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                                                                                                Ref No. : MEPL/JTPL/22-23/2311            
23/06/2021    1/2 
                                                                                                                                   Date: 23/11/2022 Page: 1 of 1  

     
   
Subject  :  Proposal for Aluminium Modular ERS System suitable for 400KV Power Lines 
Reference :  (1) Telephonic Communication with Mr. Siddharth (+91-93211 90214) 
  
 Dear Sir,  
 

Reference to the above, we humbly thank you for giving our company an opportunity to 
submit budgetary quotation for your requirement. Kindly refer below -  

 
                                                                                                        OFFER                              

 

Sr. Items Qty Total Amount 
(Rs.) 

1 

Aluminium Modular ERS System Set:    
                                                                                                                                                                                                                                                                                                                                                                                              

  Fit for 400KV Line bypass & Restoration 
 

  Total 2nos. of ERS Poles material per Set 
 

  2nos. of 400KV Quad bundle Tension ERS Towers possible from Set material 

1 Set 

3,75,00,000.00 
2 Standard ERS Tower Erection Tools Set 

(1Set is offered to erect 1-ERS Poles at a time) 1 Set 

3 ERS Design Software with 1-yrs Free up gradation & support 1 Nos. 

4 20ft Storage Containers for ERS material  2 Nos. 

5 5days Field Installation & ERS software Trainings at your site 1 Nos. 

  Total F.O.R Amount =   3,75,00,000.00 
 18% GST Amount = 67,50,000.00 
 Final Amount = 4,42,50,000.00 

 
 
 
 
 
 

TO, 
JAIGAD POWER TRANSCO LTD | 
OFF CHIPLUN-GUHAGAR ROAD | 
AT-MIRJOLI | POST- CHIPLUN- 415605 |  
MAHARASHTRA | INDIA |  
 
Kind Attention: Mr. Vaibhav Sansare  
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Date: - 15th October 2024 

 

 

 

 

 

Greetings from Advait Infratech Ltd. 

 

We have joined hands with CSIR-SERC to offer cost effective ERS for 

transmission lines for Indian Electricity Utilities. Ours is the first 

indigenously developed ERS meeting the international standard of 

IEEE 1070 and is capable to hold single circuit transmission lines as per 

loadings based on IS 802-2015. 

 

This system can be used to create a parallel transmission line network 

by By-passing the existing transmission line under construction, 

repair, maintenance, replacement or expansion. Our system includes 

modules made up of Aluminium Alloy material making them light in 

weight and hence forth easy for site erection. The guy wire supporting 

the system also comes with a variety of anchoring solutions that can 

be used across a variety of soil  
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GENERAL SPECIFICATIONS 
 

Sr. No. Components Remarks 

A ERS Tower Structures   

1 Aluminium Modules All the modules will be fabricated from 

Aluminium Alloy Material of grade AL-

6061-T6 and tested according to IEEE 

1070 standard. We have 3 sizes 2.1m, 

4.3m and 6.4m 

2 Gimble Joint & Base Plate 

Arrangement 

Made up of suitable material capable 

to transmit the structural loads to 

ground safely and efficiently. 

3 Nuts and Bolts Suitable for connection between 

different modules and tested 

according to IEEE 1070 standard. 

4 Structural Accessories Including Guy Connection Plate, 

Insulator Connection Plate, Earth wire 

Hardware Connection Plate and all 

the items required to completely 

assemble the structure. 

B Insulators   

1 Composite Line Insulators These would be used as tension 

insulators and as bracings with post 

insulators. These  would be as per IEC 

61109 or equivalent (of minimum 

mechanical strength of 120kN) 

2 Line Post Insulators Composite Line Post Insulators would 

be as per IEC 61952 or equivalent (of 

compressive strength of minimum 

90kN)  

3 Strain Insulator for guys Strain Insulators would be as per IEC 

61109 or equivalent (of minimum 

strength of 150kN). These would be 

required where guy wire would create 

a hindrance in electrical clearance 

with the conductor. 

Sr. No. Components Remarks 

C Hardware   
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1 Suspension Assembly 

Hardware for Conductors 

Including all the components to attach 

conductor with the Insulator 

2 Earth wire Suspension 

Assembly 

Including all the components to attach 

Earth wire with the Structure 

3 Tension Assembly 

Hardware for Conductors 

Including all the components to attach 

conductor with the Insulator 

4 Earth wire Tension 

Assembly 

Including all the components to attach 

Earth wire with the Structure 

5 Miscellaneous Accessories Including Chain links, turn-buckle to 

adjust and form complete insulated 

cross arm assembly as per requirement. 

D Guy Wire & It's Hardware   

1 Guy Cable Steel Cable of minimum UTS of 150kN 

with standard length of 70m. 

2 Preformed Armoured Grip 

OR Bulldog grip 

Suitable size in order to form the guy 

wire loop. 

3 Wire Rope Thimble Ordinary Galvanized thimbles as per IS 

2315 or equivalent with size suitable for 

guy wire diameter. 

4 Guy Wire Hardware 

Assembly  

Other components in order to 

assemble guy wire 

E Anchor & It's Hardware   

1 Bat Anchors and assembly 

or Equivalent 

Generally, for Normal Soil. These are 

equivalent to Manta Ray type of 

Anchors 

2 Large Plate Anchors & 

Assembly  

Generally, for Loose or Soft Soil 

3 Cross Plate Anchors and 

Assembly 

Generally, for Normal Soil 

4 Helix Anchors & Assembly Generally, for Loose or Marshy Soil 

5 Rock Anchors & Assembly Generally, for Rocky Areas 

Sr. No. 

Components Remarks 
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F Equipment & Tools 1 Set of tools required to erect the 

complete structure & install the 

anchors. These would also include the 

tools that would be required to remove 

the anchors. Our list is excluding any 

crane or heavy hydraulic machines. 

G Software of PLS-Pole The software of PLS-Pole (Mast Module) 

by Powerline Systems is provided with 

the package 

 

Note: - Above are a general specification which are given only for reference. Actual 

specifications and quantity of each component would vary as per client’s requirement. 
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PERRY JOHNSON

REGISTRARS, INC.

Lindsey Manufacturing Co. dba Lindsey Systems
760 North Georgia Avenue, Azusa, CA 91702 United States 

(This single site has more than one location. See appendix for details.) 

ISO 9001:2015 

Design and Manufacture of Transmission and Distribution Products, Monitoring Devices and 

Systems Primarily for the Electric Utility Industry

Perry Johnson Registrars, Inc. (PJR)

755 West Big Beaver Road, Suite 1340

Troy, Michigan 48084

(248) 358-3388 

Terry Boboige, President

Effective Date: August 14, 2024

Expiration Date: August 13, 2027 

Certificate No.: C2024-03331 

Page 1 of 1 
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Proposal for Lindsey  
Emergency Restoration System 

600H Structures 

Prepared for: 
JAIGAD POWER TRANSCO LIMITED

INDIA

October 08, 2024

Lindsey Systems 
760 N. Georgia Ave. P.O. Box 877 Azusa, CA 91702 U.S.A Phone: 

(626) 969-3471     Fax: (626) 969-3177
e-mail:  mail@Lindsey-usa.comwww.Lindsey-usa.com
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PROPOSAL 
Lindsey Systems is pleased to provide a proposal for our 600H-series Emergency Restoration System (ERS) 

structures.   

2 ABOUT LINDSEY ERS STRUCTURES 

Since 1982 Lindsey ERS structures have been the leading choice of utilities, contractors, and EPC firms 

around the world both to provide for rapid restoration of unscheduled transmission tower outages, and for 

use during scheduled construction and maintenance projects.  In fact, Lindsey developed the original 1070-

Series ERS in conjunction with five utilities.  Lindsey’s motto, “Touching High Voltage Every Day,” is also a 

reflection of this.  

In addition to ERS structures, Lindsey produces HV and EHV hardware, transmission line monitoring systems, 

transmission line security systems, and high accuracy medium-voltage current and voltage sensors for both 

overhead and underground applications. Lindsey products do touch high voltage every day. And they have 

done so for over 70 years. 

It is this deep experience with utilities that Lindsey has brought to the Series-600H ERS structures. Key 

features resulting from direct utility field personnel input, include: 

• Lightweight, open lattice design.

o The open lattice design of the Series-600H provides a comfortable

climbing environment for linemen. This eliminates the need to

carry portable footrests needed with designs present linemen

with narrow edged, curved footholds.

o Open lattice design ensures even the heaviest system components

weight less than 100 kg, ensuring easy manual portability in even

the most inhospitable environments.

o Compatibility with all commercially available fall arrest systems.

Open lattice construction allows line crews to use the fall arrest

system they have trained with and are familiar with. No

proprietary fall arrest system is required.

• Wide cross sections.

o Wide cross sections mean superior buckling resistance. The

Lindsey Series-600H offers more than twice the strength‐to‐

weight ratio of towers with narrower cross sections. Superior

buckling strength provides better performance of tall structures under high loads.

o The wide cross section of the Series-600H provides the ability of up to 4 linemen to work at

the same level. This is a critical safety and work practice issue when dealing with

complicated installations.

• All welded aluminum construction.

o Aluminum has been the standard for ERS. Aluminum ensures light weight; a critical feature

to ensure ease of handling and fast installation when deploying in the field. Aluminum is also

corrosion resistant. ERS structures are designed for both long term storage, deployment in

sometimes brutal and primitive environments, and are intended to be un-installed and

stored for reuse.  Aluminum ensures that the nicks and dings which will invariable occur

from such use will not result in corrosion as would occur with steel structures.

09/12/2023
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Lindsey ERS structures are intended for temporary use. However, their robust design is the reason many 

utilities have left them in continuous service; some structures have been in continuous service for over 

twenty years.  

3 SUMMARY OF PROPOSAL 

Page 4 of 28 

09/12/2023

In accordance with your request, Lindsey Systems is pleased to submit the following budgetary 
quotation for one (1) complete set of 400kV Emergency Restoration Structures (ERS), and three set of 
hardware assembly for 600H Lindsey ERS. With these materials you should be able to build the 
following structures:

 Two (2)  400kV Single Circuit 0°- 20° Suspension Towers with-OHGW.

See drawing ER-ASY-13642-HVT-400 Conductor Height =22m. (2 conductors / phase)

Total height of Tower = 40m.

OR

Two (2) 400kV Single Circuit 0°- 60° Tension Towers with-OHGW.

See drawing ER-ASY-13652-DET-400 Conductor Height = 22m. (2 conductors / phase)

Total height of Tower = 40m
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4 STRUCTURE TYPES 

Material supplied with Lindsey ERS sets can be configured to build a wide variety of structure types. 

Following is a brief description of the most common versions of these structures. 

4.1 HORIZONTAL-VEE

Horizontal Vee structures are among the most commonly built 

ERS structure. They can be built to hold one, two or three phases 

and are commonly used to bypass a single circuit, or a double 

circuit, one structure on either side. They use a “vee” shaped 

combination of a post insulator and a suspension insulator to 

support the conductor. They are used for pure suspension to 

moderate angle running-angle applications. 

4.2 RUNNING ANGLE 
Running angles are very much like horizontal-vee structures 

except the line angle is more pronounced, eliminating the need 

for the post insulator. 

