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City of Pasadena 
Department of Water and Power 

 
ADDENDUM NO. 4 

to 
 

Specifications LD-13-14 
 for 

PROVIDING LABOR AND MATERIALS FOR  
GLENARM REPOWERING BALANCE OF PLANT DESIGN AND CONSTRUCTION 

 
This addendum is issued to correct and clarify the above Specifications. All addenda will 
be issued electronically. This addendum shall be considered in the bid proposal and 
become a part of any contract made pursuant thereto: 
 

1. Add the Q & A Table Rev 2 as part of the Specifications.  The Q&A Table Rev 1 
in Enclosure 1 of Addendum 3 is deemed deleted. See Enclosure 1. 

 
2. Replace the Bidder’s Proposal Form in its entirety with the revised sheets 

marked “Addendum 4” in Enclosure 2.  It has been revised to include 1) pricing 
and unit rate for asbestos removal from the circulating water tunnel, 2) pricing 
for the BOP Contractor to provide the Builder’s All Risk Policy, and 3) to provide 
Sales and Use Taxes as a separate line item.  Refer to Bidder Q&A #170. 

 
3. Add the following new Section 10.1.4 to Page 27 of the Specification:  

 
“10.1.4 Damages Due to Excessive Steam Line Pressure Drop.  BOP 
Contractor will pay to the City $7,500/psi for each psi of pressure drop in 
excess of 25 psi between the Once Through Steam Generator outlet PIE/BOP 
Contractor interface and the steam turbine inlet BOP/PIE Contractor interface; 
and the BOP Contractor agrees to pay said liquidated damages herein agreed 
upon, and further agrees that the General Manager may deduct the amount 
thereof from any money due or that may become due to the BOP Contractor 
under the Contract.” 
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4. Add the following new Section 10.1.5 to Page 27 of the Specification:  
 

“10.1.5 Damages Due to Excessive Steam Line Temperature Drop.  This is a 
"BOP Contractor will pay to the City $15,000/oF for each degree Fahrenheit of 
temperature drop in excess of 2 oF between the Once Through Steam 
Generator outlet PIE/BOP Contractor interface and the steam turbine inlet 
BOP/PIE Contractor interface; and the BOP Contractor agrees to pay said 
liquidated damages herein agreed upon, and further agrees that the General 
Manager may deduct the amount thereof from any money due or that may 
become due to the BOP Contractor under the Contract.” 

 
5. Add the following new Section 10.1.6 to Page 27 of the Specification:  

 
“10.1.6 Damages Due to Excessive Auxiliary Load.  BOP Contractor will pay to 
the City $1,700/kW for each kW in excess of 250 kW attributable to the BOP 
Contractor scope of supply.  The value of 250 kW does not include any of the 
550 kW auxiliary load attributable to the Power Island Equipment Contractor’s 
equipment.  It does include equipment and losses within the BOP Contractor’s 
scope of supply; and the BOP Contractor agrees to pay said liquidated 
damages herein agreed upon, and further agrees that the General Manager 
may deduct the amount thereof from any money due or that may become due 
to the BOP Contractor under the Contract.” 

 
6. Add the following new Section 10.1.7 to Page 27 of the Specification:  

 
“10.1.7 10 Minute Start.  This is a “Must Fix” item and the BOP Contractor will 
pay to the City the damages described in Section 10.1.2 until such time that 
the BOP Contractor can demonstrate the ability for the plant to start and 
achieve full gas turbine load within 10 minutes; and the BOP Contractor 
agrees to pay said liquidated damages herein agreed upon, and further agrees 
that the General Manager may deduct the amount thereof from any money 
due or that may become due to the BOP Contractor under the Contract.”  This 
provision will not apply if the failure to achieve the 10 Minute Start is solely 
attributable to the PIE Contractor. 

 
7. Add the following paragraph before the last paragraph on Page 35 of the BOP 

Scope of Work, Attachment A.1 Section G.2: 
 

“The BOP Contractor shall comply with SCAQMD Rule 1166 during soil 
excavation.  This means that the BOP Contractor shall have a Volatile Organic 
Analyzer (VOC) at all times to monitor VOC.  If level exceeds 1,000 ppmv, the 
soil should be sprayed with water.  This requirement and action should also be 
added to the Soil Remediation Plan.  Note this does not relieve the BOP 
Contractor from moistening the soil to control airborne dust.  
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8. Add the following words to Page 78 of the BOP Scope of Work, Attachment A.1 
Section I.7.8:  

 
“The pressure drop in the main steam piping between the Once Through 
Steam Generator outlet PIE/BOP Contractor interface and the steam turbine 
inlet BOP/PIE Contractor interface shall not exceed 25 psi.” 

 
9. Add the following words to Page 80 of the BOP Scope of Work, Attachment A.1 

Section I.7.14:  
 

“The temperature drop in the main steam piping between the Once Through 
Steam Generator outlet PIE/BOP Contractor interface and the steam turbine 
inlet BOP/PIE Contractor interface shall not exceed 2 oF.” 

 
10. Add the following words to Page 90 of the BOP Scope of Work, Attachment A.1 

Section J.9:  
 

“The auxiliary power load attributable to the BOP Contractor’s scope of supply 
shall not exceed 250 kW.  This value of 250 kW does not include any of the 
550 kW auxiliary load attributable to the Power Island Equipment Contractor’s 
equipment. The BOP Contractors maximum auxiliary load shall consist of the 
following contractor supplied items identified in of the BOP Scope of Work, 
Attachment A.1 Section A.5: 

 
 Plant Control System 
 Power Distribution Center including HVAC 
 Losses for the BOP supplied transformers 
 One running Condensate Makeup Pump 
 One running Auxiliary Cooling Water Pump 
 One running Bearing Cooling Water Pump 
 One running Demin Water Forwarding Pump” 

 
11. Add Section J.26 on Page 103 of the BOP Scope of Work, Attachment A.1 

Section J, describing the Security and Camera Monitoring Requirements.  See 
Enclosure 4. 

 
“The BOP Contractor will provide conduit and pull boxes (appropriately located 
for ease of cable pulling operation)  for a security camera system. The City will 
provide and install wiring for the system. The systems will use cameras that 
are remotely aimed (2-axis) with zoom capability.  All of the camera feeds will 
be brought back to the Control Room for display on a dedicated monitor with 
the ability to select different camera views.  The City will furnish and install the 
cameras themselves on a mounting to be provided by the BOP Contractor 
(6”x6”x1/2” steel plate).  A total of seventeen cameras are to be installed: 
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1. Perimeter Cameras (5 total) 
a. South gate (1) 
b. West gate (1) 
c. Fountain (1) 
d. North side of Glenarm Building (2) 

2. Control Building (2 total) 
a. Southwest corner of the roof 
b. Northeast corner of the roof 

3. Fuel Gas Compressors (1 total) 
a. West side with view of both compressors within the noise 

enclosure 
4. Chiller Package (1 total) 

a. Northeast corner 
5. Once Through Steam Generator (1 total) 

a. CEMS Sample Port Platform southeast quadrant 
6. Steam Turbine Enclosure (2 total) 

a. Southeast interior corner 
b. Northwest interior corner 

7. Cooling Tower (2 total) 
a. West side 
b. Northeast corner 

8. Generator Step-Up Transformer (1 total) 
a. Northwest corner with view of the GSU 

9. Power Distribution Center (2 total) 
a. Southwest interior corner 
b. Northeast interior corner 

 
12. Modify the 11th bullet on Page 140 of the BOP Scope of Work, Attachment A.1 

Section N.3, describing construction utilities, to read that construction water is 
provided at cost: 

 
“Construction Utilities including Power (construction power source provided by 
General Manager at no cost), Water (construction potable, raw, and treated 
water sources provided by General Manager at cost), Sanitary, Voice and 
Data Communication.”  The BOP Contractor will need to apply to the Water 
Department for a “meter hydrant” to obtain a metered flow of water.  

 
13. Add the following text on Page 143 of the BOP Scope of Work, Attachment A.1, 

Section N.8 describing Temporary Utilities: 
 

“There is a 4 kV overhead line that is located at the west end of the site that 
will provide the source of power for the BOP Contractor’s temporary 
construction power.  A bank of two transformers and a secondary riser to a 
backboard having distribution panels, whose panels will be provided by the 
BOP Contractor, will be installed by PWP to provide the BOP Contractor a 
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source of 480 V construction power at the utility pole at the northeast corner of 
the old Pacific Electric building. 
 
This 4 kV line also currently provides the source for the fountain at the corner 
of South Fair Oaks and Glenarm adjacent to the Glenarm Building.  Except for 
brief interruptions to allow for transferring the fountain from one source of 
power to another, the fountain must always stay in operation. The permanent 
feed for the fountain will be from the new Power Distribution Center being 
provided by the BOP Contractor. 
 
PWP will “roll back” this 4 kV line to the pole nearest the Pacific Electric 
building at the southwest corner of the project site.  However prior to doing so, 
the BOP Contractor must first establish an alternate underground power feed 
to the fountain. Once mobilized the BOP Contractor will provide the necessary 
labor and materials to install a direct burial feed to the fountain to allow 
removal of the 4kV overhead and secondary’s, allow continued operation 
using the 4 kV source at the pole near the Pacific Electric building, and 
eventually allow powering the fountain from the Power Distribution Center. 

 
14. Add Section Q on Page 148 of the BOP Scope of Work, Attachment A.1, 

describing the Training Requirements.  See Enclosure 5. 
 
15. Add Section R on Page 148 of the BOP Scope of Work, Attachment A.1, 

describing the Plant Procedure Requirements.  See Enclosure 6 
 

16. Add a new Section 1.5.D with the following words to Page 8 of the BOP Scope 
of Work, Attachment A.2.A PCS Control System Specification (037-4780):  

 
“The BOP Contractor shall include in the control integration the requirement for 
the 10-minute startup capability of the gas turbine generator (GTG) of Power 
Island Equipment (PIE) and all supporting auxiliaries supplied by the PIE 
Contractor and BOP Contractor. 10- minute startup capability is defined as 
capability of dispatching the GTG to the grid at its guaranteed maximum power 
output in 10 or less minutes after a start signal without any pause or 
decrement in the megawatts at any point during the ramp, and the capability of 
maintaining maximum power for at least thirty (30) minutes from the time 
maximum power output is achieved.  The 10-minute startup capability shall be 
achievable irrespective of the unit condition i.e. cold, warm or hot. 
 
The BOP Contractor shall also implement within the Plant Control System the 
requirement for the 120-minute start-up and 60-minute shutdown of the unit as 
described in the SCAQMD Permit to Construct (attached in Attachment A.3 of 
the Specification). The BOP Contractor shall institute the PIE Contractor’s 
start-up and operability sequential description of gas turbine, OTSG, and 
steam turbine start-up: 



6 
 

1. Start-up time commencing at initial fire of the GTG until the Full Load 
operation of the combined cycle unit shall not exceed 120 minutes 
(limited by a start-up fuel consumption control limit regulator as needed), 
and 

2. The mass emission limits (determined using CEMS minute by minute 
data) of the following pollutants for the initial 120 minutes shall not 
exceed – 28.68 lbs for NOx and 23.61 for CO, and 

3. The fuel usage during the  initial 120 minutes start-up shall not exceed 
922.02 MMBtu (LHV) and 1023.1 MMBtu (HHV), when unit is operated in 
the following operating modes 

a. In combined cycle mode, after the GTG has achieved full load, the 
unit output shall not decrease for the remaining time during the 
first 120 minute start-up. 

b. In simple cycle mode, after the GTG has achieved full load, the 
GTG shall maintain that full load for the remaining time during the 
first 120 minute start-up. 

 
The BOP Contractor shall also institute the PIE Contractor’s shutdown and 
operability sequential description of the gas turbine, OTSG, and steam turbine 
shut-down: 

1. Shutdown shall begin at the initiation of the shutdown sequence, with a 
GTG ramp down to approximately 20% load, over a period of 15-minutes. 
Then the GT shall resume the standard ramp down schedule to idle and 
fuel shutoff, and 

2. The mass emissions (determined using CEMS minute by minute data) of 
the following pollutants for the 60 minutes shall not exceed – 11.7 lbs for 
NOx and 9.9 lbs for CO, and 

3. The fuel usage during the 60 minute shutdown period shall be no more 
than 431.41 MMBtu (LHV)and 478.7 MMBtu (HHV)” 

 
17. Two Noise Control Performance specifications were included in the 

Specification. 
a. Section 480031 Rev.1 (Combined Cycle Power Island Noise Control 

Performance) is for the Power Island Equipment Contractor.  It was 
incorrectly included in Attachment A.2.A BOP Supplied Equipment 
Mechanical Specifications and correctly included in Attachment A.3. 

b. Section 480033 Rev. B (Combined Cycle Balance of Plant Noise Control 
Performance) is for the BOP Contractor.  It was included in Attachment 
A.2.B Construction Specifications. 

The BOP Contractor should adhere to the requirements of Section 480033. 
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18. As discussed in the response to Bidder Q&A #166, electrical drawing E6-10 
Revision C is provided in Enclosure 7 and replaces drawing E6-10 Revision B 
contained in Attachment A.2.D Preliminary Drawings. 

 
19. Addendum 3 Item #7 is rescinded.  The plant will continue to use the plate and 

frame heat exchanger for anti-icing.  Replace P&IDs M3-3-2, M3-11-1, M3-11-
2, M3-25-1 and M3-25-2 in Attachment A.2.D Preliminary Drawings.  See 
Enclosure 8. 

 
20. The following General Electric drawings are added to Attachment A.3.A City 

Supplied Power Island Equipment Info.  See Enclosures 9, 10, 11, and 12. 
 
Gas Turbine 
  

Drawing Number  Title 
7253049-969201 Rev. A General Arrangement Main Unit – LH (14 sheets) 
7253049-969031 Rev. A One Line (3 sheets) 
  
OTSG 
  
Drawing Number  Title 
11303-0001 Rev. E General Arrangement LM6000 PG OTSG 
C12079-PCP Rev. 00 OTSG Pre-Construction Plan 

 
 
21. The response to Bidder Q&A #5 has been revised to state that it is acceptable 

for the BOP Contractor to utilize a licensed California civil engineer for the 
design of the structural design. 

 
22. The response to Bidder Q&A #21 and #37 have been revised regarding the 

application of the California Building Code for the project and that site specific 
seismic data will be developed for the project. 

 
23. The GE supplied information referred to in the response to Bidder Q&A #40 is 

contained in Enclosure 13. 
 
24. As discussed in the response to Bidder Q&A #151, GE Packaged Power, Inc.’s 

Work Order No. 20001, “Area 1 Civil Plan Paving/Grading & U.G. Sewer”, Dwg. 
No. 20001-C-002-02 (“Issued for Construction 1/24/03”) is provided in 
Enclosure 14. 

 
25. As discussed in the response to Bidder Q&A #160, add the following new 

Section 2.5 to Page 7 of the Specification:  
 
The BOP Contractor must provide pricing to provide Builder’s All Risk coverage.  
The City, at its sole discretion, may choose to provide this coverage itself, and if 
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it does so, will deduct the Bidder’s cost for the Builder’s All Risk coverage from 
the Bidder’s price.  The basis for selecting the lowest bidder will be the total bid 
price including the cost of the Builder’s All Risk coverage. 
 
BOP Contractor shall provide at its own expense Builder’s All Risk Insurance 
through the end of the Warranty Period.  The insurance shall insure the BOP 
Contractor, PIE Contractor, and the City against all risks of damage to buildings, 
structures, equipment, and materials that are part of the Work, as well as 
damage to the Broadway and Glenarm power plant attributed to performance of 
the Work. The Builder’s All Risk policy shall insure against all risks, including 
without limitation risks of: 
 
a) any direct physical loss or damage to the Work, the Broadway and 

Glenarm power plant, or any portion thereof from any cause, including 
without limitation flood, earthquake or tidal wave;  

b) any mechanical or electrical breakdown that occurs during any 
performance testing or other testing or operation of any component 
associated with the Work; 

  
The amount of such Builder’s All Risk Insurance shall not be less than the 
replacement value of the Work at completion. Such insurance shall provide for 
losses to be payable to the City. The BOP Contractor shall be responsible for 
the full costs of any deductible under the Builder’s All Risk Insurance in all 
events. 
 
The policy shall waive right of recovery or subrogation against the City, the PIE 
Contractor, its Affiliates, Suppliers and Subcontractors. The policy shall not be 
canceled or materially changed without thirty (30) Days' advance written notice 
to the City and PIE Contractor, or in the case of nonpayment, ten (10) Days' 
advance written notice. 
 
The City and PIE Contractor shall not be responsible for any insurance 
exclusions or deductibles or any uninsured or uninsurable loss or damage to the 
facility or other loss or damage to the facility under construction. 
 
The Builder’s All Risk Insurance policy shall at a minimum meet the following 
requirements: 
 
a) the BOP Contractor shall provide the City and PIE Contractor a copy of 

the policy prior to the Notice to Proceed; 
b) the policy shall be in effect from the planned start of any on-site activity 

through the completion of the Work and the end of the BOP Contractor's 
obligations; 

c) the policy shall include extended maintenance coverage through the end 
of the Warranty Period, as required; 
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d) the policy shall be provided by responsible insurers properly authorized to 
provide insurance in the State of California and rated at least A-VII by the 
AM Best Insurance Report or rated at similar levels by other internationally 
recognized insurance rating experts; 

e) the policy shall include as named insureds the City, the PIE Contractor, 
their Affiliates, Suppliers and Subcontractors that is performing work in 
connection with the Work; 

f) the policy shall also include a waiver of subrogation in favor of all 
insureds; 

g) the policy shall cover all risks of physical loss or damage to the Facility, 
including mechanical and electrical breakdown in the course of 
construction, start-up, testing and commissioning, including materials, 
equipment and furnishings, up to the replacement value of the Work at full 
completion; 

h) the City and the PIE Contractor shall be permitted to examine the original 
insurance policies or summaries, which shall include sums insured, loss 
limits, deductible details of cover, exclusions or conditions, and a list of 
security (each insurance company's participation in the insurance policy 
required for this Project only); 

i) the minimum design/defects coverage shall equal LEG 2 or DE 4; 
j) the City and the PIE Contractor shall have the right to submit claims 

directly to the insurers and receive payment directly from the insurers for 
any amounts that are their responsibility. 

  
26. As a result of our clarification discussions with General Electric, the City has 

agreed to change the classification of the CTs used for the GSU transformer 
from C800 to C400.  General Electric has been requested to change the CTs 
on the LM6000 used for the generator protection relay from C200 to C400 to be 
consistent with the C400 CTs already being supplied with the steam turbine 
generator and the GSU transformer.  There are two protection relays per 
generator.  As a result of these changes, we will also need all of the BOP CT’s 
to be class C400 as well. 

 
27. The BOP Scope of Work Attachment A.2 Document List Revision 4 remains as 

the current revision.  See Enclosure 15. 
 

28. The BOP Scope of Work Attachment A.3 Reference Document List Revision 3 
remains as the current revision.  See Enclosure 16. 

 
29. There is a meeting on May 13, 2014 with the Municipal Services Committee of 

the City Council to discuss the selected BOP Contractor.  The selected BOP 
Contractor should plan on attending.   

 
30. There is a meeting on May 19, 2014 with the City Council to approve the 

contract with the selected BOP Contractor.  The selected BOP Contractor 
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RECEIPT OF ADDENDUM NO. 4 
 
 

Specifications LD-13-14 
  

for 
PROVIDING LABOR AND MATERIALS FOR  

GLENARM REPOWERING BALANCE OF PLANT DESIGN AND CONSTRUCTION 
FOR 

PASADENA WATER & POWER 
PASADENA, CALIFORNIA 

 
 
 
This Receipt must be signed and returned with your bid.   Failure to include signed 
acknowledgements of all addenda will cause the bid to be deemed incomplete and 
nonresponsive. 
 

I hereby acknowledge receipt of Addendum No. 4 for Specifications LD-13-14 for 
Providing Labor and Materials for Glenarm Repowering Balance of Plant Design 
and Construction. 

. 
 
 
 
 
 
 
_____________________________________ 
Date     
 
 
_____________________________________ 
Company Name 
 
 
_____________________________________ 
Authorized Signature 
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19 
 

 
 
 
 
 
 
 
 
 
 
 
 

Enclosure 8 
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Enclosure 11 
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Figure 5 – Cross Section Through Upper OTSG Module 
  



C12079 – Glenarm Repowering Project 
 

7 

 

 
 
 

Figure 6 – Inlet Transition Duct #1 Lifting Layout for Shipping 
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Figure 7 – Inlet Transition Duct #1 Lifting Layout for Positioning 
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Figure 8 – Inlet Transition Duct #2 Lifting Layout for Shipping  
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Figure 9 – Inlet Transition Duct #2 Lifting Layout for Positioning 
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Figure 10 – Dilution Air Duct Lifting Layout for Shipping 
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Figure 11 – Dilution Air Lifting Layout for Positioning 
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Figure 12 – Lower Inlet Plenum Lifting Layout for 
Shipping and Positioning 
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Figure 13 – Upper Inlet Plenum Lifting Layout for 
Shipping and Positioning 
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Figure 14 – Lower OTSG Module Lifting Layout for 
Shipping and Positioning 
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Figure 15 – SCR Module Lifting Layout for 
Shipping and Positioning 
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Figure 16 – Upper OTSG Module Lifting Layout for 
Shipping and Positioning 
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Figure 17 – Lower Exhaust Hood Lifting Layout for 
Shipping and Positioning 
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Figure 18 – Upper Exhaust Hood Lifting Layout for 
Shipping and Positioning 
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Figure 19 –Stack Adapter Lifting Layout for Shipping and 

Positioning 
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Figure 20 – Exhaust Stack Lifting Layout for Shipping 
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Figure 21 – Exhaust Stack Lifting Layout for Positioning 
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Figure 22 – OTSG Module Top Support Beam Detail 
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Figure 23 – Lower OTSG Module Front Restraint Rod / Endseal 
Detail 
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Figure 24 – Lower OTSG Module Rear Restraint Rod / Endseal 
Detail 
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Figure 25 – Upper OTSG Module Front Restraint Rod / Endseal 
Detail 
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Figure 26 – Upper OTSG Module Rear Restraint Rod / Endseal 
Detail 
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Figure 27 – Duct Joint Insulation Sketch 
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SUBCONTRACTOR EXTRA WORK ORDER (EWO) 
 

IST Project Name:  IST Project Number:  
Contractor EWO No.:  Date Issued (dd/mm/yy):  
To (Name /Company):  
From (Name/Company):  
Description of Extra Work: 
 
 
 
 
 
 
 
 
Cost Type: 
Fixed  Time & Mat’l  Unit Price  Other  
Summary: Cost Details 

Direct Manhours   
Labour Amount   

Material Amount   
Subcontract Amount   
Equipment Amount   

Other (Specify)   
   

Subtotal   
Overhead   

Grand TOTAL  Currency  
 
Date work will begin:  Date work will finish:  

Will the schedule, as specified in the purchase order, be impacted (Y/N)   
If YES, State number of days project schedule is impacted   

The above value takes into account all costs and impacts for this extra work.  IST is released from any 
further claim for additional time or money associated with this Extra Work Order. 

Subcontrator Sign-off:  
 

Date: 

The following section is to be completed by IST 
Extra Work Approved by:  Project Manager Date:  
Extra Work Approved by:  Site Rep. Date:  
Extra Work Cost Allocation:  
Purchase Order Number:  
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Customer Backcharge Procedure and 
Authorization Form



IST Quality System Form  
SYS-126 Rev00 (January 31, 2007) 

Page 1 of 4 

 

 

Customer Backcharge Procedure and Authorization Form 

IST is committed to offering our customers the best support possible for our world class 
technology.  Please take the time to familiarize yourself and your staff with this very 
important procedure.  This will help us to respond quickly to any backcharge related issues.  
 
1.0 Introduction 
 

A backcharge is considered to be a method by which a Customer can recover expenses 
and costs incurred to correct, repair, or replace an assigned item of IST’s scope of supply.  
This includes, but is not limited to, malfunctions, failure to meet specifications, and overs, 
shorts or damages (OS&D). 

 
2.0 Notification 
 

On knowledge of a possible backcharge, Customer will notify IST on the pending 
backcharge and shall propose the method of handling, or otherwise request an IST 
proposed method of handling.  lST will first be given the opportunity to inspect and 
correct the condition considering reasonable time parameters established by the 
Customer. 

