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City of Pasadena 
Department of Water and Power 

 
ADDENDUM NO. 2 

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. Replace the following documents within Attachment A.2 of the Specification. See 

Enclosure 1. 
 Ammonia System P&ID, Dwgs SKM1-8 Rev A & SKM1-9 Rev A with the 

drawing SKM1-8 Rev B & SKM1-9 Rev B accordingly. 
 General Arrangement, Dwg M1-1-1 Rev K with M1-1-1 Rev L. 
 PDC Layout, Dwg E1-2 Rev D with E1-2 Rev E in Section 260533 (Non 

Segregated-Phase Bus and Section 261200-2 (Medium Voltage Auxiliary 
Transformers). 

 Electrical One-Line, Dwg E1-1A Rev E with E1-1A Rev G in Section 
260533 (Non Segregated-Phase Bus and .Section 261200-2 (Medium 
Voltage Auxiliary Transformers). 

 Tie Points, Dwg M1-1-6 Rev D with M1-1-6 Rev E. 
 
2. Enclosure 2 is not used. 
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3.  Add the following documents to the Attachment A.3 of the Specification. See 
Enclosure 3. 

 
• Topographic Survey Dwgs TP-1, TP-2, & TP-3. 
• Shin Nippon Steam Turbine Steam Quality Requirements 
• IST Engineering Specification – Feedwater Quality Requirements for 

Superheated Steam Applications – Specification No ES-1000 Rev 9. 
• IST Jumper Tube Installation Proposal – P12079-00 Jumper Tubes. 
• Prolec GSU Transformer Preliminary Proposal Dwg 221732C1. 
• Prolec GSU Transformer Technical Proposal Information Form 3.2.1-D Rev.0. 
• SPX Cooling Technologies Preliminary Dwg No. JV4688445 – Schematic 

View. 
• SPX Cooling Technologies Preliminary Dwg No.JV468844B – Basin Plan 

View. 
• SPX Cooling Technologies Preliminary Dwg No. JV468844D – Basin Section 

& Details. 
• Holtec Steam Surface Condenser Dwg SK-8371-0 Rev 0. 
• Shin Nippon Steam Turbine Foundation Dwg Sheets 1of4 and 2of4. 
• Shin Nippon Steam Turbine Layout Dwg 11415-0002-10 Rev 6. 
• Shin Nippon Steam Turbine Foundation Loading Data. 
• Hyundai IDEAL Steam Turbine Generator Outline Dwg 5065A0-23 Rev F. 
• Hyundai IDEAL Aftermarket Service Bulletin Dated 03-01-08. 

 
4.  Add the following documents from the January 8, 2014 Pre-Bid Meeting and Job 

Walk as part of the Specifications. See Enclosure 4. 
• BOP Contractor Pre-Bid Meeting Introduction 
• BOP RFP Pre-Bid Presentation 
• BOP Contractor Pre-Bid Meeting Outreach 
• IST Glenarm Repowering Project OTSG Erection 
• GE Power Island Equipment Review 
• GE LM 6000 Package Evolution. 
• Pre-Bid Meeting Sign Up Sheet 

 
5. Add the following City of Pasadena Department of Public Works Permit 

Requirement Documents as part of the Specifications. See Enclosure 5. 
• Construction Staging and Traffic Management Plan – Template. 
• Construction Staging & Traffic Management Plan – Truck Routes. 
• Contracts/Purchase Orders/Permits Insurance Requirements. 
• City of Pasadena Dept of Public Works Permit Location and Working 

Hours. 
• Moving Permit Application – For Wide Load & Heavy Equipment. 
• City of Pasadena Application For a Permit to Conduct an Activity within 

the Public Right-of-Way. 
• City of Pasadena Proposed Storage Container Guideline – Street 

Occupation. 
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RECEIPT OF ADDENDUM NO. 2 

 
 

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. 2 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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______________________________________________________________________________ 
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Revision Page 
 