09/12/2023
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4.3 DELTA 
This is essentially the same as a horizontal vee except one phase 

is on the opposite side of the other two. One advantage if this 

structure is its shorter overall height and smaller right-of-way 

requirement. This structure is mainly used for suspension only 

applications.  

4.4 DEAD END (TENSION) TOWERS 
On the left, three shorter single-phase structures are used to provide dead-end terminations to phase 

conductors. Both three-phase and single-phase dead-ends can be built. Single-phase structures are shorter 

and easier to guy. The use of single-phase dead-ends also provides much greater flexibly in placement and 

less complex conductor routings than three-phase dead-ends. 

A three-phase full tension tower is shown on the right. Note the four-bundle conductor load on one side, 

transitioning to a two-bundle on the other side. This is a useful practice during bypasses as a way of reducing 

conductor load. 

09/12/2023
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4.5 CHAINETTE STRUCTURES 
Two ERS columns can be 

used using suspension 

insulators only to construct 

two-phase (i.e. HVDC) or 

three-phase chainette 

structures. Chainettes are 

used for suspension 

applications particularly 

where the transmission line 

is built with horizontal phase 

construction (side-by-side 

phases).  

Other advantages of 

chainette structures include: 

• The ERS columns themselves can provide the leverage to lift the phase conductors into place.

• Very strong compared to horizontal vee structures and therefore are ideal for long spans or heavy

conductor loads.

4.6 FOUR-COLUMN STRUCTURES 
Four ERS columns can be used with suspension insulators to construct three-phase suspension structures 

especially for lines using horizontal phase construction (side-by-side phases). This is an exceptionally strong 

configuration, is ideal for very tall applications, and can support very heavy conductor loads and long spans. 

They may be applied at fairly large line angles. This type of structure also allows the ERS columns themselves 

to provide the leverage to lift the phase conductors into place.  

09/12/2023
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4.7 HERRINGBONE STRUCTURES 
Two ERS columns can be used using suspension 

insulators only to construct one-, two- or three-

phase V-string structures.  The concept is similar 

to the Chainette structure but ideal for lines with 

vertical phase construction. Advantages are the 

same as for Chainettes: 

• The ERS columns themselves can provide

the leverage to lift the phase conductors

into place.

• Very strong compared to horizontal vee

structures and therefore are ideal for long

spans or heavy conductor loads.

• Can be applied at greater line angles than

horizontal vee structures.

09/12/2023
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5 MATERIAL DESCRIPTION 

ERS systems are typically packaged and sold in “sets.” There is no industry standard or definition as to the 

meaning of a set. A set typically includes all the parts necessary to build a specified number of ERS structures 

at one or more voltages, and of one or more types of structure configurations. Typical parts included in a set 

may include: 

• ERS structure foundations and support gimbals

• ERS structure column sections

• Guy plates

• Insulators

• Conductor hardware

• Anchors, guy wires, and associated hardware

IN addition, the following Installation tool kits may be included the Proposal. These may include: 

• Gin poles and/or erection jibs for hand erection of the structures

• Working platforms

• Anchor installation tools

• Miscellaneous hand tools

Lindsey’s ProSpot ERS structure analysis software and field training are also usually quoted as a separate line 

items. 

5.1 SERIES-600H ERS STRUCTURE COMPONENTS 
Following is a description of all the items that may be included with the Series-600H ERS. Consult the BOQ 

Section of this proposal for a list of all items included in this Proposal. 

 Item/Description P/N Image 

FOUNDATION 
The Foundation is made from 1.2m by 1.2m aluminum plate and is 
designed to be placed directly on the ground to provide bearing 
support. The design of the Lindsey Foundation allows for several 
rigging attachment points used for erection of the columns or for 
raising the conductors. 

7254 

GIMBAL TOWER 
The Gimbal or articulating joint acts as a universal joint eliminating torsion 
loading of the final structure and allowing the assembled column to be 
rotated from the horizontal plane to the vertical position from any position. 

7224 

09/12/2023
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ERS TOWER SECTIONS 600L 
All column sections are fabricated from lightweight, high strength structural 
aluminum alloy. The all-welded construction insures easy handling and 
eliminates the loss of small bolted pieces. 

7262 (2.9m) 

7263 (1.45m) 

OHGW BRACKET ERS TOWER 
This bracket mounts to the top of the completed tower to support 
overhead ground wires. 

7264 

4WAY 45DEG GUY PLATE 600ERS 
High Strength Guy Plates are made from structural aluminum plate 
and directly transfer the insulator loads across the structure and 
into guy wire loads. Each attachment hole is designed to hold a 
134kN load. The Guy Plates are attached to the four (4) holes 
between or on the top of each column section using high strength 
M24x3x210 galvanized bolts.  The edges of this guy plate is bent at 
a 45 degree angle for better alignment with ground connected 
guys. 

7268 

0 0 GUY PLATE 600 ERS 
This is the same as the 4WAY 45 DEG GUY PLATE except the plate 
is flat. This is commonly used for multiple column structures such 
as herringbone and chainette designs were structural guy wires are 
used to connect the columns. This can also be used on top of 45 
degree guy plates to provide additional guy attachment points at 
the same level. 

7269 

POST INSULATOR SUPPORT 
This attaches to the top or bottom of any tower section and 
provides an attachment point for post insulators, most commonly 
used on horizontal vee structures. The design of the post insulator 
support provides a universal pivot point for the post insulator, 
eliminating bending moments on the post insulator and thus 
increasing the insulator’s buckling strength. 

7267 

M24X3X210 BOLT HH MTRC 8.8 GALV 
Lindsey Series-600H ERS use only one size bolt, provided in two 
lengths. This is the longer bolt (210mm) as is used for all 
connections except from the foundation to the gimbal or a guy 
plate mounted to the very top of a structure. 

7250/210 

09/12/2023
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M24X3X80 BOLT HH MTRC TAP 8.8 GALV 
Lindsey Series-600H ERS use only one size bolt, provided in two 
lengths. This is the shorter bolt (80mm) as is used for to connect 
the foundation to the gimbal or a guy plate mounted to the very 
top of a structure.  

7249 

M24X3 NUT HEX MTRC GALV 
This nut is used with all bolts. 7249-1 

M24 WASHER LOCK MTRC GALV 
This lock washer is used with all bolts. 7249-2 

60KIP ANCHOR SHACKLE GALV 
The anchor shackles are used in various locations associated with 
anchoring and line hardware connections. 

3262BNC 

60KIP CHAIN LINK GALV 080-63505 
The chain links are used in various locations associated with 
anchoring and line hardware connections. 

3405 

35KIP 7/8X12 TURNBUCKLE EYE EYE 
Turnbuckles are used to permanently remove slack from anchor 
wires. 

3790EE 

09/12/2023
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END CAP ADAPTER GALV 
This connects to the end of a post insulator and provides 
connection points for conductor hardware (conductor clamps, yoke 
plates, etc.) 

R-10850

EXTENSION STRAP SET INSULATOR 
These hold the suspension insulator in a horizontal-vee assembly 
and provide a restoring moment for the assembly under 
longitudinal loads. 

7273/600 

25KIP CLAMP SUSPENSION W SY 
This is a wye clevis socket eye conductor clamp. Designed for ACSR 
conductors ranging from 19 – 30mm (0.75 – 1.19 inches) in 
diameter. The clamps bodies and keepers are manufactured from 
light weight, high strength A 356-T6 aluminum alloy. U-bolts, nuts, 
lock washers and clevis pins are hot dip galvanized steel. 

1336SY 

30KIP CLAMP QUAD STRAIN W SE YCE 
Lindsey's 17008SY Series Quadrant Strain Clamps is recommended 
for ACSR or all aluminum conductor from 12.7 – 30 mm (0.50 – 
1.20 inches). The clamp bodies and keepers are manufactured from 
lightweight, high strength A356-T6 aluminum alloy. U-Bolts, nuts, 
lock washers and clevis pins are hot dip galvanized steel. 
Humpback cotter keys are stainless steel. 

1708SY 

18KIP CLAMP SUSPENSION 
This is a ductile iron suspension clamp for use with steel overhead 
ground/static wires. 

1329 

15KIP QUAD CLAMP W SE YCB GALV 
This is a ductile iron strain clamp for use with steel overhead 
ground/static wires. 

1701SY 

09/12/2023
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INSULATOR SUSPENSION 
Suitably rated, light weight, non-ceramic suspension insulators are 
supplied with Lindsey ERS structures. These insulators conform to 
all applicable electrical and mechanical tests as required by both 
ANSI and IEC standards. 

7003-104CH 

INSULATOR POST 
Suitably rated, light weight, non-ceramic post insulators are 
supplied with Lindsey ERS structures. These insulators conform to 
all applicable electrical and mechanical tests as required by both 
ANSI and IEC standards. 

7003-212CH 

KIT OF BOLTS FOR POST INSULATORS 
Appropriate bolt kits are supplied for connecting and mounting 
suspension and post insulators. 

7003-196 

TBAR FOUNDATION STAKE GALVANIZED 
These are stakes used to hold the ERS foundation plate from 
slipping during assembly. 

R-14304

30KIP GUY STRAIN INSULATOR 103IN 
Guy strain insulators are connected in series with guy wires to 
ensure that the electrically grounded guy wires do not interfere 
electrically with the phase conductors as they make connection to 
the ERS tower guy plates. 

7900/103 

20FT ERS STORAGE CONTAINER 
One or more of these 20’ ocean going containers will be supplied to 
hold all of the material supplied with the ERS kit. 

R-16431

09/12/2023
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5.2 SERIES-600H GUYING HARDWARE 
Following is a description of all guying hardware items that <<may be or are ??>> included with the Series-

600H ERS: 

9/16DIAXxx EHS GUYWIRE STL GA 
Only flexible multi-strand guy wire is provided with Lindsey ERS 
structures for easy handling in the field. Guy wire may be supplied 
in reels or pre-cut lengths. 

7045 

5/8 THIMBLE WIRE ROPE 
These thimbles protect guy wires (wire ropes) from damage as they 
pass through anchor connectors. 

7950 

TE-1T TRIPLE THIMBLE EYE 
This eye attaches to the end of anchor extension rods and provides 
the ability to support three anchor wire fitted with thimbles. 

R-16624-3

BIG GRIP DEADEND 
These are preformed grips to designee to attached to the stranded 
guy wire provided with Lindsey ERS structures. 

R-13467

20KIP MANTA RAY STYLE ANCHOR 
These hydraulically installed self-locking type anchors can be 
installed in 15-20 minutes. The advantage of these type anchors, 
besides their speed of installation in normal soils, is that they are 
proof tested during installation. Anchor installation kits are 
commonly supplied with these types of anchors as part of the 
optional ERS Tool Kit. 

R-16624 or R-
16624-1

CROSS PLATE ANCHOR ASSEMBLEY 
Cross plate anchors are a very common and universal anchoring 
method, requiring minimal installation equipment. 

R-13193

09/12/2023
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TRIPLE HELIX ANCHOR 
For normal or low-density soil conditions, i.e. swamp or peat, high 
strength triple helix screw anchors can be provided. 