 
3.0 Execution 
 

Customer shall evaluate all recommended methods of correction and select the method 
that is most economical and advantageous to all parties.  Customer will prepare an 
estimate of charges before IST can approve the field work and any associated 
procurement.  Any verbal instructions between the Customer and Contractor shall be 
followed by a letter of confirmation.  Customer must make an attempt to obtain an IST  
signature on the backcharge before any work is performed.  Failure to notify IST of 
potential backcharges before the initiation of work associated with the backcharge may 
result in non-coverage by IST.  Backcharge claims received more than 30 calendar days 
after the work has been initiated will not be accepted by IST.  If an IST Field Services 
Representative is on-site during the execution of a backcharge claim, then copies of all 
labour and equipment timesheets and all material and supply acquisitions will be handed 
over to IST Field Services Representative, in a timely manner, for review.  Copies are also 
to be provided to IST together with the official backcharge claim. 

 
4.0 Authorization 
 

Included with this procedure is a form (Field Work Authorization for Backcharges, 
included as part of this SYS-126) to facilitate communication of acceptance.  Other forms 
of communication/ acknowledgement may be considered valid as well.  If an alternate 
Field Work Authorization form is to be considered then it shall be provided to IST ahead 
of time for review and understanding.  Customer and IST are to jointly agree on the form 
that will be used prior to initiating the first backcharge event. 
 
Customer’s receipt of an approved/ accepted Field Work Authorization for Backcharge 
shall be the approval to proceed. 



IST Quality System Form  
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SYS-126 Rev00 
January 31, 2007 

 
5.0 Reconciliation 
 

Backcharge Costs will be limited to the following: 
 
1) Direct labour hours at fully burdened rate 
2) Direct costs of 3rd party subcontractors, materials and supplies 
3) Direct construction equipment usage will be based on actual hours used.  Depending 

on the rental agreement, hourly rates shall be based on 1/217th of the monthly rental 
rate or 1/50th of the weekly rate or 1/10th of the daily rental rate.  In cases where the 
equipment is rented solely for the execution of the backcharge work then the full 
rental cost is applied. 

4) Direct design engineering hours at a fully burdened rate 
5) Direct cost of 3rd party rentals 
6) Mark-up fees for administration and overhead limited to 5% 

 
6.0 Collection 
 

The method for collection of backcharges shall be jointly agreed to between the 
Customer and IST and will include, but not be limited to, the following: 
 
1) Debit memo applied to last invoice 
2) Credit amendment 
3) Set off against other monies owed by Customer to IST 
4) Direct invoice for payment by IST 

 
 

7.0 Dispute Resolution 
 

Any backcharge dispute shall be resolved in accordance with the contract terms and 
conditions for dispute resolution. 
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SYS-126 Rev00 
January 31, 2007 

IST

DATE:

SHEET: 1 of 2

REPORTED BY: BACKCHARGE CLAIM #:

BACKCHARGE DESCRIPTION:

IST RESPONSE REQUIRED BY DATE:

%

5

FIELD WORK APPROVED BY: DATE:

FIELD WORK APPROVED BY: DATE:

IST CHANGE REQUEST No.: 

BACKCHARGE AUTHORIZATION FORM SYS-126 REV00

PROJECT NAME:

ESTIMATE SUMMARY

COMMENTS:

DOLLARS

CURRENCY:

TOTAL
************************************************************************************************

TO BE COMPLETED BY IST

ADMINISTRATION AND OVERHEAD

LABOUR

MATERIAL

EQUIPMENT

SUBCONTRACTS

SUBTOTAL

LOCATION:

IST CUSTOMER:

CUSTOMER's  CONTRACTOR:

REQUIRED FIELD WORK START DATE:
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SYS-126 Rev00 
January 31, 2007 

DATE:

SHEET: 2 of 2

LINE WEIGHT QTY
MATERIAL 
UNIT COST

MATERIAL
DOLLARS

LABOUR
UNIT COST

LABOUR
DOLLARS

TOTALS

IST

CUSTOMER's CONTRACTOR:

LOCATION:

IST CUSTOMER:

SYS-126 REV00BACKCHARGE ESTIMATING WORK SHEET

BACKCHARGE CLAIM #:

PROJECT NAME:

REPORTED BY:

DESCRIPTION
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                                                                 Carbozinc®11 HS 
 
 
 

November 2009 replaces August 2009    0249 
 
To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject to change without prior notice.  User must contact Carboline Company to 
verify correctness before specifying or ordering.  No guarantee of accuracy is given or implied.  We guarantee our products to conform to Carboline quality control. We assume no responsibility for 
coverage, performance or injuries resulting from use.  Liability, if any, is limited to replacement of products. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, 
EXPRESS OR IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Carboline® and Carbozinc® 
are registered trademarks of Carboline Company. 

Selection & Specification Data 
 

Generic Type Solvent Based Inorganic Zinc 
  

Description Ultra-low VOC member of the Carbozinc family 
with extraordinary performance characteristics. 
Carbozinc 11 HS combines unparalleled 
performance properties with a 2.4 lbs/gallon 
(unthinned) and 2.7 lbs/gallon (thinned) 
formulation that meets even the most stringent 
VOC restrictions.  

  

Features  Meets Class B slip co-efficient and creep 
testing criteria for use on faying surfaces 

 Rapid cure. Dry to handle in 1 hour at 75°F 
(24°C) and 50% relative humidity 

 Low temperature cure down to 15°F (-9°C) 
 High zinc loading  

  Very good resistance to salting 
 May be applied with standard airless or 

conventional spray equipment 
  May be used as a weldable pre-construction 

primer where VOC regulations prohibit 
traditional coatings. Exhibits long-term 
corrosion resistance during pre-construction 
and can be recoated or topcoated as 
specified for the intended service.   

  VOC compliant to current AIM regulations 
  

Color Green (0300) 
  

Finish Flat 
  

Primers Self Priming 
  

Topcoats Not required for certain exposures. Can be 
topcoated with Epoxies, Polyurethanes, Acrylics, 
High-Heat Silicones and others as recommended 
by your Carboline sales representative. Under 
certain conditions, a mist coat is required to 
minimize topcoat bubbling. 

  

Dry Film 
Thickness 

2.0-3.0 mils (50-75 microns). Dry film thickness 
in excess of 6.0 mils (150 microns) per coat is 
not recommended. When used as a weldable 
pre-construction primer, the recommended DFT 
is 0.75-1.25 mils (19-31 microns).  

  

Solids Content By Weight: 91% ± 2%  
  

Zinc Content By Weight: 84% ± 2% in dry film  
  

Theoretical 
Coverage Rate 

1203 mil ft2/gal (30.0 m2/l at 25 microns) 
401 ft2  at 3.0 mils (10.0 m2/l at 75 microns) 
Allow for loss in mixing and application 

  

VOC Values 
EPA Method 24 

Supplied:: 2.4 lbs./gal (288 g/l)  
Thinned: 
15 oz/gal w/ #26, #33, or #230: 2.95 lbs./gal (354 g/l) 
      (11 oz/.72 gal. kit or 55 oz/3.6 gal kit) 
15 oz/gal w/ #237: 2.77 lbs/gal (332 g/l) 
      (11 oz/.72 gal. kit or 55 oz/3.6 gal kit) 
These are nominal values. 

  

 Thinned (As pre-construction primer): 
38 oz/gal w/ #26: 3.6 lbs./gal (435 g/l)  
27 oz/.72 gallon kit or 138 oz/3.6 gallon kit 

 
 

Selection & Specification Data Cont. 
 

Dry Temp. 
Resistance 

Untopcoated: 
Continuous: 750°F (399°C) 
Non-Continuous: 800°F (427°C) 
With recommended high heat topcoats: 
Continuous: 1000°F (538°C) 
Non-Continuous: 1200°F (649°C) 
 

Substrates & Surface Preparation 
 

General Surfaces must be clean and dry. Employ 
adequate methods to remove dirt, dust, oil and 
all other contaminants that could interfere with 
adhesion of the coating. 
 

Steel SSPC-SP6 
Surface Profile: 1.0-3.0 mils (25-75 micron) 
 

Performance Data 
 

Test Method System Results Report # 
ASTM D3363 

Pencil 
hardness 

1 ct. CZ11HS Pencil Hardness 3H 03278 

ASTM A-325 or 
A-490 

Slip co-efficient 
1 ct. CZ11HS 

0.58 meets 
requirements for 
Class B rating 

08510 

AASHTO M300 
Blasted steel 
1ct. CZ11HS 

No blistering or 
rusting of coating or 
any bare steel areas. 

02934 

ASTM B117 
Salt Spray 

Blasted Steel 
1 ct. CZ11HS 

No rusting or 
blistering; slight rust 

in scribe, no 
creepage at scribe 
after 70,000 hours 

SR 380 

Test reports and additional data available upon written request. 
 

Application Equipment 
 

Listed below are general equipment guidelines for the application of this product. 
Job site conditions may require modifications to these guidelines to achieve the 
desired results. 
General Guidelines: 

Spray 
Application 
(General) 

The following spray equipment has been found suitable 
and is available from manufacturers such as Binks, 
DeVilbiss and Graco. Keep material under mild agitation 
during application. If spraying stops for more than 10 
minutes, recirculate the material remaining in the spray 
line. Do not leave mixed primer in the hoses during work 
stoppages. 
 

Conventional 
Spray 

Agitated pressure pot equipped with dual regulators, 
3/8” I.D. minimum material hose, with a maximum length 
of 50', .070” I.D. fluid tip and appropriate air cap. 
 

Airless Spray Pump Ratio:  30:1 (min.) 
GPM Output: 3.0 (min.) 
Material Hose: 3/8” I.D. (min.) 
Tip Size:  .017-.021” 
Output PSI: 2100-2500 
Filter Size: 60 mesh 
Teflon packings are recommended and available from 
the pump manufacturer. 
 

Brush For touch-up of areas less than one square foot only. 
Use medium bristle brush and avoid rebrushing. 

  
Roller Not recommended  



 

Carbozinc®11 HS 
 

November 2009 replaces August 2009 
     
To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject to change without prior notice.  User must contact Carboline Company to 
verify correctness before specifying or ordering.  No guarantee of accuracy is given or implied.  We guarantee our products to conform to Carboline quality control. We assume no responsibility for 
coverage, performance or injuries resulting from use.  Liability, if any, is limited to replacement of products. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, 
EXPRESS OR IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Carboline® and Carbozinc® 
are registered trademarks of Carboline Company. 

Mixing & Thinning 
 

Mixing Power mix base, then combine and power mix as 
follows. Pour zinc filler very slowly into premixed 
base with continuous agitation. Mix until free of 
lumps. Then add activator and mix for another 2 
minutes. Pour mixture through a 30 mesh 
screen. DO NOT MIX PARTIAL KITS. Note: 
Carbozinc 11 HS will not cure without the use of 
the Activator as defined below. 
Tip: Sifting zinc through a window screen will aid 
in the mixing process by breaking up or catching 
dry zinc lumps. 

  

  .72 Gal Kit 3.6 Gal Kit 
Ratio Part A: 1 gal. (short fill)  5 gals. (short fill) 

Activator:   6.4 fl. oz. 32 fl. oz.  
Zinc Filler:  14.6 lbs   73 lbs  

  

Thinning Normally not required but may be thinned up to 
11 oz per .72 gal kit or 55 oz per 3.6 gal kit with 
Thinner #26, #33, #230 or #237. Use of thinners 
other than those supplied by Carboline may 
adversely affect product performance and void 
product warranty, whether expressed or implied. 

  

 For use as a weldable zinc primer to achieve a 
recommended DFT of 0.75-1.25 mils, thin this 
product 30% with Thinner #26. 
 
Carboline Thinner #236E may also be used to 
thin this product to minimize HAP and VOC 
emissions. Consult Carboline Technical Service 
for guidance. 

  

Pot Life 8 Hours at 75°F (24°C) and less at higher 
temperatures. Pot life ends when coating 
becomes too viscous to use.  

  

Cleanup & Safety 
 

Cleanup Use Thinner #21 or Isopropyl Alcohol. In case of 
spillage, absorb and dispose of in accordance 
with local applicable regulations. 

  

Safety Read and follow all caution statements on this 
product data sheet and on the MSDS for this 
product. Employ normal workmanlike safety 
precautions. Hypersensitive persons should wear 
protective clothing, gloves and use protective 
cream on face, hands and all exposed areas. 

  

Ventilation When used in enclosed areas, thorough air 
circulation must be used during and after 
application until the coating is cured. The 
ventilation system should be capable of 
preventing the solvent vapor concentration from 
reaching the lower explosion limit for the solvents 
used. In addition to ensuring proper ventilation, 
appropriate respirators must be used by all 
application personnel. 

  

Caution This product contains flammable solvents. Keep 
away from sparks and open flames. All electrical 
equipment and installations should be made and 
grounded in accordance with the National 
Electric Code. In areas where explosion hazards 
exist, workmen should be required to use non-
ferrous tools and wear conductive and non-
sparking shoes. 
 
 
 

Application Conditions 
 

Condition Material Surface Ambient Humidity 

 Normal 
60°-85°F 

(16°-29°C) 
40°-95°F 
(4°-35°C) 

40°-95°F 
(4°-35°C) 

40-90% 

Minimum 
15°F 

(-9°C) 
15°F 

(-9°C) 
15°F 

(-9°C) 
30% 

Maximum 
95°F 

(35°C) 
150°F 
(66°C) 

120°F 
(49°C) 

95% 

This product simply requires the substrate temperature to be above the 
dew point. Condensation due to substrate temperatures below the dew 
point can cause flash rusting on prepared steel and interfere with 
proper adhesion to the substrate. Special application techniques may 
be required above or below normal application conditions. 
 

Curing Schedule 
 

Surface Temp. & 50% 
Relative Humidity 

Dry to Handle 
 

Dry to Topcoat 
 

15°F (-9°C) 16 Hours 7 Days 
40°F (4°C) 4 Hours 72 Hours 

60°F (16°C) 2 Hours 36 Hours 
75°F (24°C) 1 Hour 18 Hours 

100°F (32°C) ¾ Hour 14 Hours 
These times are based on a 3.0 mil (75 micron) dry film thickness. 
Higher film thickness, insufficient ventilation or cooler temperatures will 
require longer cure times and could result in solvent entrapment and 
premature failure. Humidity levels below 50% will require longer cure 
times. Notes: Any salting that appears on the zinc surface as a result 
of prolonged weathering exposure must be removed prior to the 
application of additional coatings. Also, loose zinc must be removed 
from the cured film by rubbing with fiberglass or aluminum screen wire 
when "dry spray/overspray" is evident on the cured film and a topcoat 
will be applied. For accelerated curing or where the relative 
humidity is below 40%, allow an initial 2-hour ambient cure followed 
by misting with water or steam to keep the coated surface wet for a 
minimum of 8 hours and/or until the coated surface achieves a "2H" 
pencil hardness per ASTM D3363.  
 

Packaging, Handling & Storage 
 
Shipping Weight 
(Approximate) 

.72 Gallon Kit 
22 lbs (10 kg) 

3.6 Gallon Kit 
103 lbs (47 kg) 

  
Flash Point (Setaflash) Carbozinc 11 HS base:   55°F (13°C) 

HS Activator:   90°F (33°C) 
Zinc Filler:   N/A 

  
Storage (General) Store Indoors.  
  
Storage Temperature  
 & Humidity 

40° -100°F (4-38°C).   
0-90% Relative Humidity 

  
Shelf Life Part A: 12 months at 75°F (24°C) 

Part B: 24 months at 75°F (24°C) 
Part C: Min. 24 months at 75°F (24°C) 
 
 
 

 
 
 
 

 
 
 

*Shelf Life: (actual stated shelf life) when kept at 
recommended storage conditions and in original 
unopened containers. 



 

  

Emergency Overview:  Warning! Flammable. Harmful if inhaled. Causes eye and skin irritation. 
Aspiration may cause lung damage. May cause dizziness and drowsiness. Keep away from heat, sparks, 
flame. Avoid breathing vapor. Avoid contact with eyes, skin and clothing. Do not swallow. Keep container 
closed. Use with adequate ventilation. Wash thoroughly after handling. 

Effects Of Overexposure - Eye Contact:   May cause eye irritation. 

Effects Of Overexposure - Skin Contact:   Direct skin contact may cause irritation. May be harmful if 
absorbed through the skin. 

Effects Of Overexposure - Inhalation:   Harmful if inhaled, may affect the brain or nervous system, 
causing dizziness, headache, or nausea. May cause nose and throat irritation. 

Effects Of Overexposure - Ingestion:   Harmful if swallowed. 

Effects Of Overexposure - Chronic Hazards:   Reports have associated repeated and prolonged 
occupational overexposure to solvents with permanent brain and nervous system damage. 

Primary Route(s) Of Entry:  Skin Contact, Skin Absorption, Inhalation, Ingestion, Eye Contact 

Medical Conditions Prone to Aggravation by Exposure:  If you have a condition that could be 

 Material 
Safety Data 
Sheet 

    

CHEMTREC Transportation 
 Emergency Phone:  800-
424-9300 

Pittsburgh Poison Control 
Center 
Health Emergency No.:  412-
681-6669 

NOTE:   The CHEMTREC Transportation 
Emergency Phone is to be used only in the 
event of chemical emergencies involving a 
spill, leak, fire, exposure or accident 
involving chemicals 

Section 1 - Chemical Product / Company Information 

Product Name: CARBOZINC 11 HS BASE 
Revision 
Date: 

03/10/2010 

Identification 
Number: 

PLMSDS 0249A1NL Supercedes : 06/04/2007 

Product 
Use/Class: 

Solvent Based Inorganic Zinc - 
FOR INDUSTRIAL USE ONLY     

  Preparer: Regulatory, Department

Manufacturer: Carboline Company 
2150 Schuetz Road 
St. Louis, MO  63146 
(800) 848-4645 

   

Section 2 - Composition / Information On Ingredients 

Chemical Name CAS Number Weight % Less ThanACGIH TLV-TWAACGIH TLV-STEL OSHA PEL-TWAOSHA-CEIL

ALKYL SILICATE PMN# P89-882 40.0 NE NE NE NE

ETHYL ALCOHOL 64-17-5 25.0 1000 PPM 1000 PPM 1900 MGM3 N/E

PROPYLENE 
GLYCOL 
MONOMETHYL 
ETHER

107-98-2 10.0 100 PPM 150 PPM 360 MGM3 NE

MICA 12001-26-2 5.0 3 MGM3 N/E 3 MGM3 N/E

TITANIUM DIOXIDE 13463-67-7 5.0 10 MGM3 N/E 10 MGM3 N/E

ETHYL 
POLYSILICATE

11099-06-2 5.0 N/E N/E N/E N/E

Section 3 - Hazards Identification 
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aggravated by exposure to dust or organic vapors, see a physician prior to use. 

First Aid - Eye Contact:  If material gets into eyes, flush with water immediately for 15 minutes. Consult 
a physician. 

First Aid - Skin Contact:  In case of contact, immediately flush skin with plenty of water while removing 
contaminated clothing and shoes. Launder clothing before reuse. If rash or irritation develops, consult a 
physician. 

First Aid - Inhalation:  If inhaled, remove to fresh air. Administer oxygen if necessary. Consult a 
physician if symptoms persist or exposure was severe. 

First Aid - Ingestion:  If swallowed do not induce vomiting. Seek immediate medical attention. 

Extinguishing Media: Carbon Dioxide, Dry Chemical, Foam, Water Fog 

Unusual Fire And Explosion Hazards: Flammable Liquid. Vapors are heavier than air and will 
accumulate. Vapors will form explosive concentrations with air. Vapors travel long distances and will 
flashback. Use mechanical ventilation when necessary to keep percent vapor below the "Lower Explosion 
Level" (LEL). Eliminate all ignition sources. Keep away from sparks, open flames and heat sources. All 
electric equipment and installations should be made and grounded in accordance with the National 
Electrical Code. In areas where explosion hazards exist, workers should be required to use non-ferrous 
tools and to wear conductive and non-sparking shoes. 

Special Firefighting Procedures: Flammable. Cool fire-exposed containers using water spray. 

Steps To Be Taken If Material Is Released Or Spilled: Eliminate all ignition sources. Handling 
equipment must be grounded to prevent sparking. Evacuate the area of unprotected personnel. Wear 
appropriate personal protection clothing and equipment. Follow exposure controls/personal protection 
guidelines in Section 8. Contain and soak up residual with an aborbent (clay or sand). Take up absorbant 
material and seal tightly for proper disposal. Dispose of in accordance with local, state and federal 
regulations. Refer to Section 15 for SARA Title III and CERCLA information. 

Handling: Do not get in eyes, on skin, or on clothing. Keep container tightly closed when not in use. Wear 
personal protection equipment. Do not breathe vapors. Wash thoroughly after handling. If pouring or 
transferring materials, ground all containers and tools. Do not weld, heat, cut or drill on full or empty 
containers. Use only in accordance with Carboline application instructions, container label and Product 
Data Sheet. Avoid breathing vapors or spray mist. 

Storage: Keep away from heat, sparks, open flames and oxidizing agents. Keep containers closed. Store 
in a cool, dry place with adequate ventilation. 

Engineering Controls: Use explosion-proof ventilation when required to keep below health exposure 
guidelines and Lower Explosion Limit (LEL). 

Respiratory Protection: Use only with ventilation to keep levels below exposure guidelines listed in 
Section 2. User should test and monitor exposure levels to ensure all personnel are below guidelines. If 

Section 4 - First Aid Measures 

Section 5 - Fire Fighting Measures 

  
Flash Point, F: 55F (12C) 

 
Lower Explosive Limit, %: 1.2 

(Setaflash)  Upper Explosive Limit, %: 36.0 

Section 6 - Accidental Release Measures 

Section 7 - Handling And Storage 

Section 8 - Exposure Controls / Personal Protection 
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not sure, or not able to monitor, use MSHA/NIOSH approved supplied air respirator. Follow all current 
OSHA requirements for respirator use. For silica containing coatings in a liquid state, and/or if no 
exposure limits are established in Section 2 above, supplied air respirators are generally not required. 

Skin Protection: Recommend impervious gloves and clothing to avoid skin contact. If material penetrates 
to skin, change gloves and clothing. The use of protective creams may be beneficial to certain individuals. 
Protective creams should be applied before exposure. 

Eye Protection: Recommend safety glasses with side shields or chemical goggles to avoid eye contact. 

Other protective equipment: Eye wash and safety showers should be readily available. 

Hygienic Practices: Wash with soap and water before eating, drinking, smoking, applying cosmetics, or 
using toilet facilities. Use of a hand cleaner is recommended. Launder contaminated clothing before 
reuse. Leather shoes can absorb and allow hazardous materials to pass through. Check shoes carefully 
after soaking before reuse. 

(See section 16 for abbreviation legend) 

Conditions To Avoid: Heat, sparks and open flames. 

Incompatibility: Keep away from strong oxidizing agents, heat and open flames. 

Hazardous Decomposition Products: Carbon monoxide, nitrogen oxides, and unidentified organic 
compounds. Consider all smoke and fumes from burning material as very hazardous. Welding, cutting or 
abrasive grinding can create smoke and fumes. Do not breathe any fumes or smoke from these 
operations. 

Hazardous Polymerization: Will not occur under normal conditions. 

Stability: This product is stable under normal storage conditions. 

Ecological Information: No data 

 Section 9 - Physical And Chemical Properties 

  
Boiling Range: 

  
149 F (65 C) - 248 F (120 C) 

  
Vapor Density: 

  
Heavier than Air 

Odor:  Solvent Odor Threshold:  N/D 
Appearance:  Viscous Green, Grey or Red 

Liquid 
Evaporation Rate:  Slower Than Ether 

Solubility in H2O:  N/D     
Freeze Point:  N/D Specific Gravity:  1.26 
Vapor Pressure:  N/D PH:  N/D 
Physical State:  Liquid 

 Section 10 - Stability And Reactivity 

 Section 11 - Toxicological Information 

  
Product LD50: N/D 

 
Product LC50: N/D 

Chemical Name CAS Number LD50 LC50

ALKYL SILICATE PMN# P89-882 NOT AVAILABLE NOT AVAILABLE

ETHYL ALCOHOL 64-17-5 7060 MG/KG, ORAL, RAT 20000 PPM/10 HRS, RAT, INHALATION

PROPYLENE GLYCOL MONOMETHYL 
ETHER

107-98-2 >5180 MG/KG, ORAL, RAT 10000 PPM/4HRS RAT,INHALATION

MICA 12001-26-2 NOT AVAILABLE NOT AVAILABLE

TITANIUM DIOXIDE 13463-67-7 >25 G/KG, ORAL, RAT >6.82 MG/L 4 HR, RAT

ETHYL POLYSILICATE 11099-06-2 NOT AVAILABLE NOT AVAILABLE

Section 12 - Ecological Information 
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Disposal Information: Dispose of in accordance with State, Local, and Federal Environmental 
regulations. Responsibility for proper waste disposal is with the owner of the waste. 