 
Revision 
Number 

Description of Revision Developed 
By 

Approved 
By 

Approval 
Date 

01 General Revision -------- -------- Sept 11/96  
02 General Revision -------- -------- Sept 23/96 
03 Updated address to Conestoga Blvd -------- -------- Nov 13/00 
04 Revision of entire specification -------- -------- April 3/02 
05 Revision of oxygen levels 

Added Notes to Table 1 and Table 2 
-------- -------- Sept 17/02 

06 Added note (7) following cycle chemistry limits 
regarding pH values 

-------- -------- Nov 20/02 

07 Table 1.0, 2.0, Note (3) for Tables 1.0 and 2.0, 
Section 2.2 

AB JM Aug 8/03 

08 Format change update to new logo/font SV  March 5/07 
09 Removed specific conductivity JM CK July 22/11 
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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 (OTSG’s) producing superheated steam.  
Deviations from the limits and requirements must have specific written approval from 
Innovative Steam Technologies. 

 
 This specification addresses the following: 

- all-volatile treatment (AVT) for applications with and without copper alloys in the pre-
boiler and steam user systems 

- oxygenated treatment for applications with all ferrous (no copper) pre-boiler systems 
 

The technical criteria for formulating these guidelines includes: 
- Avoidance of scale formation in the OTSG. Solids (dissolved 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 as 
well as heat transfer and potentially act as corrosion sites. 

- Suspended solids could end up plugging the stabilization orifices, which would restrict the 
flow to individual circuits. 

- Prevention of corrosion and deposition in the OTSG. 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.  

- Generation of high purity steam 
 

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 proper training of operators and is the responsibility of the owner. 
 
 
1.2  Treatment Options 
 
In once-through boilers, there are only two available options for water treatment, all volatile 
treatment (AVT) and oxygenated treatment (OT).  Both treatments are feedwater treatments. 

 
If copper alloys are used, OT cannot be used because the presence of oxygen accelerates 
copper alloy corrosion.  If polishers are not to be used, or copper is present in the pre-boiler 
cycle, then AVT is the only option.  With polishers and all ferrous pre-boiler metallurgy, either 
AVT or OT can be used. 
 
Some of the chemicals referred to in this specification are hazardous to human health and/or 
environment and should be handled with care. 

 
All-Volatile Treatment (AVT) is used to minimize corrosion and erosion corrosion in 
the pre-boiler system by using deaerated high purity water with an elevated pH.  The 
pH elevation is achieved by the addition of ammonia.  The target range for pH 
depends upon the metallurgy of the pre-boiler system (all-ferrous or Fe-Cu mixed).  
The oxygen concentration in the feedwater is reduced using an oxygen scavenger, 
such as hydrazine or carbohydrazide.  The result of AVT treatment is a layer of 
magnetite (Fe3O4) on all steel surfaces which protects the metal from corrosion. 

 
Oxygenated Treatment (OT) uses oxygenated high purity water to minimize 
corrosion and erosion-corrosion in the pre-boiler system.  Oxygen, hydrogen peroxide, 
or air is injected into the feedwater to achieve an oxidizing environment.  The pH is 
adjusted using ammonia, but the target pH range is lower than in AVT.  IST has no 
operating experience to date with oxygenated treatment and as such IST has not 
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provided recommended feedwater limits for OT. 
 

1.3  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.  The extent of purification is system dependent (dependent on where steam 
is being used and how it is being contaminated). 
 
1.4  Demineralizer and Polisher 

   
The production of good 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 resin bottles can minimize system capital and operating costs.  This can eliminate 
the need for onsite acid and caustic facilities used for regeneration. 

 
1.5  Organic Compounds 

 
 Precautions must be taken to eliminate organics prior to the water reaching the boiler since 

they can break down to acid type compounds at boiler 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. 

 
Corrosion and flow-accelerated corrosion effects and removal of harmful decomposition 
products must be considered when selecting the type of feedwater treatment and the water 
treatment chemicals.  Use of organic feedwater treatment chemicals (amines and oxygen 
scavengers) needs to be thoroughly evaluated concerning their decomposition, monitoring, 
analytical interferences, and toxicity. 
 