R-14384

ROCK ANCHOR ASSEMBLY 
For use in anchoring guy wires into rock. R-16978

ANCHOR EXTENSION RODS SAR10A 1INX7FT ROD 1-8UNC ENDS 
These are 2.1m (7 foot) extension rods supplied to provide 
connection between anchors and the attachment point for the 
connected ground wire. They may be connected end to end  as 
required. 

R-16624-2

ANCHOR EXTENSION RODS 1X3 1/2FT ROD SAR 10C 
These are 1 m (3.5 foot) extension rods supplied to provide 
connection between anchors and the attachment point for the 
connected ground wire. They may be connected end to end  as 
required. 

R-16624-4

ANCHOR EXTENSION ROD COUPLING NUTS 1-8 
These coupling nuts are used to connect anchor extension rods as 
required. 

R-16624-5

09/12/2023
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5.3 SERIES-600H ERS TYPICAL TOOL SET COMPONENTS 
Following is a description of all the items that <<may be or are ??>> included the Series-600H ERS tool sets: 

GIN POLE 600 SERIES 
The Gin Pole is designed to support manual installation of ERS. 
Made from aluminum alloy, the gin pole is supported on one 
corner of a column section and allows for the lifting of column 
sections to the top of the structure. All necessary snatch blocks and 
rigging ropes are included. The gin pole davit arm keeps loads clear 
of the structure while being raised by manpower, or a capstan with 
hydraulic power unit. 

7271 

T516 GRIPHOIST W 150FT CABLE 
Griphoists are portable manual hoists with traversing wire rope. 
These lever operated wire rope hoists are the ideal solution for 
tightening temporary guys for ERS structures. These hoists are 
portable, strong and can be used in any orientation. The design of 
these hoists allow for a virtual unlimited lift or pull, the limit of 
which is determined only by the length of wire rope inserted into it 
and they have built in overload protection. 

R-16513

CAPSTAN AND FOOTPEDAL 
The 1-ton hydraulic capstan winch with foot pedals is used to lift 
column sections, insulators, etc., in conjunction with use of the gin 
pole and all  manual installation methods. The capstan is capable 
of being powered by the same hydraulic power unit which is used 
to install manta-ray style anchors. 

7004H 

5/8X600FT SPL 3 STRD POLYESTER ROPE 
This rope is used with the capstan and gin pole to lift material 
(column sections, insulators) up the ERS column as it is being 
constructed using manual methods. 

R-15738

HANDLING BLOCK 
The handling block, or snatch-block, is used with the capstan and 
gin pole to help guide the lifting rope as it routes from the 
foundation to the top of the structure.  

R-16884

15IN RATCHET 1/2 DRIVE 
This ratcheting socket drive is used to tighten bolts used with the 
ERS structure. 

T-1006

09/12/2023

847



1/2" SQ. Dr 75mm Deep Socket, 36mm 
This socket is used with the above wrench to tighten bolts used 
with the ERS structure. 

T-1007

36MM COMBINATION WRENCH 
Used for tightening T-1008

24MM COMBINATION WRENCH 
Used for tightening 

T-1009

30MM COMBINATION WRENCH 
Used for tightening 

T-1017

12IN CRESCENT WRENCH 
Used for tightening 

T-1005

SLEDGE HAMMER 10LB 
Used to drive foundation stakes into the ground. R-15037

3TON CHAIN HOIST 
Used when adjusting the guys or when side guying a column during 
erection. Eliminates the need for block and tackle that do not have 
a positive stop. 

R-15107

09/12/2023
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ANCHOR PULLING EYE ALUMINUM 
This is used to connect the construction yoke to an anchor rod. The 
offset eye allows for connection to the three-ton chain hoist for 
tightening and connection of the guy grip. The pulling eye can be 
disassembled after use.  

R-17103-10

AUTOMATIC WIRE GRIP 
Use the automatic wire grip to hold the guy wire and is used with 
the chain hoist to properly tension the guy wire before 
permanently attaching with preformed grips and guy thimbles. 

R-14301

10FT NYLON SLING 
Slings are used for a variety of lifting tasks. This sling has a 85kN 
maximum capacity. 

R-14303

6FT GREEN SLING ENDLESS ROUND 
Slings are used for a variety of lifting tasks. This sling has a 47kN 
maximum capacity. 

R-17105

CONDUCTOR LIFTING HOOK 
This is used to assist lifting conductors out of single or bundled 
stringing travelers. 

R-14305

ERS CONSTRUCTION YOKE PLATE 
The construction yoke plate is used to provide spacing between 
temporary guys and permanent guys during the connection of 
permanent guys to an anchor rod. This simplifies the guying 
process. 

7272 
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849



PIN EXTRACTOR 
This is for use in removing foundation stakes after dismantling an 
ERS structure. 

R-19431

6TON HYDRAULIC WIRE CUTTER 
For use in gutting guy wire to length. R-15258

TOOL BOX ERS 
Used to conveniently store and hold miscellaneous tools. R-17798

09/12/2023
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5.4 SERIES-600H ERS MANTA-RAY TYPE ANCHOR INSTALLATION TOOL SET COMPONENTS 
Following is a description of all the items that <<may be or are ??>> included with the optional Manta-Ray 

type Anchor Installation Tool Set: 

MANTA RAY INSTALLATION TOOL SET with HPU 
This is a complete tool set for installing and locking manta-ray type 
anchors. 

R-16625
SEE COMPONENTS 

PHOTOS BELOW 

STL HP8BA  HYDRAULIC POWER UNIT (HPU) 
18HP gasoline power hydraulic power unit with an output capacity 
of 5 or 8 GPM (20 or 30 LPM). 

R-16625-1

BR87130 HYDRAULIC BREAKER DRIVE HAMMER 
This is used to drive the manta-ray type anchor heads into the soil. 
The driving steel (below) is attached to the hammer and the 
anchor head is attached to the driving steel.  

R-16625-2

HOSE SETS HC-16-25 
For use in connecting the hydraulic output from the HPU to the 
drive hammer or capstan with foot pedal. 

R-16625-3

LL 1 ANCHOR LOCKER 
This device is used to load lock manta-ray type anchor heads and 
proof test the anchor. 

R-16625-4

SGC 14 DRIVING STEEL SET 
This is a complete set of driving steel used to drive manta-ray type 
anchor heads into normal soil and will drive an anchor to a depth 
of 2.4m (8 feet).  

R-16625-5

09/12/2023
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SG 2 EXTENSION 
This is a 0.8m  (33 inch) extension to the driving steel set above. R-16625-6

SG 3 RADIUS TIP 
This is a spare tip that fits into the manta-ray style anchor head. 
One of these is included in the Driving Steel Kit. 

R-16625-8

SG 14 SHANK 
This is a spare shank that fits into the hydraulic driving hammer. 
One of these is included in the Driving Steel Kit. 

R-16625-9

SG 4 COUPLER 
This is used to connect driving steel extension rods to the existing 
driving steel, radius tips and shanks. 

R-16625-7

5.5 SERIES-600H ERS STORAGE CONTAINERS 
ERS systems are intended for rapid deployment in times of emergency. Lindsey 600H-Series ERS systems are 
shipped in standard 20-foot ocean cargo storage containers, ensuring all ERS system components are kept 
together and readily transportable to site.  These containers are part of the ERS system and designed to hold 
all ERS material until such time that they must be deployed to a work site 

20FT ERS TOOLING CONTAINER 
These specially fitted tool containers are provided when optional 
construction tools are ordered. 

R-16001
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20FT ERS STORAGE CONTAINER 
These standard containers contain ERS tower components, 
associated insulators and hardware, anchors and guy wire. 

R-16431

6 PROSPOT® ERS DESIGN SOFTWARE 

ProSpot® ERS design software is specifically for ERS systems and allows for rapid configuration and design of 

ERS towers in the field or in the office. ProSpot works with all series of Lindsey ERS structures. Lindsey 

ProSpot advantages include:  

• FAIL SAFE output – A Lindsey exclusive: If the design parameters selected will not result in a stable
structure, no results are generated. No need for interpretation of pages of data. Only with ProSpot
do you know that if you see it, you can build it.

• Fast selection of tower types; no complex set up. Design any tower, whether or not originally
envisioned at the time of the original ERS system purchase.

• Limited input data requirements for fast design.

• One page output containing plan and elevation views and all critical loading parameters.

• No annual licensing fee, eliminating on-going software costs.

• May be freely copied within your organization, eliminating the need to purchase expensive software
for casual users.

7 TRAINING 

Lindsey offers a comprehensive one (1) Week (4-5 working days) Emergency Restoration System training 

session.  This includes one day of training for engineers on the use Lindsey’s ProSpot® ERS design software, 

and four days field training for linemen and supervisors on mutually agreed training dates. 

Training is conducted at the purchaser’s facilities for the time period as specified.  Training includes field 

training imparting first-hand knowledge about the assembly of modular structures, erecting of structures, 

guying and anchoring. Specific instructions will be given for installation of ERS using cranes, gin pole and 

hydraulic hoisting equipment.  Before the training is scheduled, Lindsey and the Purchaser will mutually 

agree on the structure types and methods which will be used during the hands-on instruction.  

The training will also include training on Lindsey’s ProSpot ERS design software to ensure engineers can 

determine the capabilities of the structures. Input of data will be demonstrated, and ProSpot will provide 

analysis of restoration structures, including foundation and anchoring forces. 

Due to the interactive nature of the services to be provided, assistance from the Purchaser is required to 

achieve a successful training session. Purchaser will need to coordinate with Lindsey’s trainers ahead of the 

training date to ensure that the proper facilities, equipment, tools and materials, are available.  Ideally 

anchors should be pre-installed and tested. These preparations will allow the planned training activities to 

occur within the allotted training time. 

09/12/2023
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     COMPLETE DESCRIPTION OF THE 
PROPOSED MATERIALS AND 

SERVICES
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Item Lindsey 10/8/2024
No. Part No. Description Qty.

E.R.S. Structure Components

1 7254 FOUNDATION PLATE 2

2 7224 RIGID GIMBAL 2

3 7262 2.90m COLUMN 26

4 7264 OVERHEAD GROUND WIRE BRACKET 2
5 7268 45/45 DEG 4-WAY GUY PLATE 8

6 7269 0/0 DEG GUY PLATE 8

7 R-25756 POST INSULATOR SUPPORT 6
8 7250-210 ERS BOLT M24 x 3 x 210  (INC.20% EXTRA) 146
9 7249 ERS BOLT M24 x 3 x 80  (INC.20% EXTRA) 42

10 7249-1 M24 x 3 HEX NUT GALV. (INC.20% EXTRA) 188
11 7249-2 M24 LOCKWASHER GALV. (INC.20% EXTRA) 188

E.R.S. Training & Computer Programs
12 7001 ERS Computer Analysis Programs 1
13 7002 ERS On-Site Training (weeks) 1

Conductor and Guying Hardware
14 3262BNC ANCHOR SHACKLE 128
15 3405 CHAIN LINK 60
16 3790EE 7/8 x 12" EYE-EYE TURNBUCKLE 27
16 R-9058 30 KIP TRIANGULAR YOKE PLATE 7
17 7273/785 HANGER STRAMPS ASSY 78-1/2 6
18 R-25757 INSULATOR BLADE ADAPTER 7
19 R-11271/230 30 KIP STRAP LINK23" 7
20 1420/143SY EHV Suspension Clamp 30.5-36.3mm 14
21 1710SY CONDUCTOR STRAIN CLAMP 18.0-35.6mm 27
22 1329 OHGW SUSP. CLAMP 3

23 1701SY OHGW STRAIN CLMP 5

Insulators
24 7003-143CH  SUSPENSION INSULATOR 32
25 7003-144CH  POST INSULATOR 7
26 7003-202 KIT OF BOLTS FOR POST INSULATOR 8

Item Lindsey
No. Part No. Description Qty.