Additional Notes: None. 

CERCLA - SARA HAZARD CATEGORY 

This product has been reviewed according to the EPA Hazard Categories promulgated under Sections 
311and 312 of the Superfund Amendment and Reauthorization Act of 1986 (SARA Title III) and is 
considered, under applicable definitions, to meet the following categories: 

IMMEDIATE HEALTH HAZARD, CHRONIC HEALTH HAZARD, FIRE HAZARD 

SARA SECTION 313 

This product contains the following substances subject to the reporting requirements of Section 313 of 
Title III of the Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372: 

No Section 313 Substances exist in this product 

TOXIC SUBSTANCES CONTROL ACT 

All components of this product are listed on the TSCA inventory. 

This product contains the following chemical substances subject to the reporting requirements of TSCA 
12(B) if exported from the United States: 

No TSCA 12(B) Substances exist in this product 

U.S. STATE REGULATIONS AS FOLLOWS: 

NEW JERSEY RIGHT-TO-KNOW 

The following materials are non-hazardous, but are among the top five components in this product.  

 PENNSYLVANIA RIGHT-TO-KNOW 

The following non-hazardous ingredients are present in the product at greater than 3%. 

CALIFORNIA PROPOSITION 65  

Section 13 - Disposal Information 

Section 14 - Transportation Information 

DOT Proper Shipping 
Name: 

Flammable Liquid NOS Packing Group: II 

DOT Technical Name: (Ethanol, Isopropanol) Hazard 
Subclass: 

N/A 

DOT Hazard Class: 3 Resp. Guide 
Page: 

128 

DOT UN/NA Number: UN 1993     

Section 15 - Regulatory Information 

Chemical Name CAS Number
CERAMIC MICROSPHERES 66402-68-4

Chemical Name CAS Number
CERAMIC MICROSPHERES 66402-68-4
IRON OXIDE 1332-37-2
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Warning: The following ingredients present in the product are known to the state of California to 
cause Cancer: 

Warning: The following ingredients present in the product are known to the state of California to 
cause birth defects, or other reproductive hazards: 

No California Proposition 65 Reproductive Toxins exist  

INTERNATIONAL REGULATIONS AS FOLLOWS: 

CANADIAN WHMIS 

This MSDS has been prepared in compliance with Controlled Product Regulations except for the use of 
the 16 headings. 

CANADIAN WHMIS CLASS: B2 D2B 

  

VOLATILE ORGANIC COMPOUNDS, GR/LTR MIXED (UNTHINNED): 288 

REASON FOR REVISION: Changes made in Section(s): 1, 2, 3, and 11 

Legend:  N.A. - Not Applicable, N.E. - Not Established, N.D. - Not Determined 

The information contained herein is, to the best of our knowledge and belief accurate.  However, since the 
conditions of handling and use are beyond our control, we make no guarantee of results, and assume no 
liability for damages incurred by use of this material.  It is the responsibility of the user to comply with all 
applicable federal, state, and local laws and regulations 

Chemical Name CAS Number
MICROCRYSTALLINE SILICA 14808-60-7

Section 16 - Other Information 

HMIS Ratings 
Health: 2 Flammability: 3 Reactivity: 1 Personal Protection: X 
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Emergency Overview:  Warning! Flammable. Harmful if inhaled. Causes eye and skin irritation. 
Aspiration may cause lung damage. May cause dizziness and drowsiness. Keep away from heat, sparks, 
flame. Avoid breathing vapor. Avoid contact with eyes, skin and clothing. Do not swallow. Keep container 
closed. Use with adequate ventilation. Wash thoroughly after handling. 

Effects Of Overexposure - Eye Contact:   May cause eye burns. 

Effects Of Overexposure - Skin Contact:   May cause skin burns. 

Effects Of Overexposure - Inhalation:   Harmful if inhaled, may affect the brain or nervous system, 
causing dizziness, headache, or nausea. May cause nose and throat irritation. May cause lung injury. 

Effects Of Overexposure - Ingestion:   Harmful if swallowed. 

Effects Of Overexposure - Chronic Hazards:   Reports have associated repeated and prolonged 
occupational overexposure to solvents with permanent brain and nervous system damage. 

Primary Route(s) Of Entry:  Skin Contact, Skin Absorption, Inhalation, Ingestion, Eye Contact 

Medical Conditions Prone to Aggravation by Exposure:  If you have a condition that could be 
aggravated by exposure to dust or organic vapors, see a physician prior to use. 

First Aid - Eye Contact:  If material gets into eyes, flush with water immediately for 15 minutes. Consult 

 Material 
Safety Data 
Sheet 

    

CHEMTREC Transportation 
 Emergency Phone:  800-
424-9300 

Pittsburgh Poison Control 
Center 
Health Emergency No.:  412-
681-6669 

NOTE:   The CHEMTREC Transportation 
Emergency Phone is to be used only in the 
event of chemical emergencies involving a 
spill, leak, fire, exposure or accident 
involving chemicals 

Section 1 - Chemical Product / Company Information 

Product Name: CARBOZINC HS ACTIVATOR 
Revision 
Date: 

07/29/2008 

Identification 
Number: 

PLMSDS 0249C1NL Supercedes : 08/01/2005 

Product 
Use/Class: 

Catalyst for Inorganic Zinc - FOR 
INDUSTRIAL USE ONLY     

  Preparer: Regulatory, Department

Manufacturer: Carboline Company 
350 Hanley Industrial Ct. 
St. Louis, MO  63144 

   

Section 2 - Composition / Information On Ingredients 

Chemical Name CAS Number Weight % Less ThanACGIH TLV-TWAACGIH TLV-STEL OSHA PEL-TWAOSHA-CEIL

PROPYLENE 
GLYCOL 
MONOMETHYL 
ETHER

107-98-2 90.0 100 PPM 150 PPM 360 MGM3 NE

ZINC CHLORIDE 7646-85-7 5.0 1 MGM3 2 MGM3 1 MGM3 NE

Section 3 - Hazards Identification 

Section 4 - First Aid Measures 
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a physician. 

First Aid - Skin Contact:  In case of contact, immediately flush skin with plenty of water while removing 
contaminated clothing and shoes. Launder clothing before reuse. If rash or irritation develops, consult a 
physician. 

First Aid - Inhalation:  If inhaled, remove to fresh air. Administer oxygen if necessary. Consult a 
physician if symptoms persist or exposure was severe. 

First Aid - Ingestion:  If swallowed do not induce vomiting. Seek immediate medical attention. 

Extinguishing Media: Carbon Dioxide, Dry Chemical, Foam, Water Fog 

Unusual Fire And Explosion Hazards: Flammable Liquid. Vapors are heavier than air and will 
accumulate. Vapors will form explosive concentrations with air. Vapors travel long distances and will 
flashback. Use mechanical ventilation when necessary to keep percent vapor below the "Lower Explosion 
Level" (LEL). Eliminate all ignition sources. Keep away from sparks, open flames and heat sources. All 
electric equipment and installations should be made and grounded in accordance with the National 
Electrical Code. In areas where explosion hazards exist, workers should be required to use non-ferrous 
tools and to wear conductive and non-sparking shoes. 

Special Firefighting Procedures: Flammable. Cool fire-exposed containers using water spray. 

Steps To Be Taken If Material Is Released Or Spilled: Eliminate all ignition sources. Handling 
equipment must be grounded to prevent sparking. Evacuate the area of unprotected personnel. Wear 
appropriate personal protection clothing and equipment. Follow exposure controls/personal protection 
guidelines in Section 8. Contain and soak up residual with an aborbent (clay or sand). Take up absorbant 
material and seal tightly for proper disposal. Dispose of in accordance with local, state and federal 
regulations. Refer to Section 15 for SARA Title III and CERCLA information. 

Handling: Do not get in eyes, on skin, or on clothing. Keep container tightly closed when not in use. Wear 
personal protection equipment. Do not breathe vapors. Wash thoroughly after handling. If pouring or 
transferring materials, ground all containers and tools. Do not weld, heat, cut or drill on full or empty 
containers. Use only in accordance with Carboline application instructions, container label and Product 
Data Sheet. 

Storage: Keep away from heat, sparks, open flames and oxidizing agents. Keep containers closed. Store 
in a cool, dry place with adequate ventilation. 

Engineering Controls: Use explosion-proof ventilation when required to keep below health exposure 
guidelines and Lower Explosion Limit (LEL). 

Respiratory Protection: Use only with ventilation to keep levels below exposure guidelines listed in 
Section 2. User should test and monitor exposure levels to ensure all personnel are below guidelines. If 
not sure, or not able to monitor, use MSHA/NIOSH approved supplied air respirator. Follow all current 
OSHA requirements for respirator use. For silica containing coatings in a liquid state, and/or if no 
exposure limits are established in Section 2 above, supplied air respirators are generally not required. 

Skin Protection: Recommend impervious gloves and clothing to avoid skin contact. If material penetrates 
to skin, change gloves and clothing. The use of protective creams may be beneficial to certain individuals. 

Section 5 - Fire Fighting Measures 

  
Flash Point, F: 91F (32C) 

 
Lower Explosive Limit, %: 1.4 

(Setaflash)  Upper Explosive Limit, %: 11.2 

Section 6 - Accidental Release Measures 

Section 7 - Handling And Storage 

Section 8 - Exposure Controls / Personal Protection 
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Protective creams should be applied before exposure. 

Eye Protection: Recommend safety glasses with side shields or chemical goggles to avoid eye contact. 

Other protective equipment: Eye wash and safety showers should be readily available. 

Hygienic Practices: Wash with soap and water before eating, drinking, smoking, applying cosmetics, or 
using toilet facilities. Use of a hand cleaner is recommended. Launder contaminated clothing before 
reuse. Leather shoes can absorb and allow hazardous materials to pass through. Check shoes carefully 
after soaking before reuse. 

(See section 16 for abbreviation legend) 

Conditions To Avoid: Heat, sparks and open flames. 

Incompatibility: Keep away from strong oxidizing agents, heat and open flames. 

Hazardous Decomposition Products: Carbon monoxide, nitrogen oxides, and unidentified organic 
compounds. Consider all smoke and fumes from burning material as very hazardous. Welding, cutting or 
abrasive grinding can create smoke and fumes. Do not breathe any fumes or smoke from these 
operations. 

Hazardous Polymerization: Will not occur under normal conditions. 

Stability: This product is stable under normal storage conditions. 

Ecological Information: No data 

Disposal Information: Dispose of in accordance with State, Local, and Federal Environmental 
regulations. Responsibility for proper waste disposal is with the owner of the waste. 

 Section 9 - Physical And Chemical Properties 

  
Boiling Range: 

  
243 F (117 C) - 248 F (120 C) 

  
Vapor Density: 

  
Heavier than Air 

Odor:  Solvent Odor Threshold:  N/D 
Appearance:  Clear, Water Thin Liquid Evaporation Rate:  Slower Than Ether 
Solubility in H2O:  N/D     
Freeze Point:  N/D Specific Gravity:  0.94 
Vapor Pressure:  N/D PH:  N/D 
Physical State:  Liquid 

 Section 10 - Stability And Reactivity 

 Section 11 - Toxicological Information 

  
Product LD50: N/D 

 
Product LC50: N/D 

Chemical Name CAS Number LD50 LC50

PROPYLENE GLYCOL MONOMETHYL 
ETHER

107-98-2 >5180 MG/KG, ORAL, RAT 10000 PPM/4HRS RAT,INHALATION

ZINC CHLORIDE 7646-85-7 NOT AVAILABLE NOT AVAILABLE

Section 12 - Ecological Information 

Section 13 - Disposal Information 

Section 14 - Transportation Information 

DOT Proper Shipping Paint Packing Group: III 
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Additional Notes: None. 

CERCLA - SARA HAZARD CATEGORY 

This product has been reviewed according to the EPA Hazard Categories promulgated under Sections 
311and 312 of the Superfund Amendment and Reauthorization Act of 1986 (SARA Title III) and is 
considered, under applicable definitions, to meet the following categories: 

IMMEDIATE HEALTH HAZARD, CHRONIC HEALTH HAZARD, FIRE HAZARD 

SARA SECTION 313 

This product contains the following substances subject to the reporting requirements of Section 313 of 
Title III of the Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372: 

No Section 313 Substances exist in this product 

TOXIC SUBSTANCES CONTROL ACT 

All components of this product are listed on the TSCA inventory. 

This product contains the following chemical substances subject to the reporting requirements of TSCA 
12(B) if exported from the United States: 

No TSCA 12(B) Substances exist in this product 

U.S. STATE REGULATIONS AS FOLLOWS: 

NEW JERSEY RIGHT-TO-KNOW 

The following materials are non-hazardous, but are among the top five components in this product.  

 PENNSYLVANIA RIGHT-TO-KNOW 

The following non-hazardous ingredients are present in the product at greater than 3%. 

CALIFORNIA PROPOSITION 65  

Warning: The following ingredients present in the product are known to the state of California to 
cause Cancer: 

No California Proposition 65 Carcinogens exist  

Warning: The following ingredients present in the product are known to the state of California to 
cause birth defects, or other reproductive hazards: 

No California Proposition 65 Reproductive Toxins exist  

Name: 
DOT Technical Name: N/A Hazard 

Subclass: 
N/A 

DOT Hazard Class: 3 Resp. Guide 
Page: 

128 

DOT UN/NA Number: UN1263     

Section 15 - Regulatory Information 

Chemical Name CAS Number
TETRABUTYL TITANATE 5593-70-4

Chemical Name CAS Number
TETRABUTYL TITANATE 5593-70-4
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INTERNATIONAL REGULATIONS AS FOLLOWS: 

CANADIAN WHMIS 

This MSDS has been prepared in compliance with Controlled Product Regulations except for the use of 
the 16 headings. 

CANADIAN WHMIS CLASS: B2 D2B 

  

VOLATILE ORGANIC COMPOUNDS, GR/LTR MIXED (UNTHINNED): 288 

REASON FOR REVISION: Routine Update 

Legend:  N.A. - Not Applicable, N.E. - Not Established, N.D. - Not Determined 

The information contained herein is, to the best of our knowledge and belief accurate.  However, since the 
conditions of handling and use are beyond our control, we make no guarantee of results, and assume no 
liability for damages incurred by use of this material.  It is the responsibility of the user to comply with all 
applicable federal, state, and local laws and regulations 

Section 16 - Other Information 

HMIS Ratings 
Health: 3 Flammability: 3 Reactivity: 1 Personal Protection: X 
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1.0  INTRODUCTION 
 
This specification details the water quality required for a hydrotest of an Innovative Steam 
Technologies (IST) Once Through Steam Generator (OTSG) and auxiliary piping.  Deviations from the 
limits and requirements must have specific written approval from Innovative Steam Technologies. 
 
The technical criteria for formulating these guidelines includes: 
 

• Prevention of corrosion in the OTSG and external piping.  If necessary, more stringent limits 
can be used based on the requirements for other components in the system, which may be 
more sensitive to impurities. 

• Prevention of suspended solids from entering the OTSG, which could end up plugging the 
stabilization orifices. 

 
 
2.0 WATER QUALITY REQUIREMENTS 
 
2.1  Hydrotest Water Specification 
 
The rationale for determination of the water quality requirements for these guidelines is based on 
the requirements for the OTSG and auxiliary piping.  The following water quality requirements 
provided in Tables 1.0 or 2.0 shall be met. 
 
If a mixed bed unit is used to purify the water and the de-ionized water is sent directly to the steam 
generator to fill the unit, then the water quality measurements shall be taken at the mixed bed 
outlet. 
 
If the de-ionized water is stored in a tank, then the water quality measurements shall be taken at the 
tank outlet. 
 
Conductivity and pH readings shall be continuously monitored.  Chlorides and sulfates shall be 
measured as required to ensure compliance during the hydro fill. 
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Parameter Limit Unit Notes 
pH  ≥ 7.0 ------ 3, 9 

Water Specific Conductivity   ≤ 0.077 µS/cm 
5, 7, 8 

Water Specific Resistivity  ≥ 13.0 megohm/cm 
Suspended Solids  Not detectable ppb 2 

 
Table 1.0 Hydrotest water quality specification without measuring chloride 

and sulfate levels. 
 
 
Table 1.0 Notes:   
 
1) Conductivity and pH measured at 25°C. 
2) Suspended solids must be prevented to avoid clogging of feedwater orifices.  Suspended solids 

are commonly measured by examining the undissolved material trapped on a 0.45 micrometer 
filter after filtration.  Material that passes through is referred to as dissolved solids. 

3) pH below 7.0 is prohibited. 
4) No turbidity, oil or sediment is allowed. 
5) Water test temperature to be in accordance with ASME Section I or B31.1 guidelines. 
6) Water resistivity is the reciprocal of water conductivity and either parameter may be used. 
7) Resistivity level corresponds to Total Dissolved Solids at 10 ppb. 
8) To help achieve the resistivity levels, it may be necessary to recirculate the water through the 

mixed bed polisher before the water is flowed through the bed and into the OTSG. 
9) The pH reading must be made on a moving flow stream without exposure to the atmosphere (i.e. 

inside the pipe).  Carbon dioxide in the air will lower the pH in the water by naturally forming 
carbonic acid. 
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Parameter Limit Unit Notes 
pH  ≥ 7.0 ------ 3, 9 

Water Specific Conductivity   ≤ 0.27 µS/cm 
6, 7, 8 

Water Specific Resistivity  ≥ 3.70 megohm/cm 
Chloride (Organic and inorganic)  < 10 ppb  
Sulfate (Organic and inorganic)   < 10 ppb  
Suspended Solids  Not detectable ppb 2 

 
Table 2.0 Hydrotest water quality specification when chloride and sulfate 

levels are measured. 
 
 
Table 2.0 Notes:   
 
1) Conductivity and pH measured at 25°C. 
2) Suspended solids must be prevented to avoid clogging of feedwater orifices.  Suspended solids 

are commonly measured by examining the undissolved material trapped on a 0.45 micrometer 
filter after filtration.  Material that passes through is referred to as dissolved solids. 

3) pH below 7.0 is prohibited. 
4) No turbidity, oil or sediment is allowed. 
5) Water test temperature to be in accordance with ASME Section I or B31.1 guidelines. 
6) Water resistivity is the reciprocal of water conductivity and either parameter may be used. 
7) Chloride and sulfate levels must be initially met and maintained in order to use the conductivity 

level in this table.   
8) To help achieve the resistivity levels in Table 1.0, it may be necessary to recirculate the water 

through the mixed bed polisher before the water is flowed through the bed and into the OTSG. 
9) The pH reading must be made on a moving flow stream without exposure to the atmosphere (i.e. 

inside the pipe).  Carbon dioxide in the air will lower the pH in the water by naturally forming 
carbonic acid. 
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2.2 Post Hydrotest Drying Requirements 
 
The OTSG and associated piping should be hydrotested with water in accordance with the 
specifications given in Table 1.0 or 2.0.  After testing is completed, the OTSG and associated piping 
shall be thoroughly drained and dried (all high point vents should be open during draining). 
 
The tube surface must be dried to remove any chlorides or bacteria which can lead to corrosion.  
Acceleration of corrosion can occur as a result of the influence of microbial activity.  Certain strains of 
bacteria can grow on the metal surface and provide a location of stagnant and highly acidic water 
between the growth and tube surface.  Iron bacteria called Gallionella, and iron/manganese bacteria 
called Siderocapsa, have been documented to cause severe corrosion.  These problems can be avoided 
provided the water is not allowed to stay on the metal surface for extended periods of time.  For this 
reason, the boiler and piping must be drained and dried of hydrotest water immediately after testing. 
 
The following procedures are to be followed: 
 
 
Shop Hydrotest 
 

Idle Time Between Hydrotest 
and Transportation by Rail or 

Truck 
Drying Requirements 

Up to 1 week 

OTSG will be drained using gravity immediately after hydrotest.  
Prior to loading the module on the rail car, the OTSG will be 
rocked in the fore and aft direction on the trailer until no water 
exits the steam header.  A slow rocking pattern will be used to 
give the water time to run down through the tubing. 

Greater than 1 week 

The tubing will be dried using high pressure oil free compressed 
air.  Each circuit will be individually isolated and purged.  
Isolating dams will be required at the inlet headers to isolate 
individual circuits.  In modules with mixing headers, nitrogen 
shall be used for drying the tubes. 
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Field Hydrotest 
 

Idle Time Between 
Hydrotest and OTSG  Start-

Up 
Drying Requirements 

Up to 1 week OTSG will be drained using gravity immediately after the hydrotest. 
 OTSG start up to occur within 1 week time span 

Greater than 1 week 

The tubing and piping will be dried using nitrogen. The gas will be 
fed through the feedwater piping and towards the steam outlet 
pipe.  Once dry, the OTSG can remain off-line as long as required. 
 
In marine of other corrosive locations, the pressure parts will be 
given a nitrogen purge once the inside surface has been dried.  

 
The following notes are applicable: 
 

a) Ensure that the pressure tubing is protected from water freezing in cold climates.  If a 
potential of freezing exists, the water is to be drained and the tubing immediately blown dry, 
or if in the field, the tubing heated with the gas turbine to boil out the remaining water. 

b) The field hydrotest should not be conducted until after a thorough flush of the module and 
feedwater piping has occurred. 

c) Confirmation of the final field weld X-rays and inspections on both the steam and feedwater 
piping must be submitted to the site contractor before filling and pressurizing the circuits 
during the field hydrotest. 

d) During hydrotest, the extra weight of the water will impose additional loads on the steam 
piping.  Additional pipe supports and/or stops may be required during hydrotest to minimize 
the transfer of these loads to the OTSG steam outlet header. 

e) The Authorized Inspector must be present for the hydrotesting. 
 
 
2.3 Water Quality Inspection 
 
The hydrotest water shall be inspected by Quality Control prior to hydrotesting to ensure it meets the 
requirements of Table 1.0 or 2.0, as applicable.  Maintaining the conductivity limits in Table 1.0 will 
ensure the chloride and sulfate levels are within acceptable limits and separate measurements of 
chloride and sulfates are not required. 
 
ISO form SYS-116 shall be filled out and included in the document control package for each shop 
hydrotested OTSG.  The calibration record of the conductivity (resistivity) meter shall be recorded on 
the form. 
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1.0 Scope - This specification outlines cleaning requirements for boiler piping. 
 
2.0  Stainless steel and Incoloy (NO8800 & NO8825) pipe cleaning 

requirements  
 

2.1 Remove all weld flux and splatter using power or hand tools as 
necessary. Verify all nozzle inside surfaces at run pipe welded 
connections are free of weld grapes and other obstructions. 

 
2.2 Surface damage caused by cleaning tools is to be avoided, such as 

burrs and sharp cuts.  In order to avoid trace amounts of material 
transfer that cause rust, do not use cutting or cleaning tools that have 
been used on carbon steel. 

 
2.3 Thoroughly clean the inside of pipe using a compressed air blow with 

special care taken to ensure all welded nozzles/branches are free of 
obstructions. 

 
2.4 Immediately following the air blow, pipe and branch ends are to be 

sealed with plastic end caps securely fastened.  Care should be taken 
to ensure there is no ingress of foreign material into the pipe at this 
stage. 

 
2.5 If the pipe has been hydro tested, all water must be removed prior to 

the sealing of the pipe and branch ends. 
 

2.6 Water for hydro test must conform with specification ES-020. 
 
 
3.0 Chroloy pipe cleaning requirements for steam headers and piping 

not subject to steam blows prior to operation 
 

3.1 Remove all weld flux and splatter using power or hand tools as 
necessary. Verify all nozzle inside surfaces at run pipe welded 
connections are free of weld grapes and other obstructions. 

 
3.2 Surface damage caused by cleaning tools is to be avoided, such as 

burrs and sharp cuts. 
 

3.3 Following post weld heat treatment, sand blast inside pipe surface per 

06 
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SSPC-SP10. 
 

3.4 Thoroughly blow out, using compressed air, all sand residue from 
inside of pipe following sand blasting, and immediately coat the 
inside surface with CORTEC VCI-307 or equal corrosion inhibitor. 

 
3.5 Following the application of the inhibitor, all pipe and branch ends 

are to be sealed with plastic end caps securely fastened.  Care should 
be taken to ensure there is no ingress of foreign material into the 
pipe at this stage. 

 
3.6 Should a hydrostatic test be performed on the pipe following the 

application of the corrosion inhibitor, the pipe must be completely 
dried and re-coated with the inhibitor. 

 
3.7 Water for hydro test must conform with specification ES-020. 

 
3.8 Steam headers require internal cleaning as sufficient velocity in not 

developed within the header to adequately clean them during a 
steam blow.