Amines are not recommended for control of feedwater pH.  They thermally decompose in the 
boiler 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.   Hydrazine or carbohydrazide can be used for oxygen scavenging.  
Hydrazine is preferred since carbohydrazide decomposes forming acid species making it 
difficult to meet cation conductivity limits. 

 
1.6   Control Parameters 
 
The most important control parameter for the IST OTSG proper is feedwater cation 
conductivity.  Dissolved oxygen and pH are to be continuously monitored to control corrosion 
in the pre-boiler system. 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.  Specific conductivity is not recommended and is not addressed in this specification. 

 
ORP (oxidation reduction potential) is a method of grading a solution as oxidizing or 
reducing.  The ORP value is a direct reading of the activity of the oxidizing and reducing 
agents in the water as they correspond to oxidation-reduction reactions.    The oxidation-
reduction reaction is an electrochemical process in which metal atoms are oxidized to form 
positive ions (cations) while other chemical species (O2, H2O, H+ and other cations) are 
reduced.   This results in a flow of electrons from one site on the metal surface to another.  
For example, if the ORP is negative, a reducing environment exists that can reduce or 
eliminate a protective layer of magnetite. 
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Steam and feedwater conductivity measurements are both required to alert the operator of 
any components breaking down in the OTSG. 
 
1.7  Chemical Feed Points 

 
The chemical feed points for ammonia and the oxygen scavenger should be after the 
condensate polishers, since these compounds can be removed by the polisher.  However, if the 
polishers are operated in the ammonia form, the ammonia addition can be at the exit of the 
condensate pumps.  If there is a deaerator in the pre-boiler 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. 

 
1.8  Sample Points 

  
To monitor the OTSG, it is recommended that sample points be located on the feedwater 
piping at the OTSG inlet and on the steam piping at the exit of the OTSG, after attemperating 
sprays (if installed).  In cycles with reheat, hot reheat steam can be monitored instead. 

 
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 
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. 

 
2.0  CONTROL PARAMETERS AND LIMITS 
 

2.1  Cycle Chemistry Limits 
 

The rationale for determination of the cycle chemistry limits for these guidelines is based 
on the requirements for the OTSG.  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.  Oxygenated treatment (OT) is presently under investigation and limits have 
not been provided.  These tables also include recommended monitoring frequencies and 
action levels, which allow exceeding the normal limits for short durations.  
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Parameter Monitoring 
Frequency 

Target 
Value 

Action 
Level 1 

Action 
Level 2 

Action 
Level 3 

Action 
Level 4 

pH (see Note 
7) 

All ferrous C 9.3 to 
9.6 

<9.3 or >9.6 - - - 

All stainless C 8.0 to 
8.5 

<8.0 or >8.5 - - - 

Mixed Fe-Cu C 8.8 to 
9.1 

<8.8 or >9.1 - - - 

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) 

All ferrous T 0 to 
+100 

- - - - 

Mixed Fe-Cu T -350 to  
-300 

- - - - 

Hydrazine 
(ppb) 

All ferrous T 0 to 10 > 10 - - - 
Mixed Fe-Cu T < 20 > 20 - - - 

Dissolved 
Oxygen (ppb) 
(see Notes 5 
and 6) 

All ferrous C < 7 > 7 - - - 
All stainless  
(Water Temp ≤ 
50 C) 
(Water Temp ≤ 
100 C) 

 
C 
C 

 
< 800 
< 300 

 
> 800 
> 300 

 
- 
- 

 
- 
- 

 
- 
- 

Mixed Fe-Cu C < 5 > 5 - - - 
Sodium (ppb) 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 
detectab

le 

- - - - 

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

Table 1.0 - All volatile Treatment (AVT) without Reheat 
 
 

 
 
 

 
 
 
 
 
 

Parameter Monitoring 
Frequency 

Target 
Value 

Action 
Level 1 

Action 
Level 2 

Action 
Level 3 

Action 
Level 4 
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pH (see Note 
7) 

All ferrous C 9.3 to 9.6 <9.3 or > 
9.6 

- - - 

All stainless C 8.0 to 8.5 <8.0 or >8.5 - - - 
Mixed Fe-Cu C 8.8 to 9.1 <8.8 or >9.1 - - - 