Guy Wire Components
27 7950 THIMBLE CLEVIS 47
28 R-13467 PLP DEAD-END GUY GRIP 94
29 7045/L 9/16" DIA. EHS GUY WIRE (M) 4000
30 7900/103 GUY STRAIN INSULATOR 22

DETAILED LISTING OF ALL PROPOSED MATERIALS AND SERVICES  FOR  
TWO (2) SUSPENSION OR TWO (2) TENSION 600H ERS TOWERS
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Anchor Assemblies
31 R-13193 CROSS PLATE ANCHOR ASSEMBLY 34

          Each Set Consists of the Following Items Qty/Set
R-13193-1 TRIPLE EYE ANCHORE ROD 1
R-13193-2 CROSS PLATE ANCHOR HEAD 1

32 R-16624 MANTA RAY ANCHOR ASSEMBLY 34
          Each Set Consists of the Following Items Qty/Set
R-16624-1 MANTA RAY-1 ANCHOR 1
R-16624-2 SAR10A 1"X 7FT ROD 1
R-16624-3 TE-1T TRIPLE THIMBLE EYE 1
R-16624-4 SAR10C 1" X 3.5 FT ROD 1
R-16624-5 C-1 NUT 1

33 R-16978 ROCK ANCHOR ASSEMBLY 16
          Each Set Consists of the Following Items Qty/Set
R-16978-1 ROCK ANCHOR HEAD 1
R-16978-2 1"(25) X 12" (305)THREADED ROD 1
R-16978-3 TRIPLE THIMBLE EYE 1

Item Lindsey
No. Part No. Description Qty.

Accessories
34 R-20079 ASSEMBLY & ERECTION TOOL SET 600 Series 1

          Each Set Consists of the Following Items Qty/Set
34.01 7271 600H Gin Pole 1
34.02 R-16513 2 ton Tirfor Griphoist 8
34.03 7004H Capstan with Foot Pedal 1
34.04 R-15738 5/8" Polyester Rope, 600' Spool 6
34.05 R-16884 Snatch Block for 5/8" rope 5
34.06 T-1006 1/2" Square Drive Ratchet 6
34.07 T-1007 1/2" SQ. Drive Deep Socket, 36mm 6
34.08 T-1008 15"-12 Point Box Wrench, 36mm 6
34.09 T-1009 24mm Combination Wrench 6
34.1 T-1017 30mm Combination Wrench 6
34.11 T-1005 12" Adjustable Spanner Wrench 3
34.12 R-15037 10-12 LB. Sledge Hammer 2
34.13 R-15107 3 Ton Chain Hoist 6
34.14 R-17103-10 Pulling Eye 12
34.15 R-14301 Automatic Wire Grip 8
34.16 R-14302 10 ft. Metal Sling 2
34.17 R-14303 10 ft. Nylon Sling 2
34.18 R-17105 6' (1.8m) Endless Rd. Sling (Green) 8
34.19 R-14305 Conductor Lifting Hook 3
34.2 7272 Anchor Construction Yoke Plate 6
34.21 7274/350 Workman's Platform 1
34.22 R-15258 6 Ton Hydraulic Wire Cutter 1
34.23 R-21645 Fall Arrest Life Line System Kit with Safety Belt 3
34.24 R-17798 Tools Box 1

35 R-16625 MANTA RAY INST. TOOLS SET & HPU 1
          Each Set Consists of the Following Items Qty/Set
R-16625-1 HPU-18-8 Hydraulic Power Unit, 18hp 1

R-16625-2 HB90-14 Hammer 1

7004-5 Hose Sets HC-16-25 2

R-16625-4 LL-1 Load Locker 1

R-16625-5 SGC-14 Drive Steel Set 1

R-16625-6 SG2 Extension (3ft) 3

R-16625-7 SG4 Couplers 4

R-16625-8 SG3 Radius Tip 1

R-16625-9 SG-14 1 1/4" Shank 1

856



36 R-16979 ROCK DRILL TOOL SET 1

          Each Set Consists of the Following Items Qty/Set

R-16979-1 Rock Drill Stainley HD45( Uses R-16625-1)

R-16979-2 7/8" x 2' 1

R-16979-3 7/8 "x 4' 1

R-16979-4 Couplers 2

R-16979-5 1" Shank 1

R-16979-6 1 3/4" Carbide Bits 5

R-16979-7 Bearing Plate 1

Accessories (CONTINUED)

37 R-14304 FOUNDATIONS STAKES 1.2 Mts. 11

38 R-16001 20 ft. INSULATOR / HARDWARE STORAGE CONTAINER 1

39 R-16431 20 ft. STORAGE CONTAINER FOR TOWER SECTIONS. 2

Table
Recommended Spare Parts

0%
30%
10%
5%

Thimbles and PLP Grips 30%
Guy Wire 30%
Guy Strain Insulators 10%

Normal Soil Anchors 30%
Swamp Anchors 30%
Rock Anchors 30%

   Anchors:

   ERS Structure Components
   ERS Nuts, Bolts and Lockwashers
   Conductor and Insulator Hardware
   Insulators and Corona Rings
   Guy Wire Components:
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 1 1/4 +/- 1/64 

 1 1/8 +/- .06   BOTH ENDS 

 7 ft. (84. ") 

1. 
 3/8 BOTH ENDS 

 

1-8 UNC-2A 
1." LENGHT
BOTH ENDS

R1/8 2 PLCS BOTH ENDS

1: 1 SCALED LEFT VIEW

1R-16624-2

REVISIONS
LTR
1

DESCRIPTION
REDDRAWEN IN CAD. NO CHANGES

ENG/DATE
A.K. 10/14/21

BY/DATE

10/14/21

STRAP10A 1INX7FT ROD

E.A. 10/14/21

X.XX
X.XXX

±0.06
±0.06

DIMS IN INCHES  BREAK EDGES 0.015
TOLERANCES - UNLESS OTHERWISE SPECIFIED

X/X

±0.010
ANGLES ±1°

MATERIAL FINISH

DRAWN

CHECKED

ENGINEER

SIZE SCALE DWG REV

SEE NOTE 1 SEE NOTE 2

SALES
APPROVALS DATE

ARA K.

EMIGDIO A.

SERGIO C.

10/14/21

10/14/21

X.X
±0.03  1-8 UMC ENDS

B 1:6

NOTES: UNLESS OTHERWISE SPECIFIED
 MATERIAL: FORGED STEEL PER ASTM STD. A-5761.
FINISH: HOT DIP GALVANIZE PER ASTM A-1532.
WEIGHT: 16.5 LBS. (7.5 KG.)3.

FOR R
EFERENCE 

889



FOR R
EFERENCE 

890



FOR R
EFERENCE 

891



FOR R
EFERENCE 

892



FOR R
EFERENCE 

893



FOR R
EFERENCE 

894



FOR R
EFERENCE 

895



FOR R
EFERENCE 

896



FOR R
EFERENCE 

897



FOR R
EFERENCE 

898



FOR R
EFERENCE 

899



FOR R
EFERENCE 

900



FOR R
EFERENCE 

901



FOR R
EFERENCE 

902



FOR R
EFERENCE 

903



FOR R
EFERENCE 

904



FOR R
EFERENCE 

905



FOR R
EFERENCE 

906



FOR R
EFERENCE 

907



FOR R
EFERENCE 

908



FOR R
EFERENCE 

909



11 ERS PROSPOT® ANALYSIS 
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Emergency Restoration System - ProSpot 5.0.85  
Series 600H - ERS Series 600H (2.9m column height interval)  

Printed: 9/6/2023 
Registered To: HARUT AVETISYAN 
Version 5.0.85  

 

Horizontal Vee - 400KV 

 

Plan View 

 

Conductors Per Phase: 2  Elevation 
View  

Insulators Per Phase: 2  
 

a =  20.0 degrees 

  

A =  8.7 m 

B =  3.8 m 

BP =  194.06 kPa 

C =  0.0 degrees 

CH =  21.9 m 

H1 =  21.9 m 

H8 =  39.3 m 

HT =  48.0 m 

IGH =  13.20 m 

L1 =  22.5 m 

L2 =  48.6 m 

L3 =  40 m 

L4 =  31 m 

L5 =  23 m 

L6 =  39.9 m 

L7 =  21 m 

RW =  88.5 m 

X1 =  1.0 

X2 =  1.0 

X6 =  1.0 
 

 
Conductor / OHGW Data - RUBUS  

Cond. Diameter =   3.15 cm Cond. Unit Weight =   1.62 kg/m Cond. Tension (Tension 1) = 34.0 kN 

OHGW Diameter =   1.02 cm OHGW Unit Weight =   0.45 kg/m OHGW Tension  (Tension 1) = 13.3 kN 

 
Geometry Data - 400KV  

Post Buckling =   75 kN  

 
Loading Data - LOAD 1  

Conductor Wind =   1200.0 Pa Column Wind =   1200.0 Pa Radial Ice =   0.00 cm Addl. Ecc. =   10.0 cm 

Shape Factor =   2.10 OLF Vertical =   1.10 OLF Horizontal =   1.10 OLF Line Tension =   1.10 

 
Wind and Weight Span Data - PRO 1  

Allowable Wind Span =  400.0 m Allowable Weight Span =  400.0 m 

 
Insulator Loads   
Max Post Insulator Load = -13 kN, 53 kN Max Suspension Insulator Tensile Load = 8 kN         

Guy Loads (kN)/Lead  
T1 = 37 kN T2 = 27 kN T3 = 92 kN        

T4 = 92 kN T5 = 83 kN T6 = 28 kN        

Int. Front (IF) = 8 kN Int. Back (IB) = 8 kN T7, T8 Anchor Load = 60 kN          
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Guy Wire Lengths 

  a  

Int Guy 1 26.1 m  

Int Guy 5 26.1 m  

Front Guy 1 31.4 m  

Back Guy 2 68.3 m  

Back Guy 3 56.0 m  

Back Guy 4 43.7 m  

Back Guy 5 31.4 m  

Midphase Guy 6 56.0 m  

Int. Longitudinal Guy 7 25.6 m  

Longitudinal Guy 7 31.0 m  

Longitudinal Guy 8 45.0 m  
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Emergency Restoration System - ProSpot 5.0.85  
Series 600H - ERS Series 600H (2.9m column height interval)  

Printed: 9/6/2023 
Registered To: HARUT AVETISYAN 
Version 5.0.85  

Dead End - 400KN DEAD END  

 