 
 
4.0 Carbon steel pipe cleaning requirements for piping not subject to 

steam blows prior to operation 
 

4.1   Remove all weld flux and splatter using power or hand tools as 
necessary. Verify all nozzle inside surfaces at run pipe welded 
connections are free of weld grapes and other obstructions. 

 
4.2   Surface damage caused by cleaning tools is to be avoided, such as 

burrs and sharp cuts. 
 
4.3 Thoroughly blow out, using compressed air, all residue from inside of 

pipe following assembly.  
 
4.4 Should a hydrostatic test be performed, the pipe must be completely 

dried after the test and confirmed using a humidity meter at the pipe 
exit. 

 
4.5 All pipe and branch ends are to be sealed with plastic end caps 

06 
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securely fastened.  Care should be taken to ensure there is no ingress 
of foreign material into the pipe at this stage. 

 
4.6 Water for hydro test must conform with specification ES-020. 
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1.0 SCOPE 
 

This specification covers the outdoor storage and shipping protection of components supplied 
by Innovative Steam Technologies.  If prolonged storage of the units is required (over 3 
months), contact IST for additional requirements. 

 
2.0 APPLICABLE DOCUMENTS 
 

The following documents form a part of this specification to the extent specified herein. 
Documents not identified by date, revision or amendment shall be of the latest issue on the 
date of this specification. 

 
SPECIFICATIONS 

 
Innovative Steam Technologies 

 
 Engineering Specification ES-010  Paint Specification 
 Engineering Specification ES-021    Pipe Cleaning Specification   
 
 
3.0 PACKING REQUIREMENTS 
 

3.1 General Requirements 
 

- Packaging shall be adequate to prevent contamination, mechanical damage, or 
deterioration of the components supplied. 

- All expendable materials, such as tapes, barriers, plugs, desiccants, desiccant bags, 
caps, inhibitors etc. to be in contact with austenitic stainless steel or nickel alloys 
shall not contribute to corrosion during the storage period. 

- Metal fasteners, straps, or covers shall not be tack welded to any manufactured 
part, and shall be of a material compatible with the equipment material to avoid 
any corrosion. 

- Prior to packaging, all components shall be inspected for cleanliness, completely 
drained and thoroughly dry. 

- The packing instructions are applicable immediately after manufacture. Items not 
immediately packaged after manufacture shall be protected from contamination. 

 
 

3.2 Pipe Openings and Connections 
 

3.2.1 Prior to packaging of piping, the piping shall be cleaned in accordance with 
IST Engineering Specification ES-021 (Pipe Cleaning Specification). 

3.2.2 All openings shall be closed with temporary closures to prevent entry of dust, 
dirt, precipitation, moisture or other foreign matter. All openings shall be 
protected by plastic caps designed to cover the entire weld end area and 
secured fastened.  

3.2.3 Threaded or socket weld connections shall be closed with screwed or snap-in 
type plastic protectors.  Cast iron plugs are not acceptable for shipping 
protection unless part of the final field assembly. 

3.2.4 All exterior unpainted machined surfaces and threaded connections shall be 
coated with an easily removable rust preventative suitable for six months 
outdoor storage. 

3.2.5 All exposed threads of external bolting shall be coated with an anti-seize 
compound following assembly. 
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3.3 Tubing Bundles 
 

3.3.1 All tube bundle module tops shall be covered for outdoor storage and 
transportation.  To prevent contamination from dust, dirt, salt, spray and 
other forms of contaminants exposed portions of tube bundle module 
bottoms shall be covered.  

3.3.2 Items shall be covered by tarpaulins (or equivalent) to minimize the wetting 
of the insulation and to prevent contamination from dust, dirt, salt, spray and 
other forms of contaminants.  Cover installation shall be made so that air 
circulates under the cover to prevent condensation.  

3.3.3 Modules are to be stored on a level surface and blocked up a minimum of 
four inches off the ground at jacking locations.  If the module is to be stored 
for more than two weeks the module shall be blocked up at each column 
location and at the module ends. 

3.3.4 All access doors shall be secured closed. 
3.3.5 Overseas ship transportation shall be below deck stowage and protected from 

salt spray.  On-deck transportation is strictly prohibited. 
3.3.6 When the module is sitting on dock for longer than 48 hours or during 

periods of severe weather, it shall be protected from salt water spray by 
being fully covered with tarps. 

 
 

3.4 Ducting Components (including inlet plenum, exhaust hood and exhaust stack) 
   

3.4.1 Ducting components are to be prepared and coated in accordance with IST 
Engineering Specification ES-010 prior to packaging. 

3.4.2 Insulation is to be protected against precipitation if stored outdoors.  Open 
insulated ends of ducting components are to be covered for transportation or 
outdoor storage. 

3.4.3 All ducting openings shall be covered if the ducting is to be transported or 
stored in a salt air environment.  

3.4.4 Items shall be covered by tarpaulins (or equivalent) where possible to prevent 
contamination from dust, dirt, salt, spray and other forms of contaminants.  
Cover installation shall be made so that air circulates under the cover to 
prevent condensation.  If the components cannot be covered by tarpaulins (or 
equivalent), all ducting components shall be thoroughly cleaned by power 
water wash (or equivalent while minimizing the wetting of insulation) prior 
to assembly.  This is to be the site erector’s responsibility. 

3.4.5 All access doors shall be secured closed. 
 

3.5 Vendor Equipment 
  

3.5.1 Follow the manufacturers recommended procedures for long term storage of 
individual components. 

 
 
4. QUALITY ASSURANCE PROVISIONS 
 

Quality Control shall be responsible to verify compliance with the requirements of this 
specification by issuing and implementing a quality control plan prior to commencing with 
the storage of ducting.  Engineering and Manufacturing shall approve the quality control 
plan prior to being issued 
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1.0 PURPOSE 
 

This specification covers the minimum requirements for moving, draining, handling, outdoor 
storage and shipping protection during transportation of an OTSG module supplied by 
Innovative Steam Technologies.  
 

2.0 APPLICABLE DOCUMENTS 
 

The following documents form a part of this specification to the extent specified herein. 
Documents not identified by date, revision or amendment shall be of the latest issue on the 
date of this specification. 

 
SPECIFICATIONS 

 
 IST Engineering Specification ES-023, Outdoor Storage and Shipping Protection 
 IST Engineering Specification ES-025, OTSG Pre-Operational Long Term Storage 
                IST Work Instruction 028 
                IST Work Instruction 029 

IST Contract Specific Drawing “Rail Car Tie-down Reinforcing Plate Assembly and 
Arrangement” Drawing No. XXX888 (XXX to be replaced with contract ID No.) 

 
3.0 MODULE HANDLING INSTRUCTIONS 
 

With the possible exception of the IST lifting links (which are available for rental), there is no 
special lifting gear required for handling this equipment. The module lifting lugs have been 
designed for VERTICAL equalized lifts only.  Casing structural damage and/or lug failure may 
result if the cables are not maintained vertical or the load is not equalized.  

 
Refer to Figure 1.0 for a typical lifting arrangement for the module. 

 
Correct length spreader beams are required in BOTH directions to ensure the cable remains 
vertical and the load is equalized as shown in the figure.  Lifting links can be used to connect 
the lifting cable to the module lifting points as shown in Figure 2.0.  ONLY the lifting points 
designated in Figure 1.0 may be used for lifting the component.  Attachment to other locations 
is strictly prohibited. 

 
The lift shall be accomplished in a smooth and level motion without jerking.  Component 
impacts during lifting or descent are prohibited. 

 
If the module is to be placed temporarily in an area for storage (intermediate moves etc.), it 
shall be on a level surface, clear of debris. The unit shall be supported at eight locations on a 
firm foundation to prevent settling resulting in twisting of the unit.  These locations shall be 
directly below the OTSG side wall vertical beams, on either side of the module lift points. All 
supports are to be level prior to the module being set down. The unit is NOT to be supported 
on the flange tips at the eight locations but a beam, suitably sized as indicated below if the unit 
is to be jacked, or 6 inch x8 inch hardwood blocks if the unit is to be pulled up, is to be inserted 
between the flanges (Fig.4) and the unit blocked off its lower surface. 
 
It is recommended that lifting/jacking equipment be in conformance with ASME B30.20    
(Standards for Below the Hook Lifting Devices), that a written lift procedure be prepared, that 
a prelift safety meeting be held (to minimize personnel in the lift area, discuss any safety issues 
and implement any required changes, clarify the jobs of the required personnel, designate the 
person in charge of the lift and designate a signalman, etc.). On lifts where the work is being 
done by an IST contractor, or his subcontractor, the above are requirements and all custom 
equipment used (spreaders, lifting beams etc.) as well as any required ground surveys will be 
stamped by a Professional Engineer and submitted with the Lift Procedure prior to the lift.         
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             If the module is to be jacked up, a member is to be placed within the bottom beam as    

shown in Figure 4.0, Detail “A”. The member is to be of sufficient strength to carry a moment 
equal to the following: 
 
   Mminimum = Module weight  (lbs) x 40.375  = in * lbs 

8 2  
 

Mminimum = 2.52 x Module weight = in * lbs 
 
The member minimum moment of inertia shall be 200 in4.  Alternatively, the design shall permit 
the structural member to deflect independently of the sidewall beam 
 
The weight on the module assembly drawing will be used to size the rigging for the initial  
lift however the module shall be weighed prior to loading and transport, and adjustments  
made to the rigging if necessary. Modules at IST will be weighed using calibrated load  
cells according to Work Instruction 028. 
 
Before the Module is loaded on a railcar or truck, but prior to it moving outdoors when the  
expected minimum outdoor temperature will be less than 40F, it shall be rocked from end  
to end to remove any water remaining in the unit.  The rocking procedure will be per Work  
Instruction 029. Modules will be rocked a minimum of 6 full times (i.e. each end is raised  
above the other end a minimum of 6 times) after the last time that water was seen to drain  
from the unit.  
 
Any damage to the equipment or lifting lugs shall be immediately reported to IST. 
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4.0       MODULE ATTACHMENT TO RAILCAR OR TRUCK 
 

Prior to loading the unit 1”x 6” softwood lumber is to be laid along the length of the carrier, 
close to the outer edges of the deck to soften the load on the shipping beams located across 
the bottom of the unit and the endwall beams.  The height of the softener is to be adjusted to 
compensate for any bow in the carrier so that the load on the shipping beams and end walls is 
equalized.  The method of attachment to the railcar is the responsibility of the shipping 
contractor. 
 
The module restraints are required to resist the forces resulting from fore-aft, lateral and 
upward loading during transportation. 
 
Tie-down lugs are used to secure the boiler to the bed of the railcar for transportation in one of 
two standard configurations: 
 
• single bolt tie-down lugs on the bottom beams of the module end walls (figure 3.2) 
• single bolt tie-down lugs on the bottom beams of the module side walls (figure 3.3) 

 
On modules weighing up to 200,000 pounds, the rail-car tie down restraint configuration in 
Figure 3.1a shall be used.   
 
On Modules weighing between 200,001 and 400,000 pounds, the rail-car tie down restraint 
configuration in Figure 3.1b shall be used.  
 
All Modules require two tie down rods at each corner extending down from the top 
of the unit to, and usually through, the railcar bed. Two 1 3/8 inch diameter holes 
have been provided in the upper corners of the module for attachment and it is 
recommended that as a minimum the rods be 1 ¼ inch diameter steel with a 
minimum yield of 50,000 psi.  It is preferred that the rods run directly from the holes 
provided in the unit to the railcar with no bends which might affect their function. 
Depending on the connection between the Module attachment holes and the rod 
welding may be required and if so, the rod material should be such that its yield 
stress is not reduced by that welding below the design value. 
 

The method of attachment suggested by IST is for information only.  The tie-down lugs, fore 
and aft restraint plates and lateral restraint plates have been sized to resist the transportation 
loads.  It is the responsibility of the contractor to ensure the transportation attachments to the 
bed are adequate and meet with carrier requirements.  Tie down locations other than those 
specified herein by IST are strictly prohibited. 

07 

07 
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Special precautions shall be made to ensure that NO HUMPING of railcars is allowed. A 
maximum 3g longitudinal and 2g lateral acceleration force is allowed. 

 
Please refer to IST standards ES-023 and ES-025 for additional shipping and weather protection 
instructions. 
 

5.0 ITEMS REQUIRED FOR HANDLING MODULE 
 

Equipment Supply Comments 

Lifting links 
By Others (see 
Note 1 below) Links can be rented from IST 

Module tie down lugs on 
endwalls By IST 

Total 4 (2 per end) 
See Fig.  3.2 or 3.3 

Module end wall attachment 
holes  for tying to railcar By IST 

 Tie down rods, etc. to rail deck by 
others 

Module tie down plates to railcar 
including rods and nuts By Others 

IST can provide 4 tie down plates see 
Fig. 3.2 or 3.3 

Spreader Beams for lifting By Others Common Erection Equipment 

Chokers & Shackles for lifting By Others Common Erection Equipment 

Fore and Aft restraint plates By Others  
IST can provide 4 restraint plates See 
Fig. 3.1 

 
Note 1) For overseas projects, one set of lifting links is included in IST’s scope of supply.               
Additional lifting links can be purchased from IST. 

 
6.0 WEATHER PROTECTION 
 

Until the unit is ready to be erected, the module is to be protected at the top from rain, snow 
etc. by tarping or other suitable means.  For storage instructions see IST standards ES-023 and 
ES-025 
 

             All test ports, instrumentation connections, header openings etc. are to be capped during  
             transportation and the header caps are to be taped to the header (drain hole to be provided      
          in header cap at the bottom) 
 
7.0 PROTECTION FROM ROAD CHEMICALS 
 

If during the transportation period, road conditions exist such that the road salt or other 
chemicals may be deposited up into the bottom of the OTSG module, protection is to be 
provided to ensure that no deposition is allowed to take place and the tubes and fins remain 
clean.  

07 
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Figure 1.0 
 
 

NOTE: 
 

1. Rail car tie down lugs quantity and style are project specific 
2. See following figures 
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Figure 2.0 
 
 
Notes: 
1. Lifting link supplied by others or requested from IST.  Refer to supply list. 
2. Depending on module weight a direct cable connection to the 4" pin can be used.  Erector    

to determine feasibility. 
3. If others supply lifting link, the contractor is to determine the appropriate design of plate for given 

load. 
4. Dimensions are in inches. 
5. Ensure bolts are tightened and pin is completely installed prior to lift. 
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Figure 3.1a   

 (Notes on Next Page)   

07 
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Figure 3.1a notes: 
1. Shipping contractor shall be responsible for positioning and securing module to rail car. No allowances have been given for module to be off-centre 

of railcar. 
2. The contractor shall confirm adequacy of IST proposed tie-down arrangement and devices.  Additional securing devices (not shown) may be 

required as determined by the contractor such as chains, tie rods, etc. 
3. Installation of tie-down devices to the rail car (incl. welding) shall be by the contractor. 
4. Tighten shipping restraint nuts (item 02) prior to welding on triangular gusset plate. 
5. Rail car and no. of axles shown may changed, as freight forward is to select appropriate car. 
6. Welding must be performed by a welder certified in accordance with AAR or American Welding Society (AWS) standards or CWB standards 
7. To retain nuts in their original position, three or more threads on rods or bolts must be nicked, chisel-checked, flattened, or otherwise distorted 

immediately behind single or double nuts, or nuts may be tack welded to the rods to ensure that the nuts will not back off. 
8. Consult IST engineering if this dimension is < 0.6 H due to the configuration of the rail car. 
9. Rod to clear inlet header on the outward side by at least 1”. 
10. Refer to supply table for supply of hardware, nuts and rods. 
11. Dimensions are in inches. 
12. See contract specific drawing “Rail Car Tie-down Reinforcing Plate Assembly and Arrangement” for weld sizes and other details.  Drawing No. 

XXX888 (“XXX” to be replaced with contract ID No.) 

 

07 
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Figure 3.1b   
(Notes on Next Page)  
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Figure 3.1b notes: 

1. Shipping contractor shall be responsible for positioning and securing module to rail car. No allowances have been given for module to be off-centre 
of railcar. 

2. The contractor shall confirm adequacy of IST proposed tie-down arrangement and devices.  Additional securing devices (not shown) may be 
required as determined by the contractor such as chains, tie rods, etc. 

3. Installation of tie-down devices to the rail car (incl. welding) shall be by the contractor. 
4. Tighten shipping restraint nuts (item 02) prior to welding on triangular gusset plate. 
5. Rail car and no. of axles shown may changed, as freight forward is to select appropriate car. 
6. Welding must be performed by a welder certified in accordance with AAR or American Welding Society (AWS) standards or CWB standards 
7. To retain nuts in their original position, three or more threads on rods or bolts must be nicked, chisel-checked, flattened, or otherwise distorted 

immediately behind single or double nuts, or nuts may be tack welded to the rods to ensure that the nuts will not back off. 
8. Consult IST engineering if this dimension is < 0.6 H due to the configuration of the rail car. 
9. Rod to clear inlet header on the outward side by at least 1”. 
10. Refer to supply table for supply of hardware, nuts and rods. 
11. Dimensions are in inches. 
12. See contract specific drawing “Rail Car Tie-down Reinforcing Plate Assembly and Arrangement” for weld sizes and other details.  Drawing No. 

XXX888 (“XXX” to be replaced with contract ID No.) 
 
 

07 



ES-024                                                       Rev 08 

 
 

Page 11 of 13 

 
 

Figure 3.2 
 
Notes: 
1. Tie downs are located in 4 places 
2. Shipping contractor is to determine appropriate design of tie down plate for given load, if not IST 

supplied. 
3. Refer to supply table for supply of hardware, nuts and rods. 
4. Weld type and size specified by others. 
5. Dimensions are in inches. 
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Figure 3.3 
 
Notes: 
1. Tie downs are located in 4 places 
2. Shipping contractor is to determine appropriate design of tie down plate for given load, if not IST 

supplied. 
3. Refer to supply table for supply of hardware, nuts and rods. 
4. Weld type and size specified by others. 
5. Dimensions are in inches. 
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                                                     DETAIL “A” 
 
 

Figure 4.0 
 
Notes: 

1. Dimensions are in inches 
2. Sizing of Jacking member described in Section 3.0 
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1.0 OVERVIEW 
 
1.1 This document details the requirements to be applied to the supply of soluble fibre 

insulation. 
 
 
2.0 PURPOSE 
 
2.1 The purpose of this specification is to document the technical requirements that shall be 

applied to the supply of soluble fiber insulation to IST. 
 
 
3.0 REFERENCED STANDARDS 
 
  

3.1 ASTM C167-Standard Test Methods for Thickness and Density of Blanket or     
      Batt Thermal Insulation 

 
3.2 ASTM C177-Standard Test Method for Steady State Heat Flux Measurements and 

Thermal Transmission Properties by means of the Guarded-Hot-Plate Apparatus 
 
3.3 ASTM C892-Standard Specification for High-Temperature Fibre Blanket Thermal 

Insulation 
 

(Note that most recent addition at order placement applies) 
 
 
4.0 MATERIALS 
 
The soluble fibre material shall be exonerated from any carcinogenic classification in the 
countries of the European Union under the provisions of the European Commission 
Directive 97/69/EC.  Certificates of independent animal testing consistent with EU protocol 
are required. 
 
The insulation shall be free from any visible imperfections including holes, pockets, or local 
compressed areas which may adversely affect its service qualities.  The insulation shall 
contain no asbestos. 
 
Material nominal thickness and densities shall be as specified on IST Purchase Order.  Only 
spun fibre is acceptable.  Material shall contain no binder. Material shall maintain its 
physical properties once dried, if exposed to water.  Material should not dissolve when 
exposed to rain water. 
 
 
 

4.1 Material Composition – Material shall have a composition in accordance with the 
following limits: 

 
CaO - 25% to 35% 
MgO - 2% to 7% 
SiO2 - 60% to 70% 
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4.2 Material Shrinkage – Shrinkage of the soluble fiber shall be < 3% average linear 
shrinkage after 24 hours at 1800 F. 

 
4.3 Material Strength – Material strength shall be in accordance with the following: 

 
Tensile Strength: 2.5 psi minimum (6 pcf) 
   4.0 psi minimum (8 pcf) 

                           4.5 psi minimum (10 pcf) 
 

4.4 Density -The density of the supplied product shall not be less than the nominal 
density specified on the purchase order i.e. no under tolerance is allowed. 
Density shall be checked per ASTM C167 or equivalent and the results shall be 
shipped with the order. 

 
4.5 Thickness-The insulation thickness will be measured per ASTM C167 or 

equivalent. An under tolerance (including measurement error) of 7% and an 
over tolerance of 25%  is acceptable. 

 
4.6 Only new materials shall be used (used or reclaimed material is not permitted). 

 
4.7 Width –Tolerance on specified width shall be -2% ,+10% (per ASTM C892). 

 
4.8 Workmanship, Finish and Appearance –The insulation shall indicate good 

workmanship in fabrication by a uniform appearance, shall not have visible 
defects such as tears and holes that will adversely affect the service quality, and 
shall be free from foreign materials (ASTM C 892 para . 8). 

 
4.9 Unfiberized shot content to be in accordance with Table 5 ASTM C892.    
      Alternative testing may be used for unfiberized shot content but must be   
      equivalent to ASTM C892. 

 
 
 4.9 Thermal Conductivity 
 

Thermal Conductivity shall be tested in accordance with ASTM C177 and, on 
average, shall not exceed the following values (Btu-in/hr sq. ft .F): 

 
Temperature (°F) 6 lb/ft3 density 8 lb/ft3 density 10 lb/ft3 density 

200 0.43 0.41 0.39 
400 0.46 0.46 0.46 
600 0.63 0.61 0.59 
800 0.86 0.79 0.76 

1000 1.18 1.03 0.96 
1200 1.53 1.29 1.21 
1400 1.86 1.64 1.50 
1600 2.39 2.07 1.86 
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1.0 INTRODUCTION 
 

1.1. Background 
This specification details the requirements of feedwater quality for Innovative Steam 
Technologies Once Through Steam Generators (OTSGs) producing superheated steam.  
Deviations from the limits and requirements within the warranty period must have specific 
written approval from Innovative Steam Technologies. 

 
 This specification addresses the following: 

- All volatile treatments (AVT) suitable for the OTSG and feedwater systems 
- Chemical addition and control 
- Cycle chemistry instrumentation and monitoring guidance 
- Response to chemistry excursions 

 
The technical criteria for the establishment of these guidelines include: 
- Minimization of deposit formation in the OTSG.  Solids (dissolved, colloidal or 

suspended) which are carried into the OTSG are either deposited in the tubing or carried 
through as a solid or vapour into the dry out zone where deposition may occur.  
Deposits may restrict flow, reduce heat transfer and potentially act as corrosion sites.  

- Minimization of suspended solids that could end up plugging stabilization orifices, 
restricting flow to individual circuits. 

- Recognition of the critical importance of matching the feedwater treatment to other 
steam-water cycle components. 

 
This specification is not a substitute for complete cycle chemistry guidelines, 
which should include monitoring of additional cycle streams as required.  
Successful implementation of this specification requires the provision of the 
necessary tools, procedures along with proper training of operators and is the 
responsibility of the owner. 
 
Please note that some of the chemicals referred to in this specification are 
hazardous to human health and/or environment and should be handled with care. 
 

1.2 Treatment Options 
 
In OTSGs, there are three available options for water treatment; Reducing All Volatile 
treatment - AVT(R), Oxidizing All Volatile treatment - AVT(O) and Oxygenated treatment – 
(OT).   

 
Reducing All-Volatile Treatment - AVT(R), in which a volatile chemical such as ammonia or 
neutralizing amine is added to establish the desired pH and a reducing agent such as 
hydrazine is applied to maintain a reducing potential in the feedwater. This treatment can 
only be effectively adopted in situations where the air in-leakage to the cycle is low and the 
feedwater dissolved oxygen level is less than the limits provided in this specification.  This 
treatment is recommended for plant cycles which use copper alloys in the feedwater. 

 
Oxidizing All-Volatile Treatment - AVT(O), in which a volatile chemical such as ammonia or 
neutralizing amine is added to establish the desired pH.  No reducing agent is added and 
the oxygen level present in the condensate is controlled by the air in-leakage of the 
condenser.  In this case the feedwater will have an oxidizing potential and should not be 
used with copper alloys in the feedwater. 
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 Oxygenated Treatment - (OT), in which a volatile chemical such as ammonia or neutralizing 
amine is added to establish the desired pH.  As with AVT(O), no reducing agent is added.  
Instead, the feedwater is dosed with oxygen (in the range of 30 ppb to 150 ppb) to increase 
the oxidizing potential. In this case the water will have an oxidizing potential which should 
not be used with copper alloys in the feedwater.  While OT provides better protection of 
carbon steel, OT is not recommended for units that are subject to frequent startup and 
shutdown cycles with variations in cation conductivity.  If the feedwater system is composed 
entirely of stainless steel, OT holds no significant advantage over AVT(O) and the additional 
requirements of operation with OT are not easily justified.  Currently IST does not have 
operating experience with oxygenated treatment and, as such, IST has not provided 
recommended feedwater limits for OT. 

