F. Provide one normally open and one normally closed, 5 amperes, 120-volt contact for 
remote indication when automatic transfer control system is in each source position. 

G. Provide one normally open, 5 ampere, 120-volt contact for indication that ATCS is 
“Exercising” so PLC can bypass Load Based Generator Control. 

H. Provide one normally open, 5 ampere, 120-volt contact for indication that ATCS is in 
“Auto”. 

2.06 GENERATOR PARALLELING EQUIPMENT 

A. When multiple generators are required at a given Site, provide the following 
components for each Owner-provided generator that will allow multiple generators to 
be paralleled to a common bus: 

1. Baldor, IntelliGen Controller. 
2. Baldor, Generator Paralleling Dongle. 
3. Baldor, IG Transformer. 
4. Baldor, IG AVR1. 
5. Baldor, Motorized Circuit Breaker. 

2.07 FACTORY TESTS 

A. Test to ensure correct: 

1. Operation of individual components. 
2. Sequence of operation. 
3. Transfer time, voltage, frequency, and time delay settings. 

 PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer’s instructions. 

B. Secure enclosure to structural steel channels attached to wall surface. 
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3.02 FIELD QUALITY CONTROL 

A. Functional Test: 
1. Conduct on each controller. 
2. Inspect ATCS for electrical supply termination connections, 

interconnections, proper installation, and operation. 
3. Test for system operation with main breakers and generator(s) in every 

possible scenario of breaker position, generator and utility source availability 
and operation of all duty pumps. 

4. Record test data for report. 
 

B. Performance Test: 
1. Conduct on entire installed system, including main switchgear, engine 

generators and pumps. 
2. Perform under actual or approved simulated operating conditions. 
3. Demonstrate proper transfer of load from Utility source to engine generator 

source with the simulation of Utility power loss, including all associated 
sequence timers. 

4. Demonstrate proper transfer of load back from engine generator source to 
Utility source, including all associated sequence and cool-down timers. 

5. Record test data for report. 
 

3.03 MANUFACTURERS’ SERVICES 

A. Manufacturer’s Representative: Present at Site or classroom designated by Owner, 
for minimum person-days listed below, travel time excluded: 

1. Two (2) person-days for installation assistance and inspection. 
2. Three (3)  person-days for functional and performance testing and completion 

of Manufacturer’s Certificate of Proper Installation. 
3. One (1) person-days for functional demonstration to be witnessed by Owner 

and Site training of proper operation. 
 

 

END OF SECTION 
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	2 PART 2 PRODUCTS
	2.01 MANUFACTURERS
	A. Materials, equipment, and accessories specified in this section shall be products of:
	1. G&W Electric Company Model ATC 451.
	2. GE Model MX250.


	2.02 GENERAL
	A. Provide a microprocessor based automatic transfer control system to monitor utility power, systematically monitor and control switchgear utility and generator main breakers, and interface with PLC load based control of standby generators to ensure ...
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	C. Continuously hinged single door, with handle and lock cylinder.
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	1. Interior Panel Components’ Color: Provide gray finish as approved by Owner.
	2. Unpainted Metal Parts: Plated for corrosion resistance.
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	2.04 CONTROL MODULE
	A. Completely enclosed and mounted within or separately from switchgear.
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	I. Form-C start contacts, rated 10 amperes, 32-volt dc, for two-wire engine control, wired to terminal block.
	J. Exerciser, adjustable in 15-minute increments, 7-day dial clock to automatically exercise generator complete with door mounted NO LOAD and LOAD selector switch.
	K. Adjustable 0 to 5 minutes time delay relay for engine starting signal.

	2.05 INDICATORS
	A. Type: Manufacturer’s standard.
	B. Green lens to indicate switchgear position for normal power source.
	C. Red lens to indicate switch position for standby generator power source.
	D. White lens to indicate normal power source is available within parameters established by pickup and dropout settings.
	E. Amber lens to indicate standby generator power source is available within parameters established by pickup and dropout settings.
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	H. Provide one normally open, 5 ampere, 120-volt contact for indication that ATCS is in “Auto”.

	2.06 GENERATOR PARALLELING EQUIPMENT
	A. When multiple generators are required at a given Site, provide the following components for each Owner-provided generator that will allow multiple generators to be paralleled to a common bus:
	1. Baldor, IntelliGen Controller.
	2. Baldor, Generator Paralleling Dongle.
	3. Baldor, IG Transformer.
	4. Baldor, IG AVR1.
	5. Baldor, Motorized Circuit Breaker.


	2.07 FACTORY TESTS
	A. Test to ensure correct:
	1. Operation of individual components.
	2. Sequence of operation.
	3. Transfer time, voltage, frequency, and time delay settings.



	3 PART 3 EXECUTION
	3.01 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Secure enclosure to structural steel channels attached to wall surface.

	3.02 FIELD QUALITY CONTROL
	A. Functional Test:
	1. Conduct on each controller.
	2. Inspect ATCS for electrical supply termination connections, interconnections, proper installation, and operation.
	3. Test for system operation with main breakers and generator(s) in every possible scenario of breaker position, generator and utility source availability and operation of all duty pumps.
	4. Record test data for report.

	B. Performance Test:
	1. Conduct on entire installed system, including main switchgear, engine generators and pumps.
	2. Perform under actual or approved simulated operating conditions.
	3. Demonstrate proper transfer of load from Utility source to engine generator source with the simulation of Utility power loss, including all associated sequence timers.
	4. Demonstrate proper transfer of load back from engine generator source to Utility source, including all associated sequence and cool-down timers.
	5. Record test data for report.


	3.03 MANUFACTURERS’ SERVICES
	A. Manufacturer’s Representative: Present at Site or classroom designated by Owner, for minimum person-days listed below, travel time excluded:
	1. Two (2) person-days for installation assistance and inspection.
	2. Three (3)  person-days for functional and performance testing and completion of Manufacturer’s Certificate of Proper Installation.
	3. One (1) person-days for functional demonstration to be witnessed by Owner and Site training of proper operation.
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