Side 1 Back Guys    Side 2 Guys  
Total Back Anchors - 8 req'd  Plan View  Total Side Anchors - 8 req'd  

 

Back Guys    Side Guys  

Conductors Per Phase: 2  Elevation 
View  

  

Insulators Per Phase: 2      
 

a =  60.0 degrees 

A =  8.7 m 

B =  8.7 m 

BP =  344.79 kPa 

CH =  21.9 m 

d1 =  11.0 m 

d2 =  15.3 m 

d3 =  19.7 m 

d4 =  24.0 m 

IGH =  13.20 m 

L1 =  21.9 m 

L2 =  30.6 m 

L3 =  39.3 m 

L4 =  48.0 m 

L5 =  21.9 m 

L6 =  30.6 m 

L7 =  39.3 m 

L8 =  48.0 m 

O1 =  OHGW In 

O2 =  OHGW Out 

P1 =  Phase In 

P2 =  Phase Out 

X1 =  1.0 

X2 =  1.0 

Y1 =  2.00 
 

 
Conductor / OHGW Data - RUBUS  

Cond. Diameter =   3.15 cm Cond. Unit Weight =   1.62 kg/m Cond. Tension =   38.0 kN 

OHGW Diameter =   1.02 cm OHGW Unit Weight =   0.45 kg/m OHGW Tension =   13.3 kN 

 
Loading Data - WIND ZONE 4  

Conductor Wind =   1220.0 Pa Column Wind =   1220.0 Pa Radial Ice =   0.00 cm Addl. Ecc. =   10.0 cm 

Shape Factor =   2.10 OLF Vertical =   1.10 OLF Horizontal =   1.10 OLF Line Tension =   1.10 

 
Wind and Weight Span Data - PROF 1  

Allowable Wind Span =  400.0 m Allowable Weight Span =  400.0 m 

 
Guy Loads (kN)/Lead  
Back  T1 = 94 kN T2 = 94 kN T3 = 94 kN T4 = 18 kN Int = 4 kN 

 

Side  T5 = 32 kN T6 = 32 kN T7 = 32 kN T8 = 8 kN Int = 8 kN 
 

Front  F-Int = 7 kN         
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Guy Wire Lengths 

a  b  

Int Guy 1 27.8 m 27.8 m 

Int Guy 5 25.6 m 

Back Guy 1 32.9 m 32.9 m 

Back Guy 2 45.9 m 45.9 m 

Back Guy 3 59.0 m 59.0 m 

Back Guy 4 72.0 m 72.0 m 

Side Guy 5 31.0 m 

Side Guy 6 43.3 m 

Side Guy 7 55.6 m 

Side Guy 8 67.9 m 
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PROPOSAL 
Lindsey Systems is pleased to provide a proposal for our 600H-series Emergency Restoration System (ERS) 

structures.   

2 ABOUT LINDSEY ERS STRUCTURES 

Since 1982 Lindsey ERS structures have been the leading choice of utilities, contractors, and EPC firms 

around the world both to provide for rapid restoration of unscheduled transmission tower outages, and for 

use during scheduled construction and maintenance projects.  In fact, Lindsey developed the original 1070-

Series ERS in conjunction with five utilities.  Lindsey’s motto, “Touching High Voltage Every Day,” is also a 

reflection of this.  

In addition to ERS structures, Lindsey produces HV and EHV hardware, transmission line monitoring systems, 

transmission line security systems, and high accuracy medium-voltage current and voltage sensors for both 

overhead and underground applications. Lindsey products do touch high voltage every day. And they have 

done so for over 70 years. 

It is this deep experience with utilities that Lindsey has brought to the Series-600H ERS structures. Key 

features resulting from direct utility field personnel input, include: 

• Lightweight, open lattice design.

o The open lattice design of the Series-600H provides a comfortable

climbing environment for linemen. This eliminates the need to

carry portable footrests needed with designs present linemen

with narrow edged, curved footholds.

o Open lattice design ensures even the heaviest system components

weight less than 100 kg, ensuring easy manual portability in even

the most inhospitable environments.

o Compatibility with all commercially available fall arrest systems.

Open lattice construction allows line crews to use the fall arrest

system they have trained with and are familiar with. No

proprietary fall arrest system is required.

• Wide cross sections.

o Wide cross sections mean superior buckling resistance. The

Lindsey Series-600H offers more than twice the strength‐to‐

weight ratio of towers with narrower cross sections. Superior

buckling strength provides better performance of tall structures under high loads.

o The wide cross section of the Series-600H provides the ability of up to 4 linemen to work at

the same level. This is a critical safety and work practice issue when dealing with

complicated installations.

• All welded aluminum construction.

o Aluminum has been the standard for ERS. Aluminum ensures light weight; a critical feature

to ensure ease of handling and fast installation when deploying in the field. Aluminum is also

corrosion resistant. ERS structures are designed for both long term storage, deployment in

sometimes brutal and primitive environments, and are intended to be un-installed and

stored for reuse.  Aluminum ensures that the nicks and dings which will invariable occur

from such use will not result in corrosion as would occur with steel structures.

09/12/2023
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Lindsey ERS structures are intended for temporary use. However, their robust design is the reason many 

utilities have left them in continuous service; some structures have been in continuous service for over 

twenty years.  

3 SUMMARY OF PROPOSAL 

Page 4 of 28 

09/12/2023

In accordance with your request, Lindsey Systems is pleased to submit the following budgetary 
quotation for one (1) complete set of 400kV Emergency Restoration Structures (ERS), and three set of 
hardware assembly for 600H Lindsey ERS. With these materials you should be able to build the 
following structures:

 Five (5)  400kV Single Circuit 0°- 20° Suspension Towers with-OHGW.

See drawing ER-ASY-13642-HVT-400 Conductor Height =22m. (2 conductors / phase)

Total height of Tower = 40m.

OR

Five (5) 400kV Single Circuit 0°- 60° Tension Towers with-OHGW.

See drawing ER-ASY-13652-DET-400 Conductor Height = 22m. (2 conductors / phase)

Total height of Tower = 40m

920



4 STRUCTURE TYPES 

Material supplied with Lindsey ERS sets can be configured to build a wide variety of structure types. 

Following is a brief description of the most common versions of these structures. 

4.1 HORIZONTAL-VEE

Horizontal Vee structures are among the most commonly built 

ERS structure. They can be built to hold one, two or three phases 

and are commonly used to bypass a single circuit, or a double 

circuit, one structure on either side. They use a “vee” shaped 

combination of a post insulator and a suspension insulator to 

support the conductor. They are used for pure suspension to 

moderate angle running-angle applications. 

4.2 RUNNING ANGLE 
Running angles are very much like horizontal-vee structures 

except the line angle is more pronounced, eliminating the need 

for the post insulator. 

09/12/2023
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4.3 DELTA 
This is essentially the same as a horizontal vee except one phase 

is on the opposite side of the other two. One advantage if this 

structure is its shorter overall height and smaller right-of-way 

requirement. This structure is mainly used for suspension only 

applications.  

4.4 DEAD END (TENSION) TOWERS 
On the left, three shorter single-phase structures are used to provide dead-end terminations to phase 

conductors. Both three-phase and single-phase dead-ends can be built. Single-phase structures are shorter 

and easier to guy. The use of single-phase dead-ends also provides much greater flexibly in placement and 

less complex conductor routings than three-phase dead-ends. 

A three-phase full tension tower is shown on the right. Note the four-bundle conductor load on one side, 

transitioning to a two-bundle on the other side. This is a useful practice during bypasses as a way of reducing 

conductor load. 

09/12/2023
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4.5 CHAINETTE STRUCTURES 
Two ERS columns can be 

used using suspension 

insulators only to construct 

two-phase (i.e. HVDC) or 

three-phase chainette 

structures. Chainettes are 

used for suspension 

applications particularly 

where the transmission line 

is built with horizontal phase 

construction (side-by-side 

phases).  

Other advantages of 

chainette structures include: 

• The ERS columns themselves can provide the leverage to lift the phase conductors into place.

• Very strong compared to horizontal vee structures and therefore are ideal for long spans or heavy

conductor loads.

4.6 FOUR-COLUMN STRUCTURES 
Four ERS columns can be used with suspension insulators to construct three-phase suspension structures 

especially for lines using horizontal phase construction (side-by-side phases). This is an exceptionally strong 

configuration, is ideal for very tall applications, and can support very heavy conductor loads and long spans. 

They may be applied at fairly large line angles. This type of structure also allows the ERS columns themselves 

to provide the leverage to lift the phase conductors into place.  

09/12/2023
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4.7 HERRINGBONE STRUCTURES 
Two ERS columns can be used using suspension 

insulators only to construct one-, two- or three-

phase V-string structures.  The concept is similar 

to the Chainette structure but ideal for lines with 

vertical phase construction. Advantages are the 

same as for Chainettes: 

• The ERS columns themselves can provide

the leverage to lift the phase conductors

into place.

• Very strong compared to horizontal vee

structures and therefore are ideal for long

spans or heavy conductor loads.

• Can be applied at greater line angles than

horizontal vee structures.

09/12/2023
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5 MATERIAL DESCRIPTION 

ERS systems are typically packaged and sold in “sets.” There is no industry standard or definition as to the 

meaning of a set. A set typically includes all the parts necessary to build a specified number of ERS structures 

at one or more voltages, and of one or more types of structure configurations. Typical parts included in a set 

may include: 

• ERS structure foundations and support gimbals

• ERS structure column sections

• Guy plates

• Insulators

• Conductor hardware

• Anchors, guy wires, and associated hardware

IN addition, the following Installation tool kits may be included the Proposal. These may include: 

• Gin poles and/or erection jibs for hand erection of the structures

• Working platforms

• Anchor installation tools

• Miscellaneous hand tools

Lindsey’s ProSpot ERS structure analysis software and field training are also usually quoted as a separate line 

items. 

5.1 SERIES-600H ERS STRUCTURE COMPONENTS 
Following is a description of all the items that may be included with the Series-600H ERS. Consult the BOQ 

Section of this proposal for a list of all items included in this Proposal. 

 Item/Description P/N Image 

FOUNDATION 
The Foundation is made from 1.2m by 1.2m aluminum plate and is 
designed to be placed directly on the ground to provide bearing 
support. The design of the Lindsey Foundation allows for several 
rigging attachment points used for erection of the columns or for 
raising the conductors. 

7254 

GIMBAL TOWER 
The Gimbal or articulating joint acts as a universal joint eliminating torsion 
loading of the final structure and allowing the assembled column to be 
rotated from the horizontal plane to the vertical position from any position. 

7224 

09/12/2023
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ERS TOWER SECTIONS 600L 
All column sections are fabricated from lightweight, high strength structural 
aluminum alloy. The all-welded construction insures easy handling and 
eliminates the loss of small bolted pieces. 

7262 (2.9m) 

7263 (1.45m) 

OHGW BRACKET ERS TOWER 
This bracket mounts to the top of the completed tower to support 
overhead ground wires. 