Water Cation Conductivity 
(µS/cm) 

C < 0.15 0.15 to 0.25 0.25 to 0.45 >0.45 to 0.5 >0.5 

Steam Cation Conductivity 
(µS/cm) 

W < 0.15 0.15 to 0.25 0.25 to 0.45 >0.45 to 0.5 >0.5 

ORP (mV) 
All ferrous T 0 to +100 - - - - 
Mixed Fe-Cu T -350 to  

-300 
- - - - 

Hydrazine 
(ppb) 

All ferrous T 0 to 10 > 10 - - - 
Mixed Fe-Cu T < 20 > 20 - - - 

Dissolved 
Oxygen (ppb) 
(see Notes 5 
and 6) 

All ferrous C < 7 > 7 - - - 
All stainless 
(Water Temp ≤ 
50 C) 
(Water Temp ≤ 
100 C) 

 
C 
C 

 
< 800 
< 300 

 
> 800 
> 300 

 
- 
- 

 
- 
- 

 
- 
- 

Mixed Fe-Cu C < 5 > 5 
 

- - - 

Sodium (ppb) W < 3 3 to 6 6 to 12 > 12 to 15 >15 
Chloride (organic and 
inorganic) (ppb) 

T < 3 3 to 6 6 to 12 > 12 to 15 >15 

Sulfate (organic and 
inorganic) (ppb) 

T < 3 3 to 6 6 to 12 > 12 to 15 >15 

Silica (ppb) D < 10 10 to 20 20 to 40 > 40 to 50 >50 
Iron (ppb) W < 10 10 to 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 
(see Note 4) 

T Not 
detectabl

e 

-- - - - 

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

Table 2.0 - All-volatile Treatment (AVT) with Reheat 
 
Nomenclature: 
 
C = continuous    W = grab sample, once per week 
D = grab sample, once per day  T =  troubleshooting and commissioning 
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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 is 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) IST can review the allowable oxygen levels for feedwater temperatures less than 50°C.  
6) IST can review the allowable oxygen levels for systems with feedwater piping fabricated 

from stabilized stainless steel material (i.e. 347SS, 321SS etc.). 
7) The recommended pH value for all stainless metallurgy is based on achieving improved 

condensate polisher performance.  The pH values recommended for all ferrous metallurgy 
(i.e. 9.3 to 9.6) are also acceptable for all stainless metallurgy. The pH values 
recommended for all ferrous metallurgy (i.e. 9.3 to 9.6) should be used for a system with 
both ferrous and stainless metallurgy. 
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2.2  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. 

 
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. 

 
 

2.3  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.  
Corrective actions for each monitored parameter are listed below 
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Jumper Tube Installation Proposal 

 

 

Date: November 27, 2013 

Customer Reference: Glenarm Repowering – Jumper tube installation 

IST Reference: P12079-00 Jumper Tubes 

 
 

      
 To the BOP contractor bidding the construction of the Glenarm 

Repowering Project: 
 

 
The following estimate is based on working a 6 x 10-hr/dy workweek 
Monday through Saturday, with Sunday as a scheduled off-day. Two (2) 
travel days (one in & one out) have also been included for all three (3) 
IST personnel.  If additional weekend work or overtime is required, 
additional charges will be invoiced per the IST standard rate sheet, 
based on the approved signed time sheets from site. No stat-holiday 
period work time has been accounted for in this quotation. Any 
unforeseeable circumstances beyond our control causing delays will be 
charged based on the standard rate sheet, in accordance with the 
signed timesheets. 
 
No allowance has been given for time on site for hydrostatic testing 
after the jumper tube welding is completed, as the external pipe 
welding to each unit cannot commence until after the tube welding is 
completed. Therefore it is presumed that this testing will be performed 
at a later date. IST representation for the witness of the final Sect-1 
hydrostatic test that includes the boiler external piping is presumed to 
be performed at a later visit (which is not included in this pricing). Test 
plugs for steam and feedwater headers can be made available for 
shipment with the tools, and a pneumatic test can be performed on the 
site jumper welds prior to IST personnel’s departure from site. 
 