 
2.0   CYCLE CHEMISTRY LIMITS 

The rationale for determination of the cycle chemistry limits for these guidelines is based on 
the requirements for the OTSG and the potential contribution of upstream materials.  If 
necessary, more stringent limits can be used based on the requirements for other 
components in the system, which may be more sensitive to impurities. 
The control limits to be used during normal operation are shown in Tables 1 and 2 for units 
on AVT(R) and AVT(O) respectively.  These tables also include recommended monitoring 
frequencies and action levels, which allow exceeding the normal limits for short durations. 
 
For further information in regards to the rationale please refer to Appendix A. 
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Parameter Monitoring 
Frequency 

Target 
Value 

Action 
Level 1 

Action 
Level 2 

Action 
Level 3 

Action 
Level 4 

pH C 9.1 to 9.3 <9.1or >9.3 - - - 
Water Cation Conductivity 
(µS/cm) 

C < 0.25 0.25 to 0.45 >0.45 to 0.85 >0.85 to 1.0 > 1.0 

Steam Cation Conductivity 
(µS/cm) 

W < 0.25 0.25 to 0.45 >0.45 to 0.85 >0.85 to 1.0 >1.0 

ORP (mV) T -350 to -300 - - - - 
Dissolved Oxygen (ppb) C < 5 > 5 - - - 
Sodium (ppb) (see Note 7) W < 6 6 to 12 >12 to 24 > 24 to 30 > 30 
Chloride (Organic and 
inorganic) (ppb) 

T < 6 6 to 12 >12 to 24 > 24 to 30 > 30 

Sulfate (Organic and 
Inorganic) (ppb) 

T < 6 6 to 12 >12 to 24 > 24 to 30 > 30 

Silica (ppb) D < 20 20 to 40 >40 to 80 > 80 to 100 > 100 
Iron (ppb) W < 10 10 – 20 >20 to 40 > 40 to 50 > 50 
Copper (ppb) W < 2 2 to 4 >4 to 8 > 8 to 10 > 10 
Total Organic Carbon (TOC) 
(ppb) 

W < 100 > 100 - - - 

Hardness (ppb) T < 1 > 1 - - - 
Suspended Solids (ppb) 
(see Note 4) 

T Not 
detectable 

- - - - 

* Nomenclature and notes follow Table 2.  Action levels are given in Section 2.2. 
 

Table 1.0 – Reducing All Volatile Treatment – AVT(R) 
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Parameter Monitoring 
Frequency 

Target 
Value 

Action 
Level 1 

Action 
Level 2 

Action 
Level 3 

Action 
Level 4 

pH (see Note 6) C 9.2 to 9.8 <9.2 or >9.8 - - - 
Water Cation Conductivity 
(µS/cm) 

C < 0.25 0.25 to 0.45 >0.45 to 
0.85 

>0.85 to 1.0 > 1.0 

Steam Cation Conductivity 
(µS/cm) 

W < 0.25 0.25 to 0.45 >0.45 to 
0.85 

>0.85 to 1.0 >1.0 

ORP (mV) T 0 to +100 - - - - 
Dissolved Oxygen (ppb) 
(see Note 5) 

C 10 to 20 > 20 - - - 

Sodium (ppb) (see Note 7) W < 6 6 to 12 >12 to 24 > 24 to 30 > 30 
Chloride (Organic and 
inorganic) (ppb) 

T < 6 6 to 12 >12 to 24 > 24 to 30 > 30 

Sulfate (Organic and 
Inorganic) (ppb) 

T < 6 6 to 12 >12 to 24 > 24 to 30 > 30 

Silica (ppb) D < 20 20 to 40 >40 to 80 > 80 to 100 > 100 
Iron (ppb) W < 10 10 – 20 >20 to 40 > 40 to 50 > 50 
Copper (ppb) W < 2 2 to 4 >4 to 8 > 8 to 10 > 10 
Total Organic Carbon (TOC) 
(ppb) 

W < 100 > 100 - - - 

Hardness (ppb) T < 1 > 1 - - - 
Suspended Solids (ppb) 
(see Note 4) 

T Not 
detectable 

- - - - 

* Nomenclature and notes follow Table 2.  Action levels are given in Section 2.2. 
 

Table 2.0 – Oxidizing All Volatile Treatment – AVT(O) 
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Nomenclature: 
C = continuous    W = grab sample, once per week 
D = grab sample, once per day  T =  troubleshooting and commissioning 
 
Notes (Table 1 and Table 2):   

1) Conductivity and pH measured at 25°C. 
2) Grab samples are to be more frequent during startup.  Grab samples should be once per 

day until benchmark levels are obtained. 
3) In start-up situations feedwater must be circulated to reduce the dissolved material and 

suspended particles and should not be introduced into the OTSG until the cation 
conductivity is below 1.0 µS/cm (or 0.27 µS/cm for specific conductivity). 

4) Suspended solids must be prevented to avoid clogging of feedwater orifices.  Suspended 
solids are commonly measured by examining the undissolved material trapped on a 0.45 
micrometer filter after filtration.  Material that passes through is referred to as dissolved 
solids. 

5) In systems with all stainless feedwater material the oxygen levels can be as high as 200 
ppb.  IST can review the allowable oxygen levels for feedwater temperatures less than 
50°C.  

6) The recommended pH value for all stainless metallurgy can be reduced to levels of 8.0 to 
8.5 in order to achieve improved condensate polisher performance with some resins. 

7) Sodium analysis of condensate and steam complements the conductivity analysis for 
identification of contamination of the cycle.  Monitoring for sodium is particularly 
important in plants with condensate polishers, since sodium in the effluent may exist as 
sodium hydroxide, which cannot be detected using cation conductivity. 
 

2.1  Action Levels 

Operation at the lowest achievable impurity levels, with the shortest and least frequent 
excursions, is the most desirable mode of operation.  The probability of corrosion 
damage and deposit formation grows significantly with increasing impurity 
concentration, and the damage is proportional to the exposure time.  When corrosive 
impurities concentrate on metal surfaces, the breakdown of passivity (damage to the 
protective oxide layer) occurs within a few minutes to several hours. 

 
To give more flexibility in the water and steam chemistry control, particularly during 
startups, three action levels are recommended.  The target values for Action Levels 1, 2, 
and 3 were established to allow for and provide guidance during transient or abnormal 
operating conditions.  If the problem is not corrected within the time allotted to each 
action level, the next higher action level takes effect.  

 
Normal - Values are consistent with long-term system reliability.  A safety margin has 
been provided to avoid concentration of contaminants at surfaces. 

 
Action Level 1 - There is potential for the accumulation of contaminants and corrosion.  
Normal Limit can be exceeded for one week with the total yearly accumulation of two 
weeks.  If the time allotted is exceeded an orderly shutdown should occur. 

 
Action Level 2 - The accumulation of impurities and corrosion will occur.  Operation is 
limited to 24 hours with the total yearly accumulation of 48 hours.  If the time allotted is 
exceeded an orderly shutdown should occur. 
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Action Level 3 - The accumulation of impurities and corrosion will occur very quickly.  
Operation is limited to 4 hours maximum with the total yearly accumulation of 8 hours. 
Damage to the OTSG can occur when operating in this condition and immediate action 
is required to return the feedwater to the target value. 

 
During excursions, when the impurity concentration increases sharply, the accumulation 
of impurities in the cycle occurs quickly, but the subsequent cleanup upon return to 
good chemistry may take weeks.  Therefore, yearly time accumulations were also 
established as a guide.  If the unit is shutdown due to water or steam chemistry (i.e. a 
major condenser leak), it should be an orderly shutdown, not a trip. 

 
Action Level 4 – Impurity levels are too high and severe damage may occur to the 
OTSG.  Immediate orderly shutdown of the OTSG is recommended. 
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A1.0 SELECTION OF FEEDWATER TREATMENT 
 

A1.1 Factors Affecting the Selection of Feedwater Treatment 
 
Certain aspects of the system must be considered to properly select the appropriate 
feedwater treatment. These include: 
- Materials used in the feedwater system (defined as between the condensate pump 

discharge and the OTSG). The most common designs employ either carbon steel or 
stainless steels.  In some isolated cases, components with copper alloys may be present in 
the feedwater system. 

- Condenser design and control of air in-leakage along with resultant levels of dissolved 
oxygen in the feedwater 

- Presence or absence of a condensate polishing system in the steam-water cycle. 
 

A1.2 Feedwater System Materials 
 
Proper selection of treatment requires consideration of the materials used in the feedwater 
system.  Generally, the feedwater components will consist entirely of carbon steel and/or 
stainless steel.  Use of AVT(O) is recommended for these applications as it will provide 
suitable protection.  

 
Cycle designs which include copper alloys in the feedwater system require the use of AVT(R).  
AVT(R), which involves addition of a reducing agent to the feedwater, must be considered 
for protection of the copper alloys.  AVT(R) should not be used in systems which do not 
contain copper as the protection of carbon steel is significantly less effective than is possible 
with AVT(O). 

 
A1.3 Condenser Design 
 
For air-cooled condensers, the tube material needs to be identified.  For units with air-
cooled condensers tubed with carbon steel, the pH will need to be at the upper limits of 
Table 2 (approximately 9.8) to avoid the serious corrosion that takes place in air cooled 
condenser tubing. 
 
The type of condenser design can also have an impact on the preferred demineralizer (see 
Para 3.4 for more information). 
 
Condensers intended for use under part-load operating conditions such as those that exist 
for example in cycling power plants may require specialized design considerations such as 
enhanced air removal capacity and hotwell steam-reheating in the lower segments to avoid 
condensate subcooling. 

 
A1.4 Demineralizer and Polisher 
 
The production of quality feedwater is usually a function of a makeup demineralizer and a 
condensate polisher, although depending on system requirements, one of these items can 
sometimes be eliminated.   
 
Where demineralizer or polisher requirements are minimal, replacement powdered resins 
can minimize system capital and operating costs.  This can eliminate the need for onsite acid 
and caustic facilities used for regeneration.  Powdered resin systems can also have an 
advantage in systems using an air-cooled condenser due to additional filtration capability 
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but may not provide sufficient upset protection for systems using a cooling tower.  A mixed 
bed polisher may be a preferred selection for this application.  The entire system should be 
analyzed when selecting the appropriate equipment. 

 
Polishers can be operated in either the hydrogen form or ammonium form.  Hydrogen form 
operation is most common. When cations, such as sodium, are exchanged onto the cation 
resin, hydrogen ions are released and acids are formed.  These acids are immediately 
exchanged onto the anion exchange resin and the hydroxide ions are released.  The 
hydrogen and hydroxide ions combine to form water.  The result is water of exceptional 
quality.  Among the advantages of hydrogen form operation is an ability to easily maintain 
acceptable water quality levels, even with a certain amount of condenser in-leakage. The 
regeneration is also simpler and more forgiving to the operators; however polisher-train run 
lengths tend to be less than that with ammonium form operation. 
 
Ammonia form operation can achieve very long run lengths which can result in significant 
operational savings. However there are disadvantages to using resins in this mode.  Ionic 
impurity leakage levels can be significantly higher when operating in the ammonia form 
even when the polisher is reasonably well regenerated. They can be orders of magnitude 
higher when resins are improperly regenerated. In order to avoid problems for example 
with ‘sodium throw’, the polisher resin would need to contain less than 0.08% residual 
sodium on the resin after it has been regenerated. Additional  anion and cation separation 
and post regeneration and backwashing techniques must be incorporated into the design of 
the polisher, and knowledgeable well trained operators employed in order to use this form 
of operation successfully. It is also not well suited to plants that frequently stop and start. 

 
A1.5 Makeup and Condensate Return Treatment 

Raw water used for makeup contains impurities that must be removed before the water 
enters the OTSG.  The extent of makeup water purification is system dependent (dependent 
on makeup rate) and site specific (dependent on raw water quality). Condensate return 
water may contain impurities that must be removed before the water enters the OTSG.  
Some examples of configurations which involve steam export and possibly condensate 
return include but are not limited to food processing, dairy operations, district heating, and 
paper making. There are many other examples and each requires careful analysis. 
 
If the make-up water rate exceeds 3% of the total condensate circulation flow rate, design 
enhancements related to how and where to re-introduce the make-up water into the steam 
turbine condenser and/or condenser hotwell should be considered. 

   
A1.6 Organic Compounds 

Precautions must be taken to eliminate organics prior to the water reaching the OTSG since 
they can break down to acid type compounds at elevated operating temperatures.  These 
acids can be harmful to the tubing of the OTSG and may have a negative affect on the 
feedwater treatment system resins.  The use of organic feedwater treatment chemicals 
(amines and oxygen scavengers) need to be thoroughly evaluated concerning their 
decomposition, monitoring, analytical interferences, and toxicity. 

 
Amines are typically not recommended for control of feedwater pH.  All amines thermally 
decompose to some extent in the OTSG and the steam circuits, forming organic acids, 
carbon dioxide, ammonia, and other decomposition products.  This also happens to oxygen 
scavengers other than hydrazine.  The harmful effects of some of the decomposition 
products may be reduced when condensate polishers are used. 
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A2.0 CHEMICAL FEED AND SAMPLING 
 

A2.1 Chemical Treatments  
 
In units employing AVT(O), dosing with a pH conditioning chemical such as ammonia is 
preferred owing to the fact that additions to the cycle do not increase cation conductivity 
levels. This is important as it provides the best basis for identification and correction of 
chemistry excursions.  If the use of ammonia is not permitted, other chemicals have 
successfully been used on other IST installations for pH control.  Other chemicals that have 
been successfully used include morpholine, ethanolamine (ETA), dimethylamine (DMA), 3-
methoxypropylamine (3-MPA) and cyclohexylamine.   

 
In addition to ammonia or amine treatment, AVT(R) operation requires dosing the 
feedwater with a reducing agent (oxygen scavenger) to the feedwater. The reducing agent 
addition should not be relied on for pH control. The purpose is to establish a reducing 
environment which will protect copper alloy materials in the feedwater. Historically 
hydrazine has been a preferred oxygen scavenger but in recent years many countries have 
banned its use because it is carcinogenic. As a result carbohydrazide has become the most 
commonly used oxygen scavenger in the OTSG. It is in a more benign form for handling that 
doesn’t break down into hydrazine until after it enters the boiler. Another successfully used 
chemical for oxygen scavenging is DEHA (Diethylhydroxylamine) provided that care is taken 
to avoid overfeeding. Alternative products and their decomposition products contribute to 
the measured cation conductivity values around the cycle (especially in steam) making it 
difficult to identify contamination events and comply with operating chemistry targets.   
 
A2.2 Chemical Feed Points 

 
Chemicals should be added as close to the beginning of the feedwater system as possible. 
This is most commonly the condensate pump discharge. If the cycle includes a condensate 
polisher, chemicals should be added on the downstream side, since these compounds can be 
removed by the polisher.  However, if the polishers are operated in the ammonium form, 
the ammonia addition can be at the exit of the condensate pumps.  If there is a deaerator in 
the feedwater system, the best location to add the oxygen scavenger is into the drop leg of 
the deaerator.  This allows a greater residence time of the scavenger in the feedwater, 
increasing its effectiveness. 

 
If AVT(R) is selected as the feedwater treatment, a separate line should be provided for 
injection of the reducing agent. Only a small addition is needed to meet the target for 
oxidation-reduction potential (ORP) when dissolved oxygen is in compliance with its target. 

 
A2.3 Sample Points 

 
To monitor the OTSG, it is recommended that sample points be located on the feedwater 
piping at the OTSG inlet, typically between the condensate polisher and the feedwater 
pump inlet, and on the steam piping at the exit of the OTSG, after attemperating sprays (if 
installed). 

 
It has been shown that for sampling of superheated steam, an isokinetic sampling nozzle is 
needed.  Multi-port nozzles which are installed in the superheated steam piping are not 
isokinetic and do not give a representative sample.  The same isokinetic sampling is needed 
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when sampling feedwater for suspended oxides (Fe, Cu oxides) to ensure a representative 
sample. 
 
When sampling cation conductivity a calibration check of the measuring instrument should 
be made using a standard solution of known value.  If the reading is high, the measurement 
probe may need replacing. 

 
A3.0  CONTROL PARAMETERS AND LIMITS 

A3.1 Conductivity Measurements 
 
Feedwater cation conductivity is widely regarded as the most important chemistry control 
parameter.  With use of suitable treatment chemicals which make no contribution to cation 
conductivity within the cycle, contamination events can be quickly identified and responded 
to. Conductivity measurement is recommended because there is a direct correlation 
between dissolved solids and conductivity.  The purpose of the cation conductivity 
measurement is to remove the masking effect of the ammonia/amines and its derivatives, in 
the water. 
 
The use of a degasification device prior to measurement of cation conductivity is sometimes 
used. The conductivity value resulting from this scheme is generally referred to as degassed 
cation conductivity. Degasification of the sample prior to cation conductivity measurement 
removes non-condensable gases including carbon dioxide, which is present primarily as a 
result of condenser air in-leakage and increases the cation conductivity value.  Carbon 
dioxide and volatile organic compounds may be present as a consequence of thermal 
decomposition of organic species entering the cycle in the makeup water or as a 
consequence of condenser leakage or other contamination events.  Volatile organics based 
treatment chemicals and their breakdown products also can make a considerable 
contribution to cation conductivity readings unless removed by degasification. 

 
Steam and feedwater conductivity measurements are both required to alert the operator of 
any components breaking down in the OTSG. 

 
A3.2 pH Levels 
 
In the case of all-ferrous cycles employing AVT(O), pH control is the main protection of 
carbon steel. Flow-accelerated corrosion (FAC) of carbon steel is the damage mechanism 
responsible for most of the iron measured in the feedwater and deposited in the steam 
generator. FAC can occur in both single-phase (liquid) and two-phase (steam-water 
mixtures) over a temperature range of about 40-300°C (105-572°F). The mechanisms of 
single-phase and two-phase FAC are different; though each is controlled by the chemistry, 
the oxidizing power (influenced by the dissolved oxygen concentration) of the liquid is the 
major influence on the single phase FAC while pH is the most significant influence on the 
two-phase FAC.  If the cycle design utilizes carbon steel in the two-phase areas it is 
preferable to operate with the feedwater pH at the upper end of the ranges indicated in 
Table 2.   
 
In the case of all-ferrous cycles employing AVT(O) it is not uncommon to continuously 
monitor iron levels in the closed-condensate system using a particle counter and analyser, 
and to control oxygen levels/dosing based on maintaining iron at less than 2-ppb. 
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A different situation exists when AVT(R) is used in cycles which contain copper as well as 
carbon steel.  For these systems the pH range in Table 1.0 is suggested to protect the copper 
alloy materials while also limiting iron transport as a consequence of FAC. The indicated pH 
and dissolved oxygen ranges associated with each of the allowable treatment regimes are 
also acceptable when the cycle includes stainless steel materials, which are not susceptible to 
damage by FAC. 
 
A3.3 ORP Measurements 
 
Oxidation-Reduction potential is used to determine the condition of the feedwater.  Positive 
ORP values reflect oxidizing conditions while negative ORP readings are indicative of 
reducing conditions.  Monitoring ORP in addition to other measurements can be useful in 
the optimization of the treatment.  For example, if the ORP is negative, a reducing 
environment exists that can reduce or eliminate a protective layer of magnetite. 

 
A3.4 Customization of Chemistry for Industrial Applications 
 
Users of OTSGs in cycles which export steam and/or receive condensate or makeup from an 
outside source may need to consider further modification of Table 1 and Table 2 targets and 
consider impacts of these targets when developing action levels and response procedures. 
Conditions which may require customization include: 
– Steam purity requirements which prohibit use of preferred treatment chemicals 
– Requirements on use of return condensates 
 
Applications under which customization of chemistry targets could be required include 
medical applications (sterilization), pharmaceutical applications, chemical processing, etc. As 
an example, there are a number of conditions including chemical usage restraints for food 
processing applications. Individual requirements within food processing exist and need to be 
considered. For instance, in dairy processing applications, use of ammonia for pH control is 
generally not allowed. Similarly, use of reducing agents may be prohibited entirely or 
restricted to “zero” or un-measurable in the steam. 

 
A4.0  CORRECTIVE ACTIONS 

 
Typical corrective actions to respond to out-of-specification steam and/or water 
chemistry conditions are listed in this Section.  These corrective actions are not meant to 
be all-inclusive or universally applicable.  Each utility and/or plant should establish plant-
specific corrective actions that consider plant design features and other plant-specific 
concerns. Successful implementation of this specification requires proper training of 
operators and is the responsibility of the owner.  ONLY AFTER DETERMINING THE ROOT 
CAUSES OF AN EXCURSION CAN A PERMANENT SOLUTION BE SELECTED. 

  
The action to be taken to confirm and correct water and the time to confirm and correct 
a water chemistry upset depends on the severity of the chemical excursion.  On-line and 
grab sample analysis data must be used to determine the source(s) of ingress of various 
impurities.  Possible causes of feedwater chemistry excursions are described below.   
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Out of Limit 
Parameter 

Condenser 
Leak 

Bad 
Makeup 

NH3 
Feed 

System 

O2 
Scavenger 

Feed 

Air In 
Leakage 

Condensate 
Polisher 

Malfunction 
1) Sodium X X    X 

2) Chloride X X   X X 

3) Sulfate X X   X X 

4) Silica  X   X X 

5) Cation/specific 
conductivity 

X X   X X 

6) Total organic 
carbon 

 X    X 

7) pH   X  X X 

8) ORP X   X X  

9) Iron X  X X X  

10) Copper X  X X X  

11) High dissolved 
oxygen (AVT) 

X X  X X  

 
Table 3.0 – Possible Causes of Feedwater Chemistry Excursions 

 
Corrective actions for each monitored parameter are listed below 
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Parameter Corrective Action 

pH Check ammonia feed and adjust as necessary within allowed limits.  Identify sources 
of possible contaminants by checking: 
• makeup purity 
• condensers for tube and air leakage 
• purity of chemical feeds 

Ammonia Check pH, and adjust chemical feed as necessary. 
Cation 
Conductivity 

Identify source of contaminants by checking: 
•   performance of condensate polisher, resin leakage 
•   makeup purity 
•   condensers for tube and air in leakage 
•   purity of chemical feeds 

Dissolved 
Oxygen 

Identify source of dissolved oxygen by checking: 
• condensers for air in leakage 
• feedwater train for air in leakage (pump suction, etc.) 
• condensate storage tanks – saturation in air 

ORP Check and adjust chemical feed to maintain ORP within limits.  Reduce air in leakage. 
Sodium, 
Chloride, 
Sulfate, Silica, 
TOC 

Identify source of contaminants by checking:  
•   performance of condensate polisher, resin leakage 
•   makeup purity 
• condensers for tube and air leakage 
• purity of chemical feeds 

Iron and/or 
Copper 

Identify cause by checking: 
•   iron and copper in all streams and lay-up protection 
•   pH and ORP of feedwater 
•   dissolved oxygen in condensate and feedwater, optimize feed and concentration of 

oxygen scavenger 
•   condensers for air in leakage 
•   erosion-corrosion of carbon steel piping and other cycle components by downtime 

inspection (wall thickness measurement) and/or iron and copper pickup 
•   exfoliation in the steam pipes 

 

Table 4.0 – Examples of Corrective Actions for Chemistry Excursions 
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OTSG Erection Presentation 



Glenarm Repowering Project 
OTSG Erection 

 
James Tong 

January 8, 2014 



Agenda 
• General Arrangement Overview 

• OTSG Module Details 

• 3D View of OTSG 

• Flowsheet Overview 

• Erection Sequence 
 Baseplate Assemblies 

 Inlet Plenum 

 Erection Plate Installation 

 OTSG Modules 

 Exhaust Hood 

 Exhaust Stack 

 Inlet Transition Duct 

 Expansion Joint 



Agenda 
• Erection Sequence (Continued) 

 Pressure Part Support (Top Support Beams) 

 Internal Joint Welding and JAK Installation 

 Internal Restraint Adjustment 

 Platform Steel and SRV Silencer Installation 

 Boiler External Piping Installation 

 “Jumper” Tube Installation 

 Instrumentation and Thermocouple Installations 

• Questions / Discussions 



Preliminary General Arrangement / Shipping Pieces 



OTSG Details 
 OTSG Mechanical Data: LM6000 PG
 For Information Only.  May be changed during contract stage

 Overall Length, ft 88.60
 Overall Width, ft 12.95
 Overall Height, ft 125.00
 Overall Weight, lbs 884,149

 Number of pressure part modules per OTSG 2
Upper ModuleLower Module

 OTSG Module Length, ft 54.74 61.47
 OTSG Module Width, ft 12.95 12.95
 OTSG Module Height, ft 8.53 9.56
 OTSG Module Weight, lbs 301,291 194,422

 Effective Net Surface Area, ft2 231,436
 Number of Circuits per Module 41
 Tubes per Circuit 38
 Total Number of Tubes 1,558
 Transverse Pitch, inches 2.75
 Longitudinal Pitch, inches 2.38

 Effective Finned Tube Length, ft 42.73
 Tube Diameter, inches 0.75 / 1.0 / 1.25
 Tube Wall Thickness, inches As req'd

 Fin Material As req'd
 Fin Pitch, fins per inch As req'd
 Fin Height, inches As req'd
 Fin Thickness, inches As req'd

 Approximate Exterior Dimensions & Weights (Please refer to attached drawing for referenced dimensions)
Length Width Height Weight

 Inlet Duct Inlet, ft . 7.98 7.98 ' A '
 Inlet Duct, ft & lbs 15.14 ' B ' 17,755
 Inlet Duct Outlet, ft 12.86 15.49
Air Dilution Duct, ft & lbs 10.00 ' D ' 12.86 15.49 15,494
 Burner Duct Outlet, ft 12.86 15.49
 Inlet Plenum, ft & lbs 61.47 ' E ' 12.95 15.86 ' F ' 95,229
 OTSG Lower Module, ft & lbs 61.47 12.95 9.56 194,422
 SCR Module, ft & lbs 61.47 12.95 16.50 77,617
 OTSG Upper Modules, ft & lbs 54.74 12.95 8.53 301,291
 Exhaust Hood, ft & lbs 54.74 12.95 15.95 ' H ' 52,090
 Exhaust Stack, ft & lbs 12.85 ' K ' 12.85 56.82 ' J ' 65,250
 Ladders & Platforms. lot, lbs 65,000

Total 884,149

' G '



3D View of a Similar OTSG 



Glenarm GE OTSG Flowsheet 



Baseplate Assemblies 
• OTSG baseplates are designed to allow thermal expansion.  