7264 

4WAY 45DEG GUY PLATE 600ERS 
High Strength Guy Plates are made from structural aluminum plate 
and directly transfer the insulator loads across the structure and 
into guy wire loads. Each attachment hole is designed to hold a 
134kN load. The Guy Plates are attached to the four (4) holes 
between or on the top of each column section using high strength 
M24x3x210 galvanized bolts.  The edges of this guy plate is bent at 
a 45 degree angle for better alignment with ground connected 
guys. 

7268 

0 0 GUY PLATE 600 ERS 
This is the same as the 4WAY 45 DEG GUY PLATE except the plate 
is flat. This is commonly used for multiple column structures such 
as herringbone and chainette designs were structural guy wires are 
used to connect the columns. This can also be used on top of 45 
degree guy plates to provide additional guy attachment points at 
the same level. 

7269 

POST INSULATOR SUPPORT 
This attaches to the top or bottom of any tower section and 
provides an attachment point for post insulators, most commonly 
used on horizontal vee structures. The design of the post insulator 
support provides a universal pivot point for the post insulator, 
eliminating bending moments on the post insulator and thus 
increasing the insulator’s buckling strength. 

7267 

M24X3X210 BOLT HH MTRC 8.8 GALV 
Lindsey Series-600H ERS use only one size bolt, provided in two 
lengths. This is the longer bolt (210mm) as is used for all 
connections except from the foundation to the gimbal or a guy 
plate mounted to the very top of a structure. 

7250/210 

09/12/2023
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M24X3X80 BOLT HH MTRC TAP 8.8 GALV 
Lindsey Series-600H ERS use only one size bolt, provided in two 
lengths. This is the shorter bolt (80mm) as is used for to connect 
the foundation to the gimbal or a guy plate mounted to the very 
top of a structure.  

7249 

M24X3 NUT HEX MTRC GALV 
This nut is used with all bolts. 7249-1 

M24 WASHER LOCK MTRC GALV 
This lock washer is used with all bolts. 7249-2 

60KIP ANCHOR SHACKLE GALV 
The anchor shackles are used in various locations associated with 
anchoring and line hardware connections. 

3262BNC 

60KIP CHAIN LINK GALV 080-63505 
The chain links are used in various locations associated with 
anchoring and line hardware connections. 

3405 

35KIP 7/8X12 TURNBUCKLE EYE EYE 
Turnbuckles are used to permanently remove slack from anchor 
wires. 

3790EE 

09/12/2023
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END CAP ADAPTER GALV 
This connects to the end of a post insulator and provides 
connection points for conductor hardware (conductor clamps, yoke 
plates, etc.) 

R-10850

EXTENSION STRAP SET INSULATOR 
These hold the suspension insulator in a horizontal-vee assembly 
and provide a restoring moment for the assembly under 
longitudinal loads. 

7273/600 

25KIP CLAMP SUSPENSION W SY 
This is a wye clevis socket eye conductor clamp. Designed for ACSR 
conductors ranging from 19 – 30mm (0.75 – 1.19 inches) in 
diameter. The clamps bodies and keepers are manufactured from 
light weight, high strength A 356-T6 aluminum alloy. U-bolts, nuts, 
lock washers and clevis pins are hot dip galvanized steel. 

1336SY 

30KIP CLAMP QUAD STRAIN W SE YCE 
Lindsey's 17008SY Series Quadrant Strain Clamps is recommended 
for ACSR or all aluminum conductor from 12.7 – 30 mm (0.50 – 
1.20 inches). The clamp bodies and keepers are manufactured from 
lightweight, high strength A356-T6 aluminum alloy. U-Bolts, nuts, 
lock washers and clevis pins are hot dip galvanized steel. 
Humpback cotter keys are stainless steel. 

1708SY 

18KIP CLAMP SUSPENSION 
This is a ductile iron suspension clamp for use with steel overhead 
ground/static wires. 

1329 

15KIP QUAD CLAMP W SE YCB GALV 
This is a ductile iron strain clamp for use with steel overhead 
ground/static wires. 

1701SY 

09/12/2023
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INSULATOR SUSPENSION 
Suitably rated, light weight, non-ceramic suspension insulators are 
supplied with Lindsey ERS structures. These insulators conform to 
all applicable electrical and mechanical tests as required by both 
ANSI and IEC standards. 

7003-104CH 

INSULATOR POST 
Suitably rated, light weight, non-ceramic post insulators are 
supplied with Lindsey ERS structures. These insulators conform to 
all applicable electrical and mechanical tests as required by both 
ANSI and IEC standards. 

7003-212CH 

KIT OF BOLTS FOR POST INSULATORS 
Appropriate bolt kits are supplied for connecting and mounting 
suspension and post insulators. 

7003-196 

TBAR FOUNDATION STAKE GALVANIZED 
These are stakes used to hold the ERS foundation plate from 
slipping during assembly. 

R-14304

30KIP GUY STRAIN INSULATOR 103IN 
Guy strain insulators are connected in series with guy wires to 
ensure that the electrically grounded guy wires do not interfere 
electrically with the phase conductors as they make connection to 
the ERS tower guy plates. 

7900/103 

20FT ERS STORAGE CONTAINER 
One or more of these 20’ ocean going containers will be supplied to 
hold all of the material supplied with the ERS kit. 

R-16431

09/12/2023
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5.2 SERIES-600H GUYING HARDWARE 
Following is a description of all guying hardware items that <<may be or are ??>> included with the Series-

600H ERS: 

9/16DIAXxx EHS GUYWIRE STL GA 
Only flexible multi-strand guy wire is provided with Lindsey ERS 
structures for easy handling in the field. Guy wire may be supplied 
in reels or pre-cut lengths. 

7045 

5/8 THIMBLE WIRE ROPE 
These thimbles protect guy wires (wire ropes) from damage as they 
pass through anchor connectors. 

7950 

TE-1T TRIPLE THIMBLE EYE 
This eye attaches to the end of anchor extension rods and provides 
the ability to support three anchor wire fitted with thimbles. 

R-16624-3

BIG GRIP DEADEND 
These are preformed grips to designee to attached to the stranded 
guy wire provided with Lindsey ERS structures. 

R-13467

20KIP MANTA RAY STYLE ANCHOR 
These hydraulically installed self-locking type anchors can be 
installed in 15-20 minutes. The advantage of these type anchors, 
besides their speed of installation in normal soils, is that they are 
proof tested during installation. Anchor installation kits are 
commonly supplied with these types of anchors as part of the 
optional ERS Tool Kit. 

R-16624 or R-
16624-1

CROSS PLATE ANCHOR ASSEMBLEY 
Cross plate anchors are a very common and universal anchoring 
method, requiring minimal installation equipment. 

R-13193

09/12/2023
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TRIPLE HELIX ANCHOR 
For normal or low-density soil conditions, i.e. swamp or peat, high 
strength triple helix screw anchors can be provided. 

R-14384

ROCK ANCHOR ASSEMBLY 
For use in anchoring guy wires into rock. R-16978

ANCHOR EXTENSION RODS SAR10A 1INX7FT ROD 1-8UNC ENDS 
These are 2.1m (7 foot) extension rods supplied to provide 
connection between anchors and the attachment point for the 
connected ground wire. They may be connected end to end  as 
required. 

R-16624-2

ANCHOR EXTENSION RODS 1X3 1/2FT ROD SAR 10C 
These are 1 m (3.5 foot) extension rods supplied to provide 
connection between anchors and the attachment point for the 
connected ground wire. They may be connected end to end  as 
required. 

R-16624-4

ANCHOR EXTENSION ROD COUPLING NUTS 1-8 
These coupling nuts are used to connect anchor extension rods as 
required. 

R-16624-5

09/12/2023
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5.3 SERIES-600H ERS TYPICAL TOOL SET COMPONENTS 
Following is a description of all the items that <<may be or are ??>> included the Series-600H ERS tool sets: 

GIN POLE 600 SERIES 
The Gin Pole is designed to support manual installation of ERS. 
Made from aluminum alloy, the gin pole is supported on one 
corner of a column section and allows for the lifting of column 
sections to the top of the structure. All necessary snatch blocks and 
rigging ropes are included. The gin pole davit arm keeps loads clear 
of the structure while being raised by manpower, or a capstan with 
hydraulic power unit. 

7271 

T516 GRIPHOIST W 150FT CABLE 
Griphoists are portable manual hoists with traversing wire rope. 
These lever operated wire rope hoists are the ideal solution for 
tightening temporary guys for ERS structures. These hoists are 
portable, strong and can be used in any orientation. The design of 
these hoists allow for a virtual unlimited lift or pull, the limit of 
which is determined only by the length of wire rope inserted into it 
and they have built in overload protection. 

R-16513

CAPSTAN AND FOOTPEDAL 
The 1-ton hydraulic capstan winch with foot pedals is used to lift 
column sections, insulators, etc., in conjunction with use of the gin 
pole and all  manual installation methods. The capstan is capable 
of being powered by the same hydraulic power unit which is used 
to install manta-ray style anchors. 

7004H 

5/8X600FT SPL 3 STRD POLYESTER ROPE 
This rope is used with the capstan and gin pole to lift material 
(column sections, insulators) up the ERS column as it is being 
constructed using manual methods. 

R-15738

HANDLING BLOCK 
The handling block, or snatch-block, is used with the capstan and 
gin pole to help guide the lifting rope as it routes from the 
foundation to the top of the structure.  

R-16884

15IN RATCHET 1/2 DRIVE 
This ratcheting socket drive is used to tighten bolts used with the 
ERS structure. 

T-1006

09/12/2023
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1/2" SQ. Dr 75mm Deep Socket, 36mm 
This socket is used with the above wrench to tighten bolts used 
with the ERS structure. 

T-1007

36MM COMBINATION WRENCH 
Used for tightening T-1008

24MM COMBINATION WRENCH 
Used for tightening 

T-1009

30MM COMBINATION WRENCH 
Used for tightening 

T-1017

12IN CRESCENT WRENCH 
Used for tightening 

T-1005

SLEDGE HAMMER 10LB 
Used to drive foundation stakes into the ground. R-15037

3TON CHAIN HOIST 
Used when adjusting the guys or when side guying a column during 
erection. Eliminates the need for block and tackle that do not have 
a positive stop. 

R-15107

09/12/2023
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ANCHOR PULLING EYE ALUMINUM 
This is used to connect the construction yoke to an anchor rod. The 
offset eye allows for connection to the three-ton chain hoist for 
tightening and connection of the guy grip. The pulling eye can be 
disassembled after use.  

R-17103-10

AUTOMATIC WIRE GRIP 
Use the automatic wire grip to hold the guy wire and is used with 
the chain hoist to properly tension the guy wire before 
permanently attaching with preformed grips and guy thimbles. 

R-14301

10FT NYLON SLING 
Slings are used for a variety of lifting tasks. This sling has a 85kN 
maximum capacity. 

R-14303

6FT GREEN SLING ENDLESS ROUND 
Slings are used for a variety of lifting tasks. This sling has a 47kN 
maximum capacity. 

R-17105

CONDUCTOR LIFTING HOOK 
This is used to assist lifting conductors out of single or bundled 
stringing travelers. 

R-14305

ERS CONSTRUCTION YOKE PLATE 
The construction yoke plate is used to provide spacing between 
temporary guys and permanent guys during the connection of 
permanent guys to an anchor rod. This simplifies the guying 
process. 