28



 

  
 
 

2 

Proposal Number: P12079 
Project Name: Glenarm 
Date: Nov 27, 2013 

IST field service scope included in this proposal: 
 
� Removal and reinstatement (if required) of any restraint assemblies, end-

seal floors, or other OTSG components necessary to provide access to the 
press-part working area.  

� Installation and welding of (41) jumper tube assemblies per OTSG Unit, 
totaling 123 x 1.25”-diameter welds, and 41 x ½”-diameter welds per 
boiler. All tube welding will be performed using an automatic ‘tig’ orbital 
welding process. 

� Installation of 41-each per boiler, packing-gland seal bushings at the 
lower SCR catalyst rear floor jumper-tube penetrations. 

� Engineering and administration time for the implementation of the above 
scope. 

� All IST personnel travel & labour time, air & ground transportation costs, 
and subsistence for two weeks. 

� Packing and shipment (return) of tools and equipment to implement the 
installation. 

� Consumables, excluding argon gas. 
� Preparation of job Quality Package including ASME Section I Data Report 

Forms, for submission and review by the local Authorized Inspector in the 
jurisdiction. 

 
IST personnel will come prepared with all the tools necessary to execute the 
internal jumper tube pressure-part work, but will require some logistical 
support from the customer and their contractor personnel during the 
execution. To clarify responsibilities required by the customer / contractor for 
support provisions, please note the following: 
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Proposal Number: P12079 
Project Name: Glenarm 
Date: Nov 27, 2013 

Customer’s Scope: 
 
In order to accomplish the necessary tasks it will be necessary for the 
customer to provide the following: 

 
1. Provision of electric power for IST portable transformers requiring 

480V, 30 Amp service to support operation of orbital welding units and 
electric tools. 

2. Electrician for initial hook up and disconnect. (3 hrs total est’d) 
3. Provision of compressed air for use of hand operated pneumatic milling 

tools.  
4. Provision of argon gas; estimated requirement is (1) x 12 bottle - 

manifold pack, plus four (4) individual loose bottles of 2300 psi argon 
per boiler. 

5. Availability of a propane tank (if req’d), in the event feedwater header 
lines require to be tag torched dry, if evidence of moisture is apparent. 

6. Site safety induction of IST personnel. 
7. Designated dry laydown area for IST tool crate in close proximity to the 

OTSG’s (preferably beneath the inlet plenum).  
8. Disposal container for miscellaneous refuse (if req’d). 
9. Provision of air quality testing for confined space prior to access into 

unit. 
10. Provision of safety door watch personnel throughout the work period.  
11. Provision of (2) x supplemental workers (boilermaker or similar trades 

designation) for support setting-up equipment and providing 
mechanical/trades support throughout the job as the need dictates.  

12. Access to lunchroom and toilette facilities for on-site personnel. 
13. Provision of off-loading capabilities for equipment arriving at site. 
14. Provision of scaffolding/platforms as required for access to all internal 

working area levels where orbital welding is to be completed. 
15. Provision of external scaffolding access at feedwater inlet box if 

platform access is not in place. This is required to access the HP 
feedwater inlet header and flex tubes. 

16. All rear internal joint kits in the proximity of the jumper tube 
installation must be in place prior to the welding technicians arrival on 
site. 

17. Provision of on-site permits and safe lock-out of any relevant 
equipment. 
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4 

Proposal Number: P12079 
Project Name: Glenarm 
Date: Nov 27, 2013 

For hydrostatic testing activities at a later point in time, and not included in 
this price,  following the completion of jumper-tube welding and boiler 
external piping, the customer / contractor will be responsible for the 
following: 

a) Supply of ample demineralized water and pressurizing equipment to 
perform a hydrostatic test of the steam generator(s) once installation 
is complete. 

b) Any temporary boiler internal propane heating (if req’d-seasonal), to 
raise feedwater and tubing temperature to the acceptable code level 
of 21�C. 

c) Coordination with and contracting of local AI in the jurisdiction. 
 