One baseplate location is fixed. 

• Platform column baseplate assemblies are fixed and do not 
include soleplates nor fabreeka pads. 

• Check elevations at top of concrete and check for level at each 
footing using a transit before installing soleplates. Avoid 
installing shims below soleplates. 

• Verify elevations of baseplates and for level with a transit after 
installation. 

• All OTSG anchor bolt nuts are installed snug tight. 

• At fixed column locations, anchor bolt nuts are installed snug 
tight and tightened an additional ¼ turn and baseplate is welded 
to soleplate. 

• Lock all anchor bolt nuts with a tack weld or jam nut. 

• Grouting of sole plates must be completed prior to installation of 
inlet plenum. 

 



Typical Baseplate Arrangements 



Baseplate/Soleplate Shipments 



Sliding Baseplate Assemblies 

Baseplate 

Grouting Fabreeka 
pad 

Sole plate 

Dust 
Cover 



Fixed Baseplate Assemblies 

Fixed 
baseplate 

Sole 
plate 



Inlet Plenum Installation 
• Two inlet plenum assemblies. 

 

• Lift the inlet plenum into position so that each column rests 
centrally on its respective baseplate. 

 

• Check the centreline distances to the gas turbine discharge to 
ensure fit-up dimensions are aligned and correct. 

 

• Check the elevation dimensions at the four top corners of the 
inlet plenum to ensure that the plenum is level and matches the 
specified elevation on the drawings. 

 

• Weld inlet plenum column to baseplates. 

 

• Upper inlet plenums will have split rear columns that need to be 
bolted to the duct before being welded to their respective 
baseplate. 

 



Inlet Plenum Vertical Lift 



Inlet Plenum with External Scaffolding 



Inlet Plenum with Internal Scaffolding 



Erection Plate Installation 

• Erection plates are installed at all columns and vertical stiffener 
locations around the perimeter. 

 

• Bolts are installed “snug” tight to the exterior of the erection 
plate and tightened by an additional ¼ turn. 

 

• Tightening shall progress systematically, from the most rigid part 
of the joint to its free edges. 

 

• After erection plates are installed, weld the plate to the beam on 
3 sides (top and sides). 

 



Erection Plate Troubleshooting 

• If erection plate holes are misaligned… 

 Install all erection plates that can be installed. 

 Open up misaligned holes with a carbide burr bit. 

 

• If side or end beams do not align… 

 Install shims or spacers to make plate flush, or 

 For minor discrepancies, just install the plate tightly by 
slightly bending the plate. 

 

• If the end perimeter joint has gaps at either end… 

 Leave the erection plates unbolted until internal seal 
welding is complete. Follow Erection instructions on 
welding sequence. 

 



Erection Plates – Inlet Plenum to Module 



OTSG Module Installation 
• The OTSG consists of three (3) primary modules 

 

– OTSG Lower Module 

• Pressure parts including balance headers and steam outlet header 

• CO catalyst support structure 

• AIG lances 

 

– SCR Module 

• SCR catalyst support structure 

 

– OTSG Upper Module 

• Pressure parts including feedwater inlet header 
 

Note: 

1. Removeable panel doors are located at the rear of the module for catalyst installation.  It is 
recommended that the panel doors be kept in place during the SCR module lift. 

2. CO catalyst and SCR catalyst not be installed until after OTSG burn-out procedure is 
completed. 

 



OTSG Module Installation 
• Position crane (or cranes) as required in preparation for lift. 

 

• Transfer OTSG module to the lifting location and securely place OTSG 
module on concrete/steel stools or dunnage  in prescribed locations marked 
on the module. 

 

• “Prepare” the module by removing protective tarp, placing plywood strips 
between top support beams to protect fin tubes, remove designated 
shipping beams, place JAK on plywood strips. 

 

• Loosely install erection plates around the top of the upper inlet plenum 
beam and locate erection plate hardware in web of lower module bottom 
beam so they are readily available for installation. 

 

• Lifting plates must be installed to hoist the module into place.  Install all 
lower erection plates before releasing the crane. 

 

• Remove the lifting plates, reinstall and secure the lifting pins. 



Lower Module Transferred At Site 



Dunnage Detail 



Plywood Strips for Finned Tube Protection 



Lower Module Lift – Single Crane Lift 



Lower Module Lift – Two Crane Lift 



Lower Module Lift – Two Crane Lift 



Lower Module Lift – Two Crane Lift 



Lower Module Lift – Two Crane Lift 



SCR Module Internal View 



Exhaust Hood Installation 

• Exhaust Hood will be shipped in two modules.  Lower Exhaust Hood 
contains silencer baffles. 

 

• Prepare the exhaust hood by installing plywood over the silencer baffles 
for protection, placing JAKs on plywood for future installation. 

 

• Lower Exhaust Hood and Upper Exhaust Hood will be installed using two 
separate lifts. 



Exhaust Hood – Single Crane Lift 



Exhaust Stack Installation 
• Properly supporting the Exhaust Stack assembly in the horizontal position, 

install platforms, handrails, and ladders at grade. 

 

• Place the Stack Adaptor assembly in a vertical position on dunnage and 
install the Exhaust Stack Assembly at grade.  Complete assembly of 
erection plates and all joint welds at grade.  The combined assembly can 
be installed in a single lift. 

 

• Once the assembly is placed on the Upper Exhaust Hood assembly, all 
erection plates and full penetration welds at the base of the Stack Adaptor 
shall be completed prior to releasing the crane. 

 

• Stack damper can be installed immediately after the Exhaust Stack is 
secured in place. 

 

• Stack damper actuator should be installed prior to the assembly being 
lifted to the top of stack.  Rain skirt liner panels will be bolted into position 
after damper is secured. 

 



Stack Platform Installation 



Stack in Vertical Position with Platforms 



Stack Damper Placement 



Inlet Transition Duct Installation 
• Install the inlet plenum flow screen prior to installing the Inlet Transition Duct. 

 

• Place insulation and JAKS inside the Inlet Transition Duct prior to installation. 

 

• Inlet ducting  installations are slip fit connections.  With the duct still on the 
hook of the crane, pull the inlet duct into the inlet plenum  opening with 
come-a-longs. 

 

• Check to ensure all ducts are centered over the baseplates in both 
directions.  At the inlet plenum to duct interface, the edge of the duct casing 
should line up with the plenum column centerline. 

 

• Check the inlet duct center alignment with the combustion turbine centerline 
and compare distance between the inlet duct and combustion turbine flanges 
at four points – top, bottom, left, and right 

 



Inlet Transition Duct Installation 



Inlet Transition Duct Installation 



Expansion Joint Installation 
• Expansion joint is supplied in a compressed state to permit installation 

between combustion turbine and inlet duct flanges. 

 

• All hardware, gasket tape, insulation, and liner plates required for joint 
installation are provided. 

 

• Lift expansion joint to the combustion turbine exhaust flange and secure in 
place.  Next, loosen the preset bars on the expansion joint and allow the joint 
to expand to the inlet duct flange.  Securely bolt the joint to the inlet duct and 
then remove the preset bars. 

 

• Fill internal void of expansion joint and transition duct with insulation and 
liners provided.  Place these items into ducting prior to lifting the expansion 
joint for installation. 

 

• An external insulation pillow for the expansion joint may be supplied for site 
installation.  Cladding should be installed (by others) over the pillow. 



Inlet Transition Duct Installation 



Inlet Transition Duct Installation 



Top Support Beams 

• Remove yellow painted shipping angles from the tubesheet support beams.  
This will involve removing two bolts that tie into the casing and one stud that 
attaches into the support beam. 

 

• On rear-most support beam, the angles restraining longitudinal movement 
are fixed and are not to be removed.  The bolts tying the angle to the casing 
are to remain.  The stud tying the angle to the support beam will be removed. 

 

• At all locations where shipping angles have been removed, reinsert the bolts 
into their respective holes, cut heads off with a grinder and seal weld. 



Module Cross Section 



Top Support Beam Hardware Removal 



Top Support Beam Shipping Angles 



Internal Perimeter Joint Welding 
and Joint Assembly Kits 

Note:  These instructions are typical for all duct-to-duct joints. 

         Joint Assembly Kits = JAKs 

 

• Remove all remaining shipping beams and seal weld casing bolt holes by reinstalling 
removed bolts and seal welding them into place. 

 

• Seal weld internal perimeter joint between two components. 

 

• Remove existing internal liner hardware (channel, nuts, and washers) adjacent to the 
joint for JAK installations. 

 

• Install 3 layers of ceramic fiber insulation into the joint.  Ensure insulation ends are 
tight against one another and that seams are overlapping. 

 

• JAK liner panels must be installed in the same overlap sequence shown on the 
drawings to allow for unimpeded thermal expansion. 

 

• All removed internal liner hardware are to be reinstalled.  Nuts are to be installed 
“snug” tight and backed off ¼ turn of the wrench, then tack welded. 



Module Joint Prior to JAK Installation 



Module Joint Insulation 



Completed Module JAK Installation 



Pressure Part Restraint Adjustment 

• After internal seal welding is complete and JAKs installed, the OTSG module tube 
bundles have restraint hardware that require adjustment. 

 

• Rubber pads have been installed on the inside radius of radius bends at all restraint 
levels for shipping protection.  These rubber pads have to be removed. 

 

• All restraint rods require adjustments after the shipping protective rubber is removed. 

 

• It is critical not to over tighten and to maintain the required gaps between restraint rods 
and return bends.  Refer to erection drawing for instructions. 

 

• In order to access all levels of restraints, some endseal panels will need to be 
removed.  Ensure all panels are reinstalled immediately after the restraint is adjusted. 



Sample Restraint Rods and End Seals 



Platform Steel and SRV Silencer Installation 

• Platform steel is typically installed after major components are in place. 

– Occasionally it is installed prior to the exhaust hood and stack installation in areas 
with high seismic zones or high wind loads. 

 

• Brackets are welded to the OTSG vertical beams and columns from which platform 
beams are bolted. 

 

• Pre-assembly of structural steel columns and beams should commence on the ground. 

 

• In the event that piping or conduit penetrations are required through the grating, the 
contractor is responsible for cutting the grating and installing additional kick plate 
required for protection. 

 

• Prior to installing the SRV Silencer, confirm the distance between bolt holes on the 
silencer support base plate versus the platform steel.  Ensure platform steel support 
for the silencer is completely installed and secure before placing the SRV Silencer. 

 

• Check orientation of the SRV Silencer outlet against the erection diagram. 



Platform Steel Installation 



SRV Silencer Lift 



SRV Silencer Installation 



Boiler External Piping Installation 

• OTSG Boiler External Piping is supplied in two feedwater assemblies and one steam 
assembly. 

– Motorized valves are shipped loose for protection and will be welded at site. 

– Drain piping off the main run will terminate at the motorized block valve (second 
valve), balance of piping to be designed and supplied by others. 

– SRV and SRV Silencer drain and vent piping to be supplied by others. 

– Vent and instrument lines will terminate at the first block valve.  Balance of tubing 
to instrumentation will be designed and supplied by others. 

– Piping stress analysis will be performed by others. 

– Pipe supports will be designed and supplied by others. 

 

• Additional valves and instruments will be shipped loose to site for installation into 
piping beyond the IST terminal points. 



Boiler External Piping Installation 

• Check to ensure all piping assemblies, valves, and hardware are available and inspect 
all equipment for damage prior to installation. 

 

• Boiler External Piping should not proceed until platform steel is in place. 

 

• Do not remove protective end caps from piping until it is necessary. 

 

• Ensure the safety relief valve hydrostatic test plugs have been installed prior to the 
hydrostatic testing. 

 

• Check that the SRV vent pipes are secure and that sufficient clearance exists between 
the safety valve discharge elbow and the inside of the vent pipe to allow for thermal 
expansion. 

 

• Ensure valves are installed in the correct flow direction.  Motorized and pneumatic 
valves should be checked for proper operation.  Operate the valve actuators to ensure 
the linkages do not bind. 



Boiler External Piping Installation 

• Check that pipe orifices and/or flow devices are properly installed. 

 

• Ensure all flange bolts are tight and proper gaskets have been installed. 

 

• Check that all drains and vents are free of obstructions and that the lines have been 
properly supported.  Ensure all vent pipnig has been properly routed and is pointing 
safely away from access platforms. 

 

• Ensure strainers are installed in the feedwater piping.  Strainers will prevent plugging 
of OTSG flow orifices and damage to control valves by foreign matter. 

 

• Ensure all necessary post weld treatment and non-destructive examination has been 
completed as necessary. 

 

• Conduct a successful hydrostatic test as requried. 



Steam Outlet Piping Installation 



“Jumper” Tube Installation 

Where the complete OTSG pressure tubing is contained in two or more modules, a 

connection must be made between these modules to complete the tubing circuitry from  

the inlet header to the outlet header.  This activity is to be completed by IST orbital 

welding technicians using a specialized TIG welding process. 

 

Orbital welding process… 
• Prepare ends, on both “jumper” tubes and OTSG module tubes for welding. 

 

• Fill the inside of the tubing circuit/bundle with argon. 

 

• Fit-up and weld “jumper” tubes to OTSG module tubes. 



“Jumper” Tube Installation 

During this process, the construction contractor will be responsible for providing the 

following… 

– Electrical junction and uninterrupted power source and hook-up service for IST 
tool crib container and transformer for orbital welding and 110V power tools. 

– Designated lay-down area local to OTSG for IST tool crib container. 

– Compressed air. 

– Scaffolding, if platform steel and grating is not completed. 

– Tarps for scaffold areas at feedwater inlet box, in case of inclement weather. 

– Site safety induction of IST personnel prior to commencement of site activities. 

– Provision of two personnel for assistance with general support labour duties and 
requirements of IST welding technicians / supervisors. 

– Designated lunch, smoking area, and washroom facilities. 

– Arrangement of any on site permit requirements. 

– Supply of ample demineralized water and pressurizing equipment to perform a 
hydrostatic test of each OTSG circuit once “jumper” tube welding is complete and 
piping tie-ins are made. 

 



Instrumentation and Thermocouple Installation 

• Check that all instrumentation, thermocouples, and associated components are 
available.  Inspect for damage prior to installation. 

 

• During installation ensure that the correct fittings are utilized for the application. 

 

• Check the inside of all thermowells to ensure they are void of any obstructions or 
deformities. 

 

• Ensure that all gas side temperature probes install easily into the connection pipes. 

 

• Ensure that any installed instrumentation does not interfere with platform access or 
walkways. 

 

• Ensure that tubesheet thermocouples are installed per IST drawings. 

 

• The supply of all wiring and junction boxes required for instrumentation installation will 
be by others. 

 



Questions/Discussion 
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DaveT@cpsqrd.com

From: Aranda, Angela (GE Power & Water)
Sent: Wednesday, January 22, 2014 7:53 AM
To: Aranda, Angela (GE Power & Water)
Subject: FW: Aero RFI System -- Pasadena-Glenarm -- Shutdown load list --

 
 

From: Montoya, Juan (GE Power & Water)  
Sent: Tuesday, January 21, 2014 5:33 PM 
To: Rahim, Muhammed (GE Power & Water); Aranda, Angela (GE Power & Water) 
Subject: RE: Aero RFI System -- Pasadena-Glenarm -- Shutdown load list -- 
 
ESN - Emergency Stop No motoring (Fast Stop Lock-Out)        
 Immediately shutdown the unit by shutting off fuel, water / steam and trip the breaker.        
 When N25 (HP shaft) coasts down below 300 RPM and if the T48 temperature is above 1150 degrees F (621 degrees C) then a 4-hour lockout will be initiated after a 10 minute delay. 
 The 4-hour lockout can be avoided if the ESN condition can be reset and a turbine crank initiated within the 10 minute delay period.     
 A 15 minute crank cycle must complete to reset the 10 minute delay timer.        

 

If the crank cycle is interrupted, causing N25 to coast below 300 RPM, and if the high T48 temperature persists, then a 4-hour lockout period is initiated. 
 
Below the loads for ESN   

 



2

 
 
For this one we need MOT-6015  
 
ES - Emergency Stop (Fast Stop With Motoring) 
 Immediately shutdown the unit by shutting off fuel, water / steam and trip the breaker. 
 When N25 (HP shaft) coasts down to 1700 RPM, engage starter and crank for 15 minutes. 

 
Only add the Load of the MOT in the Max Load calculated for the previous one. 
 
Regards, 
 
Juan Uziel Montoya  
Aeroderivative Controls Engineer 
LM6000 Requisition Leader 
Distributed Power 
GE Power & Water 
 
T  + 52 442 296 2733 
E juanuziel.montoya@ge.com 
 
Campo Real #1692 
Col. Ampliacion El Refugio, C.P. 76146 
Querétaro, México 
GEIQ – Centro de Ingeniería Avanzada en Turbomaquinas S. de R.L. de C.V.  
 



TIME ESD HE‐1004 *HE‐4039 *HE‐4052/HE‐4057 *HE‐4058/HE‐4059/HE‐4216 HE‐6010 MOT‐0108A MOT‐0110 MOT‐0233 MOT‐4017A *MOT‐4027A *MOT‐4027A *MOT‐6016 MOT‐4103B MOT‐1083 HE‐4050/HE‐4051 MOT‐2181 HE‐0105 HE‐0106 MOT‐0085 BS Gen (kW)
Starts at (s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37.023 37.023 0
Finished at (s) 129.588 160 160 160 160 160 160 160 160 160 160 160 160 141.729 17.911 17.491 0.353 160 160 0
Duration (s) 129.588 160 160 160 160 160 160 160 160 160 160 160 160 141.729 17.911 17.491 0.353 122.977 122.977 0
Load (kW) ‐ 3 10 50 25 3 29.8 2.2 0 93.3 0.75 0.75 2.2 74.6 0.75 5.5 131 15 15 11.2

Seconds
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 431.85

0.353 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 300.85
17.491 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 295.35
17.911 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 294.6
37.023 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 324.6

129.588 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 324.6
141.729 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 250

160 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 250
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      GE PACKAGED POWER, L.P.

CUSTOMER:

GENERATOR: BRUSH

ENTRY/NEMA:

MOUNTING:

VOLTAGE/ FREQUENCY:

MAIN BUS:

INTERRUPTING/BRACING:

MAIN CIRCUIT BREAKER:

TRANSFORMER(S):

 

OTHER:

REFERENCE DRAWINGS:

                BACK TO BACK

                480 V/ 60 Hz

                3 PH/3 W/1200 A BUS/1200 A LUGS

               300 A MIN VERTICAL COPPER

               (4) 1/0 AWG INCOMING GROUND CABLES

                65000 A

               MANUFACTURED PER GE PACKAGED POWER, L.P. SPECIFICATION 285439

               MCC LOCATION:  CUSTOMER CONTROL HOUSE

               X-969044   SCHEMATIC DIAGRAM, MOTOR CONTROL CENTER

               (IF SUPPLIED BY GE PACKAGED POWER, L.P.)

               X-969005   ELECTRICAL SYMBOLS, ABBREVIATIONS, AND REFERENCE DATA

© Copyright 2013

GE Packaged Power, L.P.

All rights reserved.

This drawing is the proprietary information of GE Packaged Power, L.P. and is loaned in 

strict confidence with the understanding that it will not be reproduced nor used for any 

purpose except that for which it is loaned.  It shall be immediately returned on demand and is 

subject to all other terms and conditions of any written agreement or purchase order that 

incorporates or relates to this drawing.

REFERENCE DRAWING ONLY

MOTOR CONTROL CENTER IS NOT IN GE PACKAGED POWER, L.P. SCOPE OF SUPPLY

                TOP & BOTTOM / NEMA 1 (12" WIREWAYS)

               LM6000 PG/PH

               ONE (1) 45 kVA , 480: 208/120 V, EXTERNAL (WINTERIZATION OPTION)

                NONE, MLO

               ONE (1) 45 kVA , 480: 208/120 V, EXTERNAL

               (4) 500 kcmil INCOMING CABLES PER PHASE
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      GE PACKAGED POWER, L.P.