7272 

09/12/2023
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PIN EXTRACTOR 
This is for use in removing foundation stakes after dismantling an 
ERS structure. 

R-19431

6TON HYDRAULIC WIRE CUTTER 
For use in gutting guy wire to length. R-15258

TOOL BOX ERS 
Used to conveniently store and hold miscellaneous tools. R-17798

09/12/2023
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5.4 SERIES-600H ERS MANTA-RAY TYPE ANCHOR INSTALLATION TOOL SET COMPONENTS 
Following is a description of all the items that <<may be or are ??>> included with the optional Manta-Ray 

type Anchor Installation Tool Set: 

MANTA RAY INSTALLATION TOOL SET with HPU 
This is a complete tool set for installing and locking manta-ray type 
anchors. 

R-16625
SEE COMPONENTS 

PHOTOS BELOW 

STL HP8BA  HYDRAULIC POWER UNIT (HPU) 
18HP gasoline power hydraulic power unit with an output capacity 
of 5 or 8 GPM (20 or 30 LPM). 

R-16625-1

BR87130 HYDRAULIC BREAKER DRIVE HAMMER 
This is used to drive the manta-ray type anchor heads into the soil. 
The driving steel (below) is attached to the hammer and the 
anchor head is attached to the driving steel.  

R-16625-2

HOSE SETS HC-16-25 
For use in connecting the hydraulic output from the HPU to the 
drive hammer or capstan with foot pedal. 

R-16625-3

LL 1 ANCHOR LOCKER 
This device is used to load lock manta-ray type anchor heads and 
proof test the anchor. 

R-16625-4

SGC 14 DRIVING STEEL SET 
This is a complete set of driving steel used to drive manta-ray type 
anchor heads into normal soil and will drive an anchor to a depth 
of 2.4m (8 feet).  

R-16625-5

09/12/2023
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SG 2 EXTENSION 
This is a 0.8m  (33 inch) extension to the driving steel set above. R-16625-6

SG 3 RADIUS TIP 
This is a spare tip that fits into the manta-ray style anchor head. 
One of these is included in the Driving Steel Kit. 

R-16625-8

SG 14 SHANK 
This is a spare shank that fits into the hydraulic driving hammer. 
One of these is included in the Driving Steel Kit. 

R-16625-9

SG 4 COUPLER 
This is used to connect driving steel extension rods to the existing 
driving steel, radius tips and shanks. 

R-16625-7

5.5 SERIES-600H ERS STORAGE CONTAINERS 
ERS systems are intended for rapid deployment in times of emergency. Lindsey 600H-Series ERS systems are 
shipped in standard 20-foot ocean cargo storage containers, ensuring all ERS system components are kept 
together and readily transportable to site.  These containers are part of the ERS system and designed to hold 
all ERS material until such time that they must be deployed to a work site 

20FT ERS TOOLING CONTAINER 
These specially fitted tool containers are provided when optional 
construction tools are ordered. 

R-16001

09/12/2023
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20FT ERS STORAGE CONTAINER 
These standard containers contain ERS tower components, 
associated insulators and hardware, anchors and guy wire. 

R-16431

6 PROSPOT® ERS DESIGN SOFTWARE 

ProSpot® ERS design software is specifically for ERS systems and allows for rapid configuration and design of 

ERS towers in the field or in the office. ProSpot works with all series of Lindsey ERS structures. Lindsey 

ProSpot advantages include:  

• FAIL SAFE output – A Lindsey exclusive: If the design parameters selected will not result in a stable
structure, no results are generated. No need for interpretation of pages of data. Only with ProSpot
do you know that if you see it, you can build it.

• Fast selection of tower types; no complex set up. Design any tower, whether or not originally
envisioned at the time of the original ERS system purchase.

• Limited input data requirements for fast design.

• One page output containing plan and elevation views and all critical loading parameters.

• No annual licensing fee, eliminating on-going software costs.

• May be freely copied within your organization, eliminating the need to purchase expensive software
for casual users.

7 TRAINING 

Lindsey offers a comprehensive one (1) Week (4-5 working days) Emergency Restoration System training 

session.  This includes one day of training for engineers on the use Lindsey’s ProSpot® ERS design software, 

and four days field training for linemen and supervisors on mutually agreed training dates. 

Training is conducted at the purchaser’s facilities for the time period as specified.  Training includes field 

training imparting first-hand knowledge about the assembly of modular structures, erecting of structures, 

guying and anchoring. Specific instructions will be given for installation of ERS using cranes, gin pole and 

hydraulic hoisting equipment.  Before the training is scheduled, Lindsey and the Purchaser will mutually 

agree on the structure types and methods which will be used during the hands-on instruction.  

The training will also include training on Lindsey’s ProSpot ERS design software to ensure engineers can 

determine the capabilities of the structures. Input of data will be demonstrated, and ProSpot will provide 

analysis of restoration structures, including foundation and anchoring forces. 

Due to the interactive nature of the services to be provided, assistance from the Purchaser is required to 

achieve a successful training session. Purchaser will need to coordinate with Lindsey’s trainers ahead of the 

training date to ensure that the proper facilities, equipment, tools and materials, are available.  Ideally 

anchors should be pre-installed and tested. These preparations will allow the planned training activities to 

occur within the allotted training time. 

09/12/2023
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  COMPLETE DESCRIPTION OF THE 
PROPOSED MATERIALS AND 

SERVICES
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Item Lindsey 10/21/2024
No. Part No. Description Qty.

E.R.S. Structure Components

1 7254 FOUNDATION PLATE 5

2 7224 RIGID GIMBAL 5

3 7262 2.90m COLUMN 65

4 7264 OVERHEAD GROUND WIRE BRACKET 5
5 7268 45/45 DEG 4-WAY GUY PLATE 20

6 7269 0/0 DEG GUY PLATE 20

7 R-25756 POST INSULATOR SUPPORT 15
8 7250-210 ERS BOLT M24 x 3 x 210  (INC.20% EXTRA) 364
9 7249 ERS BOLT M24 x 3 x 80  (INC.20% EXTRA) 104

10 7249-1 M24 x 3 HEX NUT GALV. (INC.20% EXTRA) 468
11 7249-2 M24 LOCKWASHER GALV. (INC.20% EXTRA) 468

E.R.S. Training & Computer Programs
12 7001 ERS Computer Analysis Programs 1
13 7002 ERS On-Site Training (weeks) 1

Conductor and Guying Hardware
14 3262BNC ANCHOR SHACKLE 319
15 3405 CHAIN LINK 149
16 3790EE 7/8 x 12" EYE-EYE TURNBUCKLE 66
16 R-9058 30 KIP TRIANGULAR YOKE PLATE 17
17 7273/785 HANGER STRAMPS ASSY 78-1/2 15
18 R-25757 INSULATOR BLADE ADAPTER 17
19 R-11271/230 30 KIP STRAP LINK23" 17
20 1420/143SY EHV Suspension Clamp 30.5-36.3mm 33
21 1710SY CONDUCTOR STRAIN CLAMP 18.0-35.6mm 66
22 1329 OHGW SUSP. CLAMP 3

23 1701SY OHGW STRAIN CLMP 11

Insulators
24 7003-143CH  SUSPENSION INSULATOR 79
25 7003-144CH  POST INSULATOR 16
26 7003-202 KIT OF BOLTS FOR POST INSULATOR 18

Item Lindsey
No. Part No. Description Qty.

Guy Wire Components
27 7950 THIMBLE CLEVIS 117
28 R-13467 PLP DEAD-END GUY GRIP 234
29 7045/L 9/16" DIA. EHS GUY WIRE (M) 8000
30 7900/103 GUY STRAIN INSULATOR 55

DETAILED LISTING OF ALL PROPOSED MATERIALS AND SERVICES  FOR             
FIVE (5) SUSPENSION OR FIVE (5) TENSION 600H ERS TOWERS
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Anchor Assemblies
31 R-13193 CROSS PLATE ANCHOR ASSEMBLY 85

          Each Set Consists of the Following Items Qty/Set
R-13193-1 TRIPLE EYE ANCHORE ROD 1
R-13193-2 CROSS PLATE ANCHOR HEAD 1

32 R-16624 MANTA RAY ANCHOR ASSEMBLY 85
          Each Set Consists of the Following Items Qty/Set
R-16624-1 MANTA RAY-1 ANCHOR 1
R-16624-2 SAR10A 1"X 7FT ROD 1
R-16624-3 TE-1T TRIPLE THIMBLE EYE 1
R-16624-4 SAR10C 1" X 3.5 FT ROD 1
R-16624-5 C-1 NUT 1

33 R-16978 ROCK ANCHOR ASSEMBLY 39
          Each Set Consists of the Following Items Qty/Set
R-16978-1 ROCK ANCHOR HEAD 1
R-16978-2 1"(25) X 12" (305)THREADED ROD 1
R-16978-3 TRIPLE THIMBLE EYE 1

Item Lindsey
No. Part No. Description Qty.

Accessories
34 R-20079 ASSEMBLY & ERECTION TOOL SET 600 Series 1

          Each Set Consists of the Following Items Qty/Set
34.01 7271 600H Gin Pole 1
34.02 R-16513 2 ton Tirfor Griphoist 8
34.03 7004H Capstan with Foot Pedal 1
34.04 R-15738 5/8" Polyester Rope, 600' Spool 6
34.05 R-16884 Snatch Block for 5/8" rope 5
34.06 T-1006 1/2" Square Drive Ratchet 6
34.07 T-1007 1/2" SQ. Drive Deep Socket, 36mm 6
34.08 T-1008 15"-12 Point Box Wrench, 36mm 6
34.09 T-1009 24mm Combination Wrench 6
34.1 T-1017 30mm Combination Wrench 6
34.11 T-1005 12" Adjustable Spanner Wrench 3
34.12 R-15037 10-12 LB. Sledge Hammer 2
34.13 R-15107 3 Ton Chain Hoist 6
34.14 R-17103-10 Pulling Eye 12
34.15 R-14301 Automatic Wire Grip 8
34.16 R-14302 10 ft. Metal Sling 2
34.17 R-14303 10 ft. Nylon Sling 2
34.18 R-17105 6' (1.8m) Endless Rd. Sling (Green) 8
34.19 R-14305 Conductor Lifting Hook 3
34.2 7272 Anchor Construction Yoke Plate 6
34.21 7274/350 Workman's Platform 1
34.22 R-15258 6 Ton Hydraulic Wire Cutter 1
34.23 R-21645 Fall Arrest Life Line System Kit with Safety Belt 3
34.24 R-17798 Tools Box 1

35 R-16625 MANTA RAY INST. TOOLS SET & HPU 1
          Each Set Consists of the Following Items Qty/Set
R-16625-1 HPU-18-8 Hydraulic Power Unit, 18hp 1

R-16625-2 HB90-14 Hammer 1

7004-5 Hose Sets HC-16-25 2

R-16625-4 LL-1 Load Locker 1

R-16625-5 SGC-14 Drive Steel Set 1

R-16625-6 SG2 Extension (3ft) 3

R-16625-7 SG4 Couplers 4

R-16625-8 SG3 Radius Tip 1

R-16625-9 SG-14 1 1/4" Shank 1
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36 R-16979 ROCK DRILL TOOL SET 1