 

Estimated cost for the above work is $75,000 CAD 
        

   
Best Regards, 
 
Richard Welk, 
Field Service Technical Advisor 
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  ISO 9001 CERTIFIED 
Form 3.2.1-D Rev. 0 

TECHNICAL PROPOSAL INFORMATION 
 

Customer: GE AERO  Date: 08/20/13 
 

Proposal No: 131-03751  Spec No: SECTION 261200  Item No: 2217321/D 
 

RATING 
Type Transformer Class H Winding X Winding Y Winding 
Phase 3  34.5 Wye kV 13.8 Delta kV 13.8 Delta kV 
Hertz 60 KNAN 57,000 KVA 45,000 KVA 12,000 KVA 
Temp Rise 65 °C KNAF 76,000 KVA 60,000 KVA 16,000 KVA 
Insul Liquid FR-3 KNAF 95,000 KVA 75,000 KVA 20,000 KVA 
  - - KVA - KVA - KVA 
 

ADDITIONAL TAP VOLTAGES 
H Winding  (Kv) - DETC 
X Winding  (Kv) - - 
Y Winding (Kv) -  

CONNECTIONS FOR OPERATION 
Transformers in Bank To Transformer From Phase Connected To Transformer To Phase Connected 

- - - - - - - 
 

 
PERFORMANCE BASED 

ON A LOADING OF 
H Winding 34.5 kV 57.0 MVA 
X Winding 13.8 kV 45.0 MVA 
Y Winding 13.8 kV 12.0 MVA 

- - - - - 
- - - - - 

 
DIELECTRIC TESTS 

 
Applied Voltage H Winding 50 kV 
(To other wind- X Winding 34 kV 
ing and ground) Y Winding 34 kV 

Induced 7200 cycles 69 kV 
Voltage - - kV 

INSULATION LEVELS 
 Basic Lightning Impulse (kV) ITEMS 
 Winding  Bushing  
H Line 200 200 
H neutral 150 150 
X line 110 110 
Y line 110 110 

- - - 
 

PERFORMANCE DATA, Based on 85 °C Reference Temperature, 57 MVA     Altitude:  1000  Mts. 
Losses and Exciting Current Regulation Approximate 

Excitation % Ex No Load Kw (20°C) Total Loss   Kw Power Factor % Regulation 
100% 0.355 36 253 0.80 8.387 
110% 0.512 47 * 264 * 1.0 1.181 

- -   * Not Guaranteed  - - 
 

AUXILIARY (COOLING) LOSSES 
Transformer KVA Class KWatts  Loss 

57,000 - KNAN 0.0 
76,000 - KNAF 2.5 
95,000 - KNAF 5.0 

- - - - 
- - - - 

Average Sound Level 76/78/79 dB   ONAN/ONAF/ONAF 
 

PERCENT IMPEDANCE VOLTS 
 Between At % IZ Between At 

% IZ Windings kVA Zero Windings kVA 
12.66 H-X 57,000 - - - 
47.5* H-Y 57,000 - - - 
35.1* X-Y 57,000 - - - 

* APPROXIMATE ONLY,  NOT GUARANTEED 

EFFICIENCIES   ( p.f = 1 ) AT 57 MVA     
Load Full Load 3/4 Load 1/2 Load  1/4 Load 
% 99.558 99.632 99.684 99.653 

 
 
 
 
 

MECHANICAL DATA 
Not for Construction Purposes 

Outline Dwg No: 221732D1  
 

Dimensions (Approximate)                            Ft.  (Mts.) 
Height (A) 17.5 (5.32)  
Width (B) 31.7 (9.65)  
Depth (C) 16.5 (5.02)  
Height over Cover (D) 14.0 (4.27)  
Untanking (Plus slings) (E) 25.0 (7.61)  
Shipping Dimensions:Ft W x D x H 21.6 x 12.0 x 14.1  
Masses (Approximate)                              pounds   (Kg) 
Core and Coils  143,360 (65,030)  
Tank and Fittings  63,210 (28,680)  
Liquid 11,580 Gal  89,180 (40,450)  
Total Mass  295,750 (134,160)  
Shipping without OIL  189,840 (86,110)  
Shipping with OIL     -  
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HYUNDAI IDEAL 
MANSFIELD OPERATION 
330 East First Street 
Mansfield,  Ohio 44902 
Phone:  (419) 520-3245 