ITEM

STARTER 

TYPE FLA AUX NAMEPLATE INFORMATION TAG NAME OPTION 

READY TO 

START 

STANDBY 

LOADS

BLACK 

START  

LOADS

NORMAL 

OPERATING 

LOADS

NORMAL 

SHUTDOWN 

LOADS

EMERGENCY 

SHUTDOWN 

LOADS

1 5.5 kW FVC 6.6 HE-4050 / 4051 X

2 15 kW FVC 18.0 HE-0105 X X

3 15 kW FVC 18.0 HE-0106 X X

4 3 kW FVC 3.6 HE-6010 X X

5 3 kW FVC 3.6 HE-1004 X X

6 74.6 kW 100 HP FVNR 116.0 MOT-4103A X X X X

7 74.6 kW 100 HP FVNR 116.0 MOT-4103B

8 93.3 kW 125 HP FVNR 140.0 MOT-4017A X X X X

9 93.3 kW 125 HP FVNR 140.0 MOT-4017B

10 29.8 kW 40 HP FVNR 47.0 1 NO MOT-0108A X X X X

11 29.8 kW 40 HP FVNR 47.0 1 NO MOT-0108B

12 11.2 kW 15 HP FVNR 18.3 1 NO MOT-0085 X

13 2.2 kW 3    HP FVNR 3.9 MOT-0110 X X X X

14 22.4 kW 30    HP FVNR 36.5 MOT-0129 SEE NOTE 3 X

15 0.75 kW 1 HP FVNR 1.5 MOT-1083 X X X X

16 3.7 kW 5 HP FVNR 6.2 MOT-5035

17 149.2 kW 200 HP FVNR 222.0 1 NC MOT-6015 X X X

18 2.2 kW 3 HP FVNR 3.9 MOT-6016 X X X

19 0.75 kW 1    HP FVNR 1.5 MOT-4027A X X X X

20 0.75 kW 1    HP FVNR 1.5 MOT-4027B

21 45 kVA 54.0

208Y/120 V 3PH 

4W 42 CKTS X X X X X

22 125.0

23 45 kVA 54.0

208Y/120 V 3PH 

4W 42 CKTS X X X X X

24 125.0

25 131 kW 175 HP SR DRIVE 180.0 MOT-2181 X

26 131 kW 175 HP SR DRIVE 180.0 MOT-2193

27 7.5 kW 10 HP FVNR 12.7 1 NO MOT-2100 X

28 9 kW FVC 10.8 HE-5036

29 9 kW FVC 10.8 HE-5044

30 50 kW FVC 60.2 HE-4052/HE-4057 X X

31 25 kW FVC 30.1

HE-4058/HE-

4059/HE-4216 X X

32 10 kW FVC 12.0 HE-4039 X X

33 1.5 kW 2    HP FVNR 1.8 MOT-4187 X X

TOTAL     

READY TO 

START 

STANDBY  

LOAD (KW)

TOTAL 

BLACK 

START    

LOAD (KW)

TOTAL 

NORMAL 

OPERATING 

LOAD (KW)

TOTAL 

NORMAL 

SHUTDOWN 

LOAD (KW)

TOTAL 

EMERGENCY 

SHUTDOWN 

LOAD (KW)

GAS OPERATION 241 577 430 443 443

LIGHTING AND DISTRIBUTION BREAKER #2 

AUXILIARY SKID ENCLOSURE SPACE HEATER

TURBINE HYDRAULIC STARTER OIL HEAT EXCHANGER FAN

AUXILIARY SKID ENCLOSURE VENTILATION FAN (A)

TURBINE WATER WASH TANK HEATER (NO. 1)

SPRINT WATER SUPPLY PUMP 

TURBINE ENCLOSURE SPACE HEATERS

GENERATOR/GEARBOX ENCLOSURE SPACE HEATERS 

TURBINE NOX WATER  INJECTION  PUMP (NO. 1) BREAKER

TURBINE WATER WASH TANK HEATER (NO. 2)

TURBINE ENCLOSURE VENTILATION FAN (B)

MINERAL LUBE OIL AC PUMP (B)

MINERAL LUBE OIL AC PUMP (A)

GENERATOR JACKING  OIL PUMP

MINERAL LUBE OIL AIR/OIL SEPARATOR FAN

LIGHTING AND DISTRIBUTION PANEL #2 

TURBINE LUBE  OIL TANK  HEATER

GENERATOR/GEARBOX ENCLOSURE VENTILATION FAN (A)

GENERATOR/GEARBOX ENCLOSURE VENTILATION FAN (B)

TURBINE ENCLOSURE VENTILATION FAN (A)

GENERATOR/GEARBOX ENCLOSURE VENTILATION FAN (B)

TURBINE ENCLOSURE VENTILATION FAN (A)

MINERAL LUBE OIL TANK HEATER (NO. 2)

TURBINE HYDRAULIC STARTER OIL TANK  HEATER

AUXILIARY SKID ENCLOSURE VENTILATION FAN (B)

TURBINE NOX WATER  INJECTION  PUMP (NO. 2) BREAKER

GEARBOX TURNING GEAR

TURBINE AIR/OIL SEPARATOR HEAT EXCHANGER FAN

TURBINE WATER WASH PUMP

TURBINE HYDRAULIC STARTER PUMP

LIGHTING AND DISTRIBUTION PANEL 

LIGHTING AND DISTRIBUTION BREAKER 

MINERAL LUBE OIL TANK HEATER (NO. 1)

GENERATOR STATOR / EXCITER SPACE HEATERS

kW HP

TURBINE ENCLOSURE HEATED AIR FLOW DISTRIBUTION 

BLOWER

ORIGINATED: 10/09/13
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REV DATE: n/a SCHEDULE, MOTOR CONTROL CENTER
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      GE PACKAGED POWER, L.P.

ITEM

STARTER 

TYPE FLA AUX NAMEPLATE INFORMATION TAG NAME OPTION 

READY TO 

START 

STANDBY 

LOADS

BLACK 

START  

LOADS

NORMAL 

OPERATING 

LOADS

NORMAL 

SHUTDOWN 

LOADS

EMERGENCY 

SHUTDOWN 

LOADSkW HP

NOTES: 1) LOAD VALUES ARE MINIMUM REQUIRED AND DO NOT REFLECT ADDED MARGINS TO SIZE BLACKSTART DIESEL.

2) MOTOR CONTROL CENTER VENDOR TO PROVIDE AN AC VOLTAGE RELAY DEVICE 27 (LOSS OF VOLTAGE ) RELAY, WITH TIME DELAY FROM  0 TO 5  SEC.

3) STARTER OVERLOAD FOR MOT-0129 MUST MEET IEC TRIP CLASS 30.

4) MOTOR CONTROL CENTER VENDOR TO PROVIDE GROUND FAULT EQUIPMENT PROTECTION (GFEP) (LEAKAGE CURRENT OF 30 mA)  FOR LIGHTING & DISTRIBUTION PANEL #2. 

5) SR DRIVE IS RATED TO 10kA AND NEEDS TO HAVE A BREAKER RATED FOR THIS APPLICATION OR ADDITIONAL FUSES OR BREAKERS TO COMPLY.
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Project Name: Glenarm Repowering Project
Project #123374 1 of 3 2/25/2014

Report Date February 25, 2014

Document Title Released

081113 ARCHITECTURAL HOLLOW METAL DOORS AND FRAMES 10-Oct-13 A RFP

083323 ARCHITECTURAL OVERHEAD COILING DOORS   10-Oct-13 A RFP

087100 ARCHITECTURAL DOOR HARDWARE 10-Oct-13 A RFP

092900 ARCHITECTURAL GYPSUM BOARD 10-Oct-13 A RFP

093100 ARCHITECTURAL CERAMIC TILE 10-Oct-13 A RFP

095113 ARCHITECTURAL ACOUSTICAL PANEL CEILINGS 10-Oct-13 A RFP

096513 ARCHITECTURAL RESILIENT BASE AND ACCESSORIES 10-Oct-13 A RFP

096519 ARCHITECTURAL RESILIENT TILE FLOORING 10-Oct-13 A RFP

096723 ARCHITECTURAL RESINOUS FLOOR COATING 10-Oct-13 A RFP

096900 ARCHITECTURAL ACCESS FLOORING 10-Oct-13 A RFP

099123 ARCHITECTURAL  INTERIOR PAINTING 10-Oct-13 A RFP

102113 ARCHITECTURAL TOILET COMPARTMENTS 10-Oct-13 A RFP

102800 ARCHITECTURAL TOILET ACCESSORIES 10-Oct-13 A RFP

105113 ARCHITECTURAL METAL LOCKERS 10-Oct-13 A RFP

123200 ARCHITECTURAL MANUFACTURED WOOD CASEWORK 10-Oct-13 A RFP

123553 ARCHITECTURAL LABORATORY CASEWORK 10-Oct-13 A RFP

133419 ARCHITECTURAL METAL BLDG SYS SINGLE METAL PANELS WALLS AND ROOF 10-Oct-13 A RFP

260000 ELECTRICAL ELECTRICAL-MECHANICAL EQUIPMENT 10-Sep-13 D RFP

260533 ELECTRICAL NON-SEG BUS SPECIFICATION 9-Sep-13 A RFP

261200.2 ELECTRICAL MEDIUM VOLTAGE AUXILIARY TRANSFORMERS SPECIFICATION 9-Sep-13 B RFP

262050 ELECTRICAL LOW VOLTAGE MOTORS 10-Sep-13 C RFP

262600 ELECTRICAL PDC SPECIFICATION 9-Sep-13 B RFP

263323.1 ELECTRICAL 125VDC BATTERY SYSTEM SPECIFICATION 9-Sep-13 B RFP

262323.2 ELECTRICAL 24VDC BATTERY SYSTEM SPECIFICATION 6-Sep-13 A RFP

480020 ALL PASADENA SITE CONDITIONS 20-Feb-14 K RFP

480033 ALL NOISE CONTROL PERFORMANCE 10-Dec-13 B RFP

480032.1 - BALANCE OF PLANT CONTRACTOR PERFORMANCE TESTING 21-Oct-13 A RFP

485072 MECHANICAL COATING OF PIPING AND TANKS 9-Sep-13 A RFP

485080 MECHANICAL PIPING AND EQUIP INSULATION 18-Sep-13 A RFP

485090 MECHANICAL CATHODIC PROTECTION 9-Sep-13 A RFP

485121 MECHANICAL GENERAL SERVICE CONTROL VALVES 15-Jul-13 A RFP

485172 MECHANICAL FIELD FABRICATED TANKS - STEEL SPECIFICATION 15-Jul-13 A RFP

485173 MECHANICAL SHOP FABRICATED TANKS SPECIFICATION 10-Dec-13 C RFP

485311.10 MECHANICAL HORIZONTAL CENTRIFUGAL PUMPS – GENERAL SERVICE SPECIFICATION 10-Dec-13 C RFP

485325.11 MECHANICAL AMMONIA FORWARDING PUMP SKID SPECIFICATION 26-Jul-13 A RFP

485422 MECHANICAL SHELL AND TUBE HEAT EXCHANGER 9-Dec-13 B RFP

485951.96 MECHANICAL POTABLE WATER SYSTEM PUMP SKID 9-Dec-13 B RFP

485952.05 MECHANICAL CHEMICAL FEED SYSTEM - COOLING TOWER 14-Oct-13 B RFP

485952.06 MECHANICAL CHEMICAL FEED SYSTEMS - STEAM GENERATOR 14-Oct-13 B RFP

485956 MECHANICAL FIRE PREVENTION AND PROTECTION SYSTEM 30-Jan-14 C RFP

485956.10 MECHANICAL FIRE ALARM AND SIGNALING SYSTEMS 29-Aug-13 A RFP

485956.30 MECHANICAL FIRE WATER SPRINKLER SYSTEM 14-Oct-13 B RFP

037-1758 ALL SOIL EXCAVATION VOLUMES 18-Aug-11 A RFP

037-5033 ALL PASADENA GT-5 DESIGN CRITERIA 17-Dec-13 D SPEC

037-4780 CONTROLS PCS/CONTROL SYSTEM SPECIFICATION 10-Dec-13 B SPEC

037-5056 ARCHITECTURAL ARCHITECTURAL SCOPE OF WORK 23-Oct-13 B SPEC

261300-1 ELECTRICAL 15KV SWITCHGEAR SPECIFICATION 10-Oct-13 B SPEC

261300-2 ELECTRICAL 5KV SWITCHGEAR SPECIFICATION 10-Oct-13 B SPEC

263323-2 ELECTRICAL 24VDC BATTERY SYSTEM SPECIFICATION 9-Sep-13 A SPEC

A1-2-1 ARCHITECTURAL CONTROL BUILDING MAIN FLOOR PLAN 10-Oct-13 D SPEC

A1-3-1 ARCHITECTURAL CONTROL BUILDING EXTERIOR ELEVATIONS 10-Oct-13 D SPEC

A1-9-1 ARCHITECTURAL CONTROL BUILDING & WATER LAB ROOM FINISH, DOOR AND WINDOW
SCHEDULES 10-Oct-13 D SPEC

A1-9-2 ARCHITECTURAL CONTROL BUILDING & WATER LAB DOOR AND WINDOW DETAILS 10-Oct-13 D SPEC

A2-1-1 ARCHITECTURAL ROOF DEMOLITION PLAN 24-Sep-13 C SPEC
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A2-1A ARCHITECTURAL WELDING SHOP FLOOR PLAN 16-Jul-13 A SPEC

A2-2-1 ARCHITECTURAL MAINTENANCE SHOP MAIN FLOOR PLAN 10-Oct-13 D SPEC

A2-2-2 ARCHITECTURAL MAINTENANCE SHOP MEZZANINE 24-Sep-13 C SPEC

A2-3-1 ARCHITECTURAL MAINTENANCE SHOP EXTERIOR ELEVATIONS 24-Sep-13 C SPEC

A2-4-1 ARCHITECTURAL MAINTENANCE SHOP SECTIONS 10-Oct-13 D SPEC

A2-5-1 ARCHITECTURAL MAINTENANCE SHOP DETAILED PLANS 10-Oct-13 D SPEC
A2-9-1 ARCHITECTURAL ROOM DOOR FINISH SCHEDULES 10-Oct-13 D SPEC
A3-1 ARCHITECTURAL CONTROL BUILDING EXTERIOR ELEVATIONS 27-Mar-13 B SPEC

A3-2-1 ARCHITECTURAL WELDING SHOP FLOOR PLAN 24-Sep-13 C SPEC

A3-3-1 ARCHITECTURAL WELDING SHOP EXTERIOR ELEVATIONS 24-Sep-13 C SPEC

A4-1 ARCHITECTURAL CONTROL BUILDING & WATER LAB BUILDING SECTIONS 10-Oct-13 D SPEC

A4-2-1 ARCHITECTURAL WATER LABORATORY FLOOR PLAN 10-Oct-13 D SPEC

A4-3-1 ARCHITECTURAL WATER LABORATORY EXTERIOR ELEVATIONS 24-Sep-13 C SPEC

C1-3 CIVIL PRELIMINARY SITE PLAN LM6000 CONFIGURATION 17-Jan-14 L SPEC

C3-1 CIVIL PRELIMINARY GRADING & DRAINAGE PLAN GAS TURBINE/AXIAL EXHAUST 17-Jan-14 G SPEC

C3-3 CIVIL PRELIMINARY SITE SURFACING PLAN GAS TURBINE/AXIAL EXHAUST 17-Jan-14 B SPEC

C3-4 CIVIL CONSTRUCTION PARKING, LAYDOWN, STAGING AND ACCESS PLAN 2-Oct-13 B SPEC

C3-5 CIVIL PRELIMINARY SITE DETAILS GAS TURBINE/AXIAL EXHAUST 7-Oct-13 A SPEC

CSK-1 CIVIL BOREHOLE LOCATION PLAN 29-Apr-11 B SPEC

E1-1A ELECTRICAL ELECTRICAL OVERALL CONCEPTUAL ONE-LINE DIAGRAM (LM 6000) 7-Jan-14 G ADD 2

E1-2 ELECTRICAL ELECTRICAL OVERALL CONCEPTUAL PDC BUILDING LAYOUT 10-Dec-13 E ADD 2

E6-1 ELECTRICAL ELECTRICAL UNDERGROUND NOTES AND LEGEND 4-Oct-13 A SPEC

E6-10 ELECTRICAL PROPOSED ELECTRICAL UNDERGROUND ROUTING 7-Jan-14 C ADD 4

I1-1 CONTROLS PLANT CONTROL SYSTEM ARCHITECTURE 30-Aug-13 A SPEC

I1-2 CONTROLS CONTROL ROOM WORKSTATIONS 30-Aug-13 A SPEC

ISK1-1 CONTROLS CONTROL SYSTEM ARCHITECTURE 26-May-11 A SPEC

M1-1-1 MECHANICAL GENERAL ARRANGEMENT GAS TURBINE/AXIAL EXHAUST 3-Jan-14 L ADD 2

M1-1-6 MECHANICAL TIE POINT DRAWING GAS TURBINE/AXIAL EXHAUST 3-Jan-14 E ADD 2

M2-2-1 MECHANICAL PROCESS FLOW DIAGRAM WATER BALANCE (W/ INLET CHILLING) 28-Feb-12 D SPEC

M2-2-4 MECHANICAL GLENARM INDUSTRIAL WASTEWATER 17-Jul-13 C SPEC

M3-1-0 MECHANICAL P&ID-COVER SHEET 15-Oct-13 E SPEC

M3-10-1 MECHANICAL P&ID-GLAND STEAM SYSTEM 6-Dec-13 E SPEC

M3-1-1 MECHANICAL P&ID - SYMBOLS AND LEGEND 15-Oct-13 C SPEC

M3-11-1 MECHANICAL P&ID-CONDENSATE SYSTEM 30-Jan-14 H SPEC

M3-11-2 MECHANICAL P&ID-CONDENSATE SYSTEM 30-Jan-14 H SPEC

M3-11-3 MECHANICAL P&ID-CONDENSATE SYSTEM 6-Dec-13 G SPEC

M3-1-2 MECHANICAL P&ID - SYMBOLS AND LEGEND 8-Oct-12 A SPEC

M3-12-1 MECHANICAL P&ID-CONDENSER AIR EXTRACTION 29-Nov-13 F SPEC

M3-1-3 MECHANICAL P&ID - SYMBOLS AND LEGEND 15-Oct-13 B SPEC

M3-13-1 MECHANICAL P&ID-CIRCULATING WATER SYSTEM 30-Jan-14 H SPEC

M3-14-1 MECHANICAL P&ID-AUXILIARY COOLING WATER SYSTEM 6-Dec-13 F SPEC

M3-15-1 MECHANICAL P&ID-COMPONENT COOLING WATER SYSTEM 15-Oct-13 D SPEC

M3-15-2 MECHANICAL P&ID-COMPONENT COOLING WATER SYSTEM 15-Oct-13 D SPEC

M3-15-3 MECHANICAL P&ID-COMPONENT COOLING WATER SYSTEM 15-Oct-13 E SPEC

M3-16-1 MECHANICAL P&ID-COOLING TOWER CHEMICAL FEED SYSTEM 13-Sep-13 D SPEC

M3-17-1 MECHANICAL P&ID-AQUEOUS AMMONIA SYSTEM 6-Dec-13 G SPEC

M3-18-1 MECHANICAL P&ID-FUEL GAS SYSTEM 6-Dec-13 G SPEC

M3-18-2 MECHANICAL P&ID-FUEL GAS SYSTEM 6-Dec-13 G SPEC

M3-18-3 MECHANICAL P&ID-FUEL GAS SYSTEM 15-Oct-13 B SPEC

M3-19-1 MECHANICAL P&ID-SERVICE AIR SYSTEM 15-Oct-13 E SPEC

M3-20-1 MECHANICAL P&ID-INSTRUMENT AIR SYSTEM 13-Sep-13 D SPEC

M3-2-1 MECHANICAL P&ID-GAS TURBINE INTERCONNECTIONS 15-Oct-13 E SPEC

M3-21-1 MECHANICAL P&ID-FIREWATER SYSTEM 15-Oct-13 D SPEC

M3-22-1 MECHANICAL P&ID-SERVICE WATER SYSTEM 15-Oct-13 E SPEC

M3-23-1 MECHANICAL P&ID-DEMINERALIZED WATER SYSTEM 15-Oct-13 E SPEC

M3-23-2 MECHANICAL P&ID-DEMINERALIZED WATER SYSTEM 15-Oct-13 C SPEC
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M3-24-1 MECHANICAL P&ID-POTABLE WATER SYSTEM 15-Oct-13 E SPEC

M3-25-1 MECHANICAL P&ID-CHILLED WATER SYSTEM 20-Feb-14 H SPEC

M3-25-2 MECHANICAL P&ID-CHILLED WATER SYSTEM 30-Jan-14 G SPEC

M3-26-1 MECHANICAL P&ID-WASTEWATER COLLECTION SYSTEM 15-Oct-13 E SPEC

M3-26-2 MECHANICAL P&ID-WASTEWATER COLLECTION SYSTEM 15-Oct-13 D SPEC

M3-27-1 MECHANICAL P&ID-AUXILIARY STEAM SYSTEM 15-Oct-13 C SPEC

M3-3-1 MECHANICAL P&ID-OTSG INTERCONNECTIONS (EXHAUST GAS) 6-Dec-13 G SPEC

M3-3-2 MECHANICAL P&ID-OTSG INTERCONNECTIONS (STEAM) 30-Jan-14 H SPEC

M3-4-1 MECHANICAL P&ID-BOILER FEEDWATER SYSTEM 6-Dec-13 G SPEC

M3-5-1 MECHANICAL P&ID-HIGH PRESSURE STEAM 6-Dec-13 E SPEC

M3-6-1 MECHANICAL P&ID-STEAM TURBINE INTERCONNECTIONS 6-Dec-13 F SPEC

M3-7-1 MECHANICAL P&ID-STEAM DRAINS &#65506;&#65408;&#65427; DRAIN TANK 10-Dec-13 G SPEC

M3-8-1 MECHANICAL P&ID-STEAM AND WATER SAMPLING 15-Oct-13 D SPEC

M3-9-1 MECHANICAL P&ID-CYCLE CHEMICAL FEED SYSTEM 13-Sep-13 D SPEC
M9-1 MECHANICAL EQUIPMENT LIST 6-Dec-13 C SPEC

M9-10 MECHANICAL TIE-IN LIST 20-Nov-13 D SPEC

M9-2 MECHANICAL SERVICE INDEX 22-Nov-13 C SPEC
SKE6-1 ELECTRICAL EXISTING ELECTRICAL UNDERGROUND ROUTING 4-Oct-13 A SPEC

SKE6-2 ELECTRICAL EXISTING ELECTRICAL UNDERGROUND ROUTING 4-Oct-13 A SPEC

SKM1-7 MECHANICAL AMMONIA (EXISTING) 4-Dec-13 A SPEC

SKM1-8 MECHANICAL INTERIM/TEMPORARY CONFIGURATION 18-Dec-13 B ADD 2

SKM1-9 MECHANICAL FINAL CONFIGURATION 18-Dec-13 B ADD 2
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Air Compressor Typical Drawing 10/06/08 1 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Air Compressor

260000 Elec-Mech Equip 09/10/13 D SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

261050 MV Motors 09/10/13 C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

261200 GSU Transformer 09/10/13 G SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

262050 LV Motors 09/10/13 C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

409413.22 CEMS 09/10/13 H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

480020 Site Conditions 09/10/13 I SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

480031 Noise Control Perf 09/10/13 I SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

480032 Power Island Perf 09/10/13 H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

481100 Combined Cycle PIE 09/10/13 N SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485122.11 Steam Bypass Valves 09/10/13 E SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485221 ST and TEWAC Generator 09/10/13 G SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485222 GTG Aeroderivative 09/10/13 H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485311.10 Condensate Pumps 09/10/13 F SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485311.20 Boiler Feedwater Pumps 09/10/13 H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485312 Circ Water & Aux Cooling Water Pumps 09/10/13 F SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485374.21 Compressed Air System 09/10/13 H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485374.22 Fuel Gas Compressor 09/10/13 E SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485413 OTSG Spec 09/10/13 I SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485432 Surface Condenser 09/10/13 G SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485471 Inlet Air Chiller 09/10/13 E SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485491 Cooling Tower 09/10/13 F SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Att 24 Specs

485952 Condensate Polisher 08/24/12 F ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

ElectricBoiler brochure ElectricBoiler brochure - 11/10 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Aux Boiler Specs

ElectricBoiler Specifications ElectricBoiler Specifications - 11/10 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Aux Boiler Specs

ElectricBoilers Boiler Book ElectricBoilers Boiler Book - 11/10 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Aux Boiler Specs

CEMS CEMS System Overview (Typical layout with optional equipment) - C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\CEMS

PASADENA CHILLER GA Chiller Module General Arrangement 09/12/12 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Chiller
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969031 One Line Diagram - F SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Electrical Drawings

Attachment 4 Attachment 4 Scheduled Major Component RTS and Delivery Dates_GE_13Dec4 - - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Equip Delivery Sched

Gas Compressor1 Machinery Arrangement Feed Gas Compressor System 11/20/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Gas Compressor

Att 10.1 MID-TD-0000-1  Fuel Gases for Combustion in Aeroderivative Gas Turbines Sept 2009 9/2009 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GE MID TD Specs

Att 10.2 MID-TD-0000-3  Water and Steam Purity for Injection in Aero Derivative Gas Turbines June 2010 6/2010 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GE MID TD Specs

Att 10.3 MID-TD-0000-4 Compressor Cleaning for GE Aircraft Derivative Gas Turbines June 2010 6/2010 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GE MID TD Specs

Att 10.4 MID-TD-0000-5.  Liquid Detergent for GE Aircraft Aero Derivative Gas Turbines  June 2010 6/2010 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GE MID TD Specs

Att 10.5 MID-TD-0000-6 Lubricating Oil Specification for GE Aircraft Aero Derivative Gas Turbines June 2010 6/2010 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GE MID TD Specs

7253049-969014 Plan & Elevation Turbine Control Panel 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969741 Instrument Loop Diagram Hydraulic Start System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969742 Instrument Loop Diagram Ventilation & Combustion Air System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969743 Instrument Loop Diagram Mineral Lube Oil System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969744 Instrument Loop Diagram Turbine Lube Oil System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969746 Instrument Loop Diagram Fire & Gas Protection System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969750 Instrument Loop Diagram Nox Water Injections System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969751 Instrument Loop Diagram Fuel System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969753 Instrument Loop Diagram Water Wash System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969755 Instrument Loop Diagram Auxiliary Systems 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969758 Instrument Loop Diagram Sprint System 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

Pasadena CKOM -GTG 
Controls LM6000 GE Aeroderivative Package 11/19/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Controls

7253049-969005 Electrical Symbols Abbreviations and Reference Data 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969006 Interconnect Plan Electrical 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969007 Interconnect Wiring Diagram Customer 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969009 Interconnect Cable Schedule 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969013 Nameplate List Engraving Schedule & Switch Development 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3