 
ELECTRIC CO. Fax:      (419) 522-8427 

www.idealelectricco.com 

 
AFTERMARKET SERVICE BULLETIN 

 
 

 
GENERAL INSTRUCTIONS FOR ROTOR REMOVAL ( SKID PAN METHOD) 

 
 
 
Motor or Generator Rotor removal  

1. Prepare Site for set up for any associated rigging, timbers, crane and/or gantry as 
necessary to complete this job.   

2. Disconnect and/or lockout all electrical service to the motor. Ensure DE and ODE oil is 
drained out of the bearing housing. Uncouple the DE from any other unit. 

3. Remove the entire exciter assembly from the shaft. 

4. Remove the DE and ODE upper and lower bearing bracket covers, if applicable ensure to 
remove all vibration probe and connections that are mounted on the inner bearing 
brackets. 

5. Remove the DE and ODE upper half bearing brackets. Ensure to remember that the ODE 
bearing bracket may be insulated from the bearing housing.  

6. Remove DE and ODE fan baffles. 

7. Remove the DE and ODE upper bearing housing along with the upper bearing half. 
Inspect the bearing half’s for any damage.  

8. Remove DE and ODE Bearing temperature probes from the bearing housing.  

9.  Lift and support the ODE rotor until the lower bearing can be removed from the lower 
bearing housing. During this process ensure not to lift no more the .010 – .020 inch to 
allow the bearing to roll. After the lower bearing have has been removed, place G10 
blocks spaced apart at 135 degree and 225 degree between the rotor bars and the stator 
winding iron core (G10 blocks are to be place on the iron core and not the windings) to 
support the weight of the ODE rotor.  

10. Lift and support the DE rotor until the lower bearing can be removed from the lower 
bearing housing. During this process ensure not to lift no more the .010 – .020 inch to 
allow the bearing to roll. After the lower bearing have has been removed, place G10 
blocks spaced apart at 135 degree and 225 degree between the rotor bars and the stator 
winding iron core (G10 blocks are to be place on the iron core and not the windings) to 
support the weight of the DE rotor. 

11.  Remove ODE and DE lower half bearing bracket. 
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HYUNDAI IDEAL 
MANSFIELD OPERATION 
330 East First Street 
Mansfield,  Ohio 44902 
Phone:  (419) 520-3245 

 
ELECTRIC CO. Fax:      (419) 522-8427 

www.idealelectricco.com 

 
12. Build the necessary cribbing timber up to the bottom of the ODE stator winding iron 

core. Ensure to place cribbing timber in the ODE stator inboard for skidpan support. 

13. Prepare inside surface of skidpan by brushing melted paraffin over entire area.  

14. Hoist the ODE rotor up not to exceed the top of the rotor to mesh the top of the stator 
winding iron core. Remove the G10 block from the ODE, place the skidpan on to the 
cribbing and slide the skidpan in between the rotor bars and the stator winding iron core 
until. Let the rotor down to set on the skidpan and repeat the same process for the G10 
blocks on the DE. 

15. Secure pan with cables and clevises to prevent axial movement 

16. Attach a ratchet hoist between the exciter end of the rotor and a substantial anchor point; 
begin removing rotor out of stator. 

17. If lifting means is available, utilize to relieve weight as rotor is removed out of stator.  

18. Reassembly is basically the reverse of the above procedure. 

 

 Job Notes: 

1. Do not substitute other lubricants in place of paraffin. 

2. Keep rotor level when removing or reassembling to prevent fan damage. 

3. Do not allow skidpan to move in stator. 

4. After removing bearings protect journals. 

5. Do not lift or pull on journals or other fit surfaces. 

6. Before disassembling, for ease of reassembly, establish a reference for shaft extension to 
determine the approximate axial position of the rotor during assembly. 

 

03-01-08 
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