7253049-969021 Plan & Elevation Generator Lineside Cubicle Cable Entry Top/Bottom 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969023 Plan & Elevation Generator Neutral Cubicle 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969031 One Line Diagram 10/09/13 A ADD 4 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 4
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7253049-969032 Three Line Diagram Generator Metering 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969035 Schedule Motor Control Center 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969037 System Schematic Generator Excitation 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969041 Schematic Diagram Circuit Breaker Control 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969044 Schematic Diagram Motor Control Centers 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969690 Area Classification Drawing Main Unit 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969767 Schematic Diagram DC Power Distribution 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969768 Schematic Diagram Critical Shutdown Path 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969769 Schematic Diagram Miscellaneous 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969930 Schematic Diagram Lighting & Distribution 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

7253049-969934 Schematic Diagram Communication 10/09/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

Brush_GTG_Curves Electrical Data Sheet 10/23/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Electrical 

969224  Installation Footprint Anchor Bolt and Shear Lug Location - H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

120E4746 General Arrangement 10/18/12 G SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969201 General Arrangement Main Unit - LH 11/12/13 A ADD 4 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 4

7253049-969204 General Arrangement Air Filter 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969219 General Arrangement Auxiliary Skid Left Hand 11/11/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969221 General Arrangement Generator / Gearbox Mineral Lube Oil Skid 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969224 Installation Footprint Anchor Bolt and Shear Lug Location 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969293 Piping Penetrations Option LH 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

CD19671 Air Filter GE-AEP_GSX LM6000 with Chiller Coil 02/10/12 0 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

ElectricBoiler Dimensions 
and ratings ElectricBoiler Dimensions and ratings - 11-10 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 

Info\GTG\Mechanical\Arrangement Drawings

GA 69200 GA 9  Main Unit - RH - H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

GA 969209 GA Sprint Skid - D SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

GA 969218 GA Auxiliary Skid Right Hand - H SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings
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GA 969221 GA Generator_Gearbox Mineral Lube Oil Skid - F SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

GA A0 321638800 GA Generator 07/17/12 C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

Sample 00 ElectricBoiler sample drawing S-302-700kW @ 480V 06/08/10 00 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

SK-01 GE_STG_Sk1 - PWP Comments 11/15/12 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment 
Info\GTG\Mechanical\Arrangement Drawings

7253049-969232 Flow & Instrument Diagram Hydraulic Start System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969239 Flow & Instrument Diagram Ventilation & Combustion Air System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969244 Flow & Instrument Diagram Turbine Lube Oil System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969247 Flow & Instrument Diagram Turbine Hydraulic System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969248 Flow & Instrument Diagram Mineral Lube Oil System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969254 Flow & Instrument Diagram Fire & Gas Protection System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969260 Flow & Instrument Diagram Fuel System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969262 Flow & Instrument Diagram Water Wash System 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969268 Flow & Instrument Diagram Sprint System Main Unit 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969269 Flow & Instrument Diagram Water Injection Pump 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969270 Flow & Instrument Diagram Sprint System Sprint Skid 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

7253049-969272 Flow & Instrument Diagram Auxiliary Systems 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

Inlet Air Chilling_Heating 
Conceptual Design_R3 add 

pre-cooler
Inlet Air Chilling_Heating Conceptual Design_R3 add pre-cooler 10/08/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams

M005_(RG)_120E4746_SEP-
12-2013 General Arrangement 09/12/13 G SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams
M101_(RB)_230F5536_AUG-

23-2013 Flow Diagram Steam System 08/23/13 B SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M105 230F5512 Feedwater System 11/07/12 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M106 203D7522 sheet 2 Condenser Terminal Points On Waterboxes 08/23/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams
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M106_(RA)_203D7522_AUG-

23-2013 Condenser Terminal Points 08/23/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M107_(RB)_120E4791_AUG-
23-2013 Flow Diagram Circulating Water 08/23/13 B SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams

M109 230F5537 Auxiliary Cooling Water System 01/28/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M112_(RA)_230F5538_AUG-
23-2013 Steam Drains System 08/23/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams

M119 120E4734 Sheet 2 Flow Diagram Steam Turbine 08/23/13 C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M119_(RC)_120E4734_AUG-
23-2013 Flow Diagram Steam Turbine 08/23/13 C SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams
M125_(RA)_230F5539_AUG-

23-2013 Condenser Air Removal System 08/23/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M190_(RD)_230F5504_AUG-
23-2013 Combined Cycle system Overview Diagram 08/23/13 D SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams

M195 230F5496 sheet 2 Ammonia Dilution Heating Flow Diagram 02/07/13 B SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 
and Flow Diagrams

M195_(RD)_230F5496_AUG-
23-2013 Flow Diagram OSTG-1 Pressure 08/23/13 D SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\F&IDs 

and Flow Diagrams

7253049-969225 Lift Arrangement 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\Lift 
and Shipping Info

7253049-969226 Shipping Data 10/16/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\Lift 
and Shipping Info

PWP_Estimated Heaviest 
Lifts_Equipment Weights PWP_Estimated Heaviest Lifts_Equipment Weights - - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical\Lift 

and Shipping Info

7253049-000231 Flow & Equipment Symbols Mechanical 10/31/13 A SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Mechanical

Chart Only SNM Start up Chart Only SNM Start up 04/02/12 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Performance Data

Pasadena CKOM - GT Inlet 
Air Conditioning Turbine inlet Air Temperature Conditioning System - - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\GTG\Performance Data

Attachment 12 Mechanical Completion Certificate - - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Mechanical Completion

C12079-EI RevP ONCE THROUGH STEAM GENERATOR ERECTION & INSTALLATION INSTRUCTIONS 09/13/13 0 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\OTSG

IST Start-Up Curve OTSG Start-Up Curve - - SPEC Attachment A3-Reference Information \A.3.A City-Supplied Power Island Equipment Info\OTSG

OTSG Erection Training - 
SCR-CO - Revised OTSG INSTALLATION AND ERECTION TRAINING PRESENTATION 03/01/13 - SPEC Attachment A3-Reference Information \A.3.A City-Supplied Power Island Equipment Info\OTSG

Pasadena CKOM - OTSG 
(IST) Glenarm Repowering Project OTSG Design 11/15/13 - SPEC Attachment A3-Reference Information \A.3.A City-Supplied Power Island Equipment Info\OTSG

11303-001 General Arrangement LM6000 PG OSTG 11/01/13 P1 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Typical OTSG Erection 
Drawings Typical OTSG Erection Drawings - - SPEC Attachment A3-Reference Information \A.3.A City-Supplied Power Island Equipment Info\OTSG
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Attachment 6 Performance Guarantees 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Performance Data

Attachment 22  LM6000PG Degradation 02/01/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Performance Data

GE Guarantee Heat 
Balances GE Guarantee Heat Balances 02/12/13 0 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Performance Data

Attachment 1.1 Scope of Supply GTG 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.2 Scope of Supply OTSG 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.3 Scope of Supply CEMS 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.4 Scope of Supply Mechanical and Fluid 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.5 Scope of Supply Terminal Points 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.7 Scope of Supply Engineering Design 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Attachment 1.8 Scope of Supply Commissioning and Startup 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Scope of Supply 
Documents

Pasadena CKOM - GE BOP 
Mechanical Steam Turbine & Generator Overview 11/19/13 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\STG

STG Layout For Information 
Only Steam Turbine Layout (For Information Only) - 0 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\STG

STG_Generator Curves for 
Information Only REACTIVE CAPABILITY CURVE, EFFICIENCY CURVES, SATURATION CURVES - 0 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\STG

Attachment 23 Obligations of Site Representatives 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Technical Advisors

Attachment 5.1 Typical Site Test Measurement Procedures-Test Philosophy 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Testing Documents

Attachment 5.2 
Typical Site Test Measurement Procedures-Standard Field Testing Procedure for Emission 
Compliance
Based on US EPA, ISO and EN Methodology

10/2011 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Testing Documents

Attachment 5.3
Typical Site Test Measurement Procedures-SPECIFICATION FOR GAS TURBINE 
GENERATOR  PERFORMANCE TEST MEASUREMENT (SGTGPTM) LM6000 PC / PG 
SAC, NATURAL GAS FUEL

- - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Testing Documents

Attachment 14.1 GTG Training Descriptions - 2 SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Training

Attachment 14.2 Training Program 2013 - SPEC Attachment A3-Reference Information\A.3.A City-Supplied Power Island Equipment Info\Training

mitigation summary Mitigation Summary - - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\Air Permit

South Coast Facility Permit 
to Construct and Operate South Coast Facility Permit to Construct and Operate 08/15/13 26 SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\Air Permit

Title V Facility Significant 
Permit Revision Title V Facility Significant Permit Revision 08/15/13 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\Air Permit

0  TOC Environmental Impact Report-Table Of Contents 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA
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0  TOC_Revised Environmental Impact Report-TOC Revised 3/2013 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

0 Executive Summary Environmental Impact Report-Executive Summary 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

1.0 Introduction Environmental Impact Report-Introduction 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

1.0  Introduction_Revised Environmental Impact Report-Introduction_Revised 3/2013 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

2.0  Project Description Environmental Impact Report-Project Description 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

2.0 Comments and 
Responses on 
DEIR_Revised

Environmental Impact Report-Comments and Responses on DEIR_Revised 3/2013 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

3.0 Environmental Setting Environmental Impact Report-Environmental Setting 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

3.0 Corrections and 
Additions_Revised_Revised Environmental Impact Report-Corrections and Additions_Revised_Revised 3/2013 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.0 Mitigation Monitoring and 
Reporting Program Environmental Impact Report-Mitigation Monitoring and Reporting Program 3/2013 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.A Aesthetics Environmental Impact Report-Aesthetics 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.B Air Quality Environmental Impact Report-Air Quality 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.C Cultural Resources Environmental Impact Report-Cultural Resources 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.D Greenhouse Gases Environmental Impact Report-Greenhouse Gases 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.E Hazards Environmental Impact Report-Hazards 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.F Land Use and Planning Environmental Impact Report-Land Use and Planning 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.G Noise Environmental Impact Report-Noise 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

4.H Water Supply Environmental Impact Report-Water Supply 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

5.0 Alternatives Environmental Impact Report-Alternatives 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

6.0 Other Environmental 
Considerations Environmental Impact Report-Other Environmental Considerations 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

7.0 Persons and 
Organizations Environmental Impact Report-Persons and Organizations 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

8.0 References Environmental Impact Report-References 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix_Table_of_Contents Environmental Impact Report-Appendix Table of Contents 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix A_Revised Environmental Impact Report-Appendix Table of Contents_Revised 04/15/10 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-A_NOP-IS-Scoping 
Meeting Materials Environmental Impact Report-NOP-IS-Scoping Meeting Materials 09/16/11 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-B_Air Quality 
Assessment Files Environmental Impact Report-Air Quality Assessment Files 11/2012 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA
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Appendix-C_Greenhouse 
Gas Impact Assessment Environmental Impact Report-Greenhouse Gas Impact Assessment 06/15/12 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-D.1_Figures 1-13 Environmental Impact Report-Figures 1-13 - - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-D_Hazardous 
Materials Environmental Impact Report-Hazardous Materials 07/29/11 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-E_Noise Environmental Impact Report-Noise 01 12/2011 SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

Appendix-F_Water Supply 
Documentation Environmental Impact Report-Water Supply Documentation 05/23/12 2 SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\EIR CEQA

GT 3&4 SWPPP (Draft) GT 3&4 SWPPP (Draft) 01/31/03 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\SUSMP & SWPPP

PWP SUSMP Stormwater Treatment Certification 02/03/03 - SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\SUSMP & SWPPP

Broadway Wastewater 
Permit Rev B Broadway Wastewater Permit Rev B 07/31/12 B SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\Waste Water

Glenarm Wastewater Permit 
Rev C Glenarm Wastewater Permit Rev C 07/18/13 C SPEC Attachment A3-Reference Information\A.3.B City-Supplied Permitting Information\Waste Water

20001-C-004-06 4-06 GSU foundation plan 12/08/03 2 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural

8-2-2368 Electrical Shop Plot Plan 10/16/69 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2369 Electrical Shop Plan & Elevations 12/08/60 3 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2370 Electrical Shop Mezzanine Floor Plan & Details 09/21/60 3 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2371 Electrical Shop Floor Plan Anchor Bolt Setting Plan 06/21/20 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2372 Electrical Shop Partial Deck Plan & Longitudinal Sect. 03/03/60 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2373 Electrical Shop Basement Plan Sections & Details 02/17/69 2 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2374 Electrical Shop North & Partial East Elevations & Roof Slab Over Room B1 06/21/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2375 Electrical Shop Foundation Plan for New Deck Slab Basement Ramp & Room B1 Floor 
Slab 02/17/69 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Architectural and Structural\Pump Building Existing

8-2-2376 Electrical Shop Reinforcing Details for Beams, Girders, Floor Slab & Ramp 06/21/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2381 Electrical Shop Architectural Floor Plan & Room Elevations 02/17/69 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2382 Electrical Shop Architectural Room Elevations 09/16/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2383 Electrical Shop Miscellaneous Architectural Details 09/20/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing

8-2-2384 Electrical Construction Shop Electrical Layout 09/15/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Architectural and Structural\Pump Building Existing
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8-2-49 Circ Pipe Tunnels Demo 2  08/02/49 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

8-2-49B  Circ Pipe Tunnels Demo 3 08/02/49 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

8-2-49C  Circ Pipe Tunnels Demo 4 04/27/49 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

8-2-1337 Overall Tunnel Demo 1 01/02/58 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

8-2-1355 Stack Foundation Demo 5 11/01/56 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

8-2-1670 Plot Plan Crane Rail Demo 6 02/26/62 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

SKM-1 Existing Tunnels and Proposed Equipment Overlay 06/12/13 B SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Demolition Scope

2-2-1562 Underground Fair Oaks ave. 04/22/03 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

8-2-547 Receiving Stations and Dispatching Center Electrical Plot Plan 01/30/95 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

8-2-575 Powerhouse to Receiving Station Section A Interconnecting Tunnel Ground System 10/14/48 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

8-2-1341 General Arrangement of Existing Structures and Foundations 03/27/58 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

20001E004-01 Overall conduit routing plan & sect 04/10/03 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

20001E004-02 Overall conduit routing plan & sect 12/08/03 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

20001E004-03 Overall conduit routing plan & sect 12/08/03 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

20001E004-05 Conduit ductbank sect & misc sect 12/08/03 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

20001E004-13 004-13 Conduit ductbank details-GSU hv lines 12/08/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

8-2-6643, 6507, 6606, 6510, 
6603, 6613 & 6602 Existing Trench and Sanitary Sewer East of Glenarm Building - - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Electrical
Storm Drain and Conduit 

Trench Drawing Storm Drain and Conduit Trench Drawing 04/10/03 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

V-228 UG Vault Standards 06/27/07 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Electrical

8-2-300 Fountain Drawing 09/02/38 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001-071R0 Waste Water F & ID 11/08/02 0 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001-090 Flow & Instrument Diagram Ammonia System 05/19/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical



Project Name: Glenarm Repowering Project
Project #123374 10 of 14 2/25/2014

February 25, 2014

Document Title Released Location

123374 Pasadena OE
Attachment A3-Reference Information Documents

Document No./ Filename
Current Rev.

Date
Current Rev.

No.

20001M001 Overall Site Plan GT 3 & 4 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001P001-02 Key plan above ground and trenches 12/08/03 2 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001P026-01 29% NH3 tank area above ground piping 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001P026-02 29% NH3 tank area above ground piping 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

20001-P-011-01 Piping and Plan Details Existing OWS 11/18/02 0 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

Existing Oil-Water Separator Existing Oil-Water Separator Manufacturer's Information 01/23/03 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Mechanical

Glenarm Parcel Map Glenarm Parcel Map 08/09/04 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP Dwgs\Survey 
Info

Glenarm Parcel Plan Glenarm Parcel Plan 09/28/04 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP Dwgs\Survey 
Info

Pasadena Glenarm Facility Pasadena Glenarm Facility - - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP Dwgs\Survey 
Info

8-2-1002 General Location Plan 03/29/73 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Arrangement Dwgs Existing or Past

8-2-1477 Piping Arrangement 11/25/60 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Arrangement Dwgs Existing or Past

8-2-1669 Gas Equipment Building Miscellaneous Sections & Details 02/26/62 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Arrangement Dwgs Existing or Past

8-2-1670 Gas Equipment Building Plot Plan Paving & Yard Details 02/26/62 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Arrangement Dwgs Existing or Past

Site Water Utility Information Site Water Utility Information - - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Arrangement Dwgs Existing or Past

8-2-1355 Sootblowing Stack & Precipitator Support Foundations 11/05/56 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001c002-01 Civil Key Plan Paving / Grading & U.G. Sewer PDF 12/08/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001c002-01 Civil Key Plan Paving / Grading & U.G. Sewer CAD 12/08/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001c002-03 Area 2 paving grading sewer 12/23/03 2 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001c002-04 Area 3 paving grading sewer 12/23/03 2 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001c006-04 Oily Water Separator foundation sections and details 03/06/03 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

20001-c003-05 Civil Sections & Details 01/24/03 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Civil

8-2-6643, 6507, 6606, 6510, 
6608, 6613 & 6602 Existing Trench and Sanitary Sewer East of Glenarm Building 6/1987 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Civil
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8-2-49 Circ Pipe Tunnels 02/06/31 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-49B  Circ Pipe Tunnels 08/14/31 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-49C  Circ Pipe Tunnels 08/05/31 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-49D Circ Pipe Tunnels 05/22/31 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-598 Circ Pipe Tunnels 10/03/50 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-949 Broadway to Glenarm Pipe Tunnel 12/22/65 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

8-2-1337 Station Service Plot Plan 01/02/58 - SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P006-03 West end culvert piping 11/18/02 0 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P006-04 West end  culvert piping 05/19/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P027-01 Pipe trench between culvert & NH3 tanks 12/16/02 0 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P028-01 Demin Water Pump 158A & Pipe Trench 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P028-02 East end culvert & trench piping details 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

20001P00601 Ammonia truck unloading and culvert piping 12/08/03 1 SPEC
Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Mechanical Tunnels

33W Location of power plant water services 08/29/40 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

3716 Utility Drawings in Public ROW - Fair Oaks Ave - Glenarm to State St 03/27/87 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001-274-M Oil Water Separator Flo Trend Systems 01/16/03 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001E011-04 Cathodic protection pipe pit area 02/24/03 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001P001-01 Key plan underground piping A 12/08/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001P003-01 GT 3&4 equipment drains underground 12/08/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001P004-01 GT3 area underground piping 12/17/03 1 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001P005-01 GT4 area underground piping 12/17/03 2 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001P009-01 NH3 tank area underground piping 12/16/02 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities
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20001P011-01 Oily water separator pit piping 11/18/02 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

20001-P-011-01 Piping Plan & Details Oily Water Separator Pit 11/18/02 0 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

Glenarm Plant Fire 
Protection Drawing Glenarm Plant Fire Protection Drawing 06/30/03 3 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Underground Utilities

GT1 GT2 UG GAS DWG Piping Area III 04/30/75 4 SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

k350 OWS flow diagram k350 oil water separator flow diagram 10/11/02 A SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 
Dwgs\Underground\Underground Utilities

Storm Drain and Conduit 
Trench Drawing Storm Drain and Conduit Trench Drawing 04/10/03 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Existing PWP 

Dwgs\Underground\Underground Utilities

3626-04-02  GT-5 FIRSTPCRCorrectionEnvironmental Investigation 07/29/11 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and GPR

3626-04-02 GT-5 Environmental Investigation - 1 of 4 txt only 07/29/11 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and 
GPR\Enviro

3626-03 Geophysical Investigation 04/15/10 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and 
GPR\Geotech

3626-04-01 GT5 Geotechnical Investigation 08/01/11 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and 
GPR\Geotech

11195Hydrologue_ThermalR
esistivity_01 Soil Thermal Resistivity Tests 09/16/11 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and 

GPR\Soil Resistivity

geovisionthermal Resistivity Soil Thermal Resistivity Tests 08/10/11 - SPEC Attachment A3-Reference Information\A.3.C Existing Site and Reference Drawings\Geotech Report and 
GPR\Soil Resistivity

Attachment 1.6 Scope of 
Supply DOR Attachment 1.6 Scope of Supply DOR - - SPEC Attachment A3-Reference Information\A.3.D Division of Responsibility

Completion Turnover Start-
Up GLENARM REPOWERING PROJECT SCOPE OF RESPONSIBILITY MATRIX 10/11/13 A SPEC Attachment A3-Reference Information\A.3.D Division of Responsibility

14-ST Steam Quality Steam Quality - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

2014-01-08 GT5 Pre-Bid 
Meeting Introduction 2014-01-08 GT5 Pre-Bid Meeting Introduction 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

2014-01-08 GT5 Pre-Bid 
Meeting Local Participation 2014-01-08 GT5 Pre-Bid Meeting Local Participation 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

2014-01-08 GT5 Pre-Bid 
Meeting Working with 

Pasadena
2014-01-08 GT5 Pre-Bid Meeting Working with Pasadena 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

505-101 Sheet 01 Topographic Survey Pasadena Glenarm Facility - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

505-101 Sheet 02 Topographic Survey Pasadena Glenarm Facility - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

505-101 Sheet 03 Topographic Survey Pasadena Glenarm Facility - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

5065A0-C23 Generator outline dwg for reference 08/23/13 F ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
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BOP RFP Pre-Bid 

Presentation 010814-
updated

BOP RFP Pre-Bid Presentation 010814-updated 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

C8 foundation dwg STG Foundatoin Drawing ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

C8 Layout STG Layout 04/30/08 2 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

8 Loading data STG Foundatio  Loading Data [kN] - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Construction Staging and 
Traffic Management Plan Construction Staging and Traffic Management Plan - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Contracts_Purchase 
Orders_Permits Insurance 

Requirements
Contracts Purchase Orders Permits Insurance Requirements - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

ES-1000 Rev 9 Feedwater Quality Requirements for Superheated Steam Applications 07/22/11 9 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Exhibit A - DW_221732D01 Drawing 221732C1 - 0 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Exhibit B - HA_221732D01 Form 3.2.1-D - 0 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
FY 2014 Adopted General 

Fee Schedule Part 2 FY 2014 Adopted General Fee Schedule Part 2 - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

JV468844D SPX Cooling Technologies Prelim Dwg - Basin Section & Details 10/22/12 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

JV4688445 SPX Cooling Technologies Prelim Dwg - Schematic View 10/22/12 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Jv468844B SPX Cooling Technologies Prelim Dwg - Basin Section & Details 10/22/12 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Location and Working Hours Location and Working Hours - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
Moving Permit Application - 
For Wide Load and Heavy 

Equipment
Moving Permit Application - For Wide Load and Heavy Equipment - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

P12079-00 Jumper Tubes Jumper Installation Proposal - IST 11/27/13 0 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Public Right-of-Way Permit Public Right-of-Way Permit 12/19/12 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
Rotor removal instructions 

_skid pan_ Rotor removal instructions skid pan - - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

SK-8371-0 Condenser Outline Proposal Level (Proposal No. H-8371.HX) - 0 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
Storage Container - 

Application Storage Container - Application 07/01/13 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Truck Route Truck Route Map Exhibit 1 06/22/11 CAD90070A.
MXD ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

11302-0004 Generic Flowsheet Dual Pressure OTSG W/ Burner, SCR & CO 02/20/06 P1 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
COP BOP Pre-Bid GE BOP 

Equipment_14Jan02 COP BOP Pre-Bid GE BOP Equipment 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

IST Presentation 20140108 
(NXPowerLite) IST Presentation 20140108 (NXPowerLite) 01/08/14 - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2
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LM6000_Package_Layout_E

volution1.5.14r1 LM6000 Package Layout Evolution - ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

Bidder's Questions 2013-01-
15 Rev 0 Bidder's Questions 01/15/14 0 ADD 2 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 2

7253049-969960 Recommended Settings For Model 175 Nox Water Injection Pump Sr Drive 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3
7253049-969961 Jaquet T401 GT Backup Overspeed Device Settings, SSW1 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3
7253049-969962 Digital Multifunction Meter Settings Satec Pm174 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 
7253049-969964 Suggested Settings For Beckwith Model M-3425a Generator Protection System 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3
7253049-969965 Automatic Voltage Regulator Settings, Brush Prismic A30 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3
7253049-969966 DSM Settings 10/09/13 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3
7253049-969966 Asbestos Survey and Lead-Based Paint Assessment Report 02/24/99 A ADD 3 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 3

11303-0001 General Arrangement LM6000 PG OTSG E ADD4 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 4
C12079-PCP OTSG Pre-Construction Plan 01/24/13 00 ADD 4 EMAT\Procurement\Packages\BOP Contractor Scope\Addenda\Addendum 4
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