          Each Set Consists of the Following Items Qty/Set

R-16979-1 Rock Drill Stainley HD45( Uses R-16625-1)

R-16979-2 7/8" x 2' 1

R-16979-3 7/8 "x 4' 1

R-16979-4 Couplers 2

R-16979-5 1" Shank 1

R-16979-6 1 3/4" Carbide Bits 5

R-16979-7 Bearing Plate 1

Accessories (CONTINUED)

37 R-14304 FOUNDATIONS STAKES 1.2 Mts. 26

38 R-16001 20 ft. INSULATOR / HARDWARE STORAGE CONTAINER 1

39 R-16431 20 ft. STORAGE CONTAINER FOR TOWER SECTIONS. 4

Table
Recommended Spare Parts

0%
30%
10%
5%

Thimbles and PLP Grips 30%
Guy Wire 30%
Guy Strain Insulators 10%

Normal Soil Anchors 30%
Swamp Anchors 30%
Rock Anchors 30%

   Anchors:

   ERS Structure Components
   ERS Nuts, Bolts and Lockwashers
   Conductor and Insulator Hardware
   Insulators and Corona Rings
   Guy Wire Components:
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scortez
Text Box
2. APPROX. WEIGHT= 14 Kgs. (30 Lbs.)
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 1 1/4 +/- 1/64 

 1 1/8 +/- .06   BOTH ENDS 

 7 ft. (84. ") 

1. 
 3/8 BOTH ENDS 

 

1-8 UNC-2A 
1." LENGHT
BOTH ENDS

R1/8 2 PLCS BOTH ENDS

1: 1 SCALED LEFT VIEW

1R-16624-2

REVISIONS
LTR
1

DESCRIPTION
REDDRAWEN IN CAD. NO CHANGES

ENG/DATE
A.K. 10/14/21

BY/DATE

10/14/21

STRAP10A 1INX7FT ROD

E.A. 10/14/21

X.XX
X.XXX

±0.06
±0.06

DIMS IN INCHES  BREAK EDGES 0.015
TOLERANCES - UNLESS OTHERWISE SPECIFIED

X/X

±0.010
ANGLES ±1°

MATERIAL FINISH

DRAWN

CHECKED

ENGINEER

SIZE SCALE DWG REV

SEE NOTE 1 SEE NOTE 2

SALES
APPROVALS DATE

ARA K.

EMIGDIO A.

SERGIO C.

10/14/21

10/14/21

X.X
±0.03  1-8 UMC ENDS

B 1:6

NOTES: UNLESS OTHERWISE SPECIFIED
 MATERIAL: FORGED STEEL PER ASTM STD. A-5761.
FINISH: HOT DIP GALVANIZE PER ASTM A-1532.
WEIGHT: 16.5 LBS. (7.5 KG.)3.
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11 ERS PROSPOT® ANALYSIS 
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Emergency Restoration System - ProSpot 5.0.85  
Series 600H - ERS Series 600H (2.9m column height interval)  

Printed: 9/6/2023 
Registered To: HARUT AVETISYAN 
Version 5.0.85  

 

Horizontal Vee - 400KV 

 

Plan View 

 

Conductors Per Phase: 2  Elevation 
View  

Insulators Per Phase: 2  
 

a =  20.0 degrees 

  

A =  8.7 m 

B =  3.8 m 

BP =  194.06 kPa 

C =  0.0 degrees 

CH =  21.9 m 

H1 =  21.9 m 

H8 =  39.3 m 

HT =  48.0 m 

IGH =  13.20 m 

L1 =  22.5 m 

L2 =  48.6 m 

L3 =  40 m 

L4 =  31 m 

L5 =  23 m 

L6 =  39.9 m 

L7 =  21 m 

RW =  88.5 m 

X1 =  1.0 

X2 =  1.0 

X6 =  1.0 
 

 
Conductor / OHGW Data - RUBUS  

Cond. Diameter =   3.15 cm Cond. Unit Weight =   1.62 kg/m Cond. Tension (Tension 1) = 34.0 kN 

OHGW Diameter =   1.02 cm OHGW Unit Weight =   0.45 kg/m OHGW Tension  (Tension 1) = 13.3 kN 

 
Geometry Data - 400KV  

Post Buckling =   75 kN  

 
Loading Data - LOAD 1  

Conductor Wind =   1200.0 Pa Column Wind =   1200.0 Pa Radial Ice =   0.00 cm Addl. Ecc. =   10.0 cm 

Shape Factor =   2.10 OLF Vertical =   1.10 OLF Horizontal =   1.10 OLF Line Tension =   1.10 

 
Wind and Weight Span Data - PRO 1  

Allowable Wind Span =  400.0 m Allowable Weight Span =  400.0 m 

 
Insulator Loads   
Max Post Insulator Load = -13 kN, 53 kN Max Suspension Insulator Tensile Load = 8 kN         

Guy Loads (kN)/Lead  
T1 = 37 kN T2 = 27 kN T3 = 92 kN        

T4 = 92 kN T5 = 83 kN T6 = 28 kN        

Int. Front (IF) = 8 kN Int. Back (IB) = 8 kN T7, T8 Anchor Load = 60 kN          
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Guy Wire Lengths 

  a  

Int Guy 1 26.1 m  

Int Guy 5 26.1 m  

Front Guy 1 31.4 m  

Back Guy 2 68.3 m  

Back Guy 3 56.0 m  

Back Guy 4 43.7 m  

Back Guy 5 31.4 m  

Midphase Guy 6 56.0 m  

Int. Longitudinal Guy 7 25.6 m  

Longitudinal Guy 7 31.0 m  

Longitudinal Guy 8 45.0 m  
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Emergency Restoration System - ProSpot 5.0.85  
Series 600H - ERS Series 600H (2.9m column height interval)  

Printed: 9/6/2023 
Registered To: HARUT AVETISYAN 
Version 5.0.85  

Dead End - 400KN DEAD END  

 

Side 1 Back Guys    Side 2 Guys  
Total Back Anchors - 8 req'd  Plan View  Total Side Anchors - 8 req'd  

 

Back Guys    Side Guys  

Conductors Per Phase: 2  Elevation 
View  

  

Insulators Per Phase: 2      
 

a =  60.0 degrees 

A =  8.7 m 

B =  8.7 m 

BP =  344.79 kPa 

CH =  21.9 m 

d1 =  11.0 m 

d2 =  15.3 m 

d3 =  19.7 m 

d4 =  24.0 m 

IGH =  13.20 m 

L1 =  21.9 m 

L2 =  30.6 m 

L3 =  39.3 m 

L4 =  48.0 m 

L5 =  21.9 m 

L6 =  30.6 m 

L7 =  39.3 m 

L8 =  48.0 m 

O1 =  OHGW In 

O2 =  OHGW Out 

P1 =  Phase In 

P2 =  Phase Out 

X1 =  1.0 

X2 =  1.0 

Y1 =  2.00 
 

 
Conductor / OHGW Data - RUBUS  

Cond. Diameter =   3.15 cm Cond. Unit Weight =   1.62 kg/m Cond. Tension =   38.0 kN 

OHGW Diameter =   1.02 cm OHGW Unit Weight =   0.45 kg/m OHGW Tension =   13.3 kN 

 
Loading Data - WIND ZONE 4  

Conductor Wind =   1220.0 Pa Column Wind =   1220.0 Pa Radial Ice =   0.00 cm Addl. Ecc. =   10.0 cm 

Shape Factor =   2.10 OLF Vertical =   1.10 OLF Horizontal =   1.10 OLF Line Tension =   1.10 

 
Wind and Weight Span Data - PROF 1  

Allowable Wind Span =  400.0 m Allowable Weight Span =  400.0 m 

 
Guy Loads (kN)/Lead  
Back  T1 = 94 kN T2 = 94 kN T3 = 94 kN T4 = 18 kN Int = 4 kN 

 

Side  T5 = 32 kN T6 = 32 kN T7 = 32 kN T8 = 8 kN Int = 8 kN 
 

Front  F-Int = 7 kN         
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Guy Wire Lengths 

a  b  

Int Guy 1 27.8 m 27.8 m 

Int Guy 5 25.6 m 

Back Guy 1 32.9 m 32.9 m 

Back Guy 2 45.9 m 45.9 m 

Back Guy 3 59.0 m 59.0 m 

Back Guy 4 72.0 m 72.0 m 

Side Guy 5 31.0 m 

Side Guy 6 43.3 m 

Side Guy 7 55.6 m 

Side Guy 8 67.9 m 
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Scope of work 
Type of Towers: 400 kV Emergency Restoration Tower Systems (ERS) 

Client: Jaigad Power Transco 

Quantity of Towers Per Set: 2x 400 kV Towers used as vertical suspension and 1 x 400 kV Tension Tower 

Tower Solutions Proposal 

Technical Specifications 
Table 1 summarizes the technical specifications that were used to complete this proposal as per the 

customer’s request.   

Table 1: Tower Components Specifications 

 Suspension Tension 

Quantity 2 1 

Voltage (kV) 230 400 

Back and Front Span (m) 400 400 

Height of tower from ground to top (m) 52.5 52.5 

Line Angle degrees 0 - 15 0-90 

Number of conductors 4 4 

Max Wind Speed (km/h) 144 144 

 

Tower Solutions Conformance to Tender 
- 230 kV ERS towers with a height of 52.5 m as per client request.  

- Tower sections are 46 cm by 46 cm by 2.58 m and weigh 120 kg, as Appendix A shows.  

- The articulation base has a bronze bushing, shown in Appendix A. 

Proposed Package 
Tower Solutions proposes the following materials and services package.  

Material 
- 2 x 400 kV used as Vertical Suspension  

- 1 x 400kV used as a Tension 

- Insulator Assembly and Hardware  

- Helical anchors  

- Rock Anchors 

- Conductor and Guying hardware  

- One Tower Erection Tool Sets 

- 3 x Customized Storage 20 ft High Cube Containers 
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Additional Services free of charge  
- Online Engineering Design Support  

- Engineering Design Library  

FREE SERVICES Qty Price (CAD) 

Continuous Online Engineering Design Support to 

Our Customer 
1 Free of charge 

Access to our vast Engineering experience in ERS 

Installation support to solve emergencies or other 

situations. 

 
1 

 

Free of charge 

Unlimited access to our Engineering Design Library 1 Free of charge 

Tower Solutions Rapid Design Software 1 Free of charge 

 

Warranty 
- 5 Years, best warranty in the industry. 
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Appendix A 
Details of Value-Added Components That Sets Us Apart 
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Tower Section:  

The tower section has a moment of inertia (MOI) 30% 

higher than the competitor. MOI is a key factor in 

designing ERS. Higher MOI translate in less guy wires 

higher forces. The unique square design section 

measures.  

The 0.46m X 0.46m x 2.58m weighing 120kg provides: 

1.  A fall arrestor that is continually running 

along the corner providing a safe tether for 

the lineman. 

2. A gin pole that is continuously running along 

the corner provides a safe and efficient 

means of erecting the tower. 

Articulation: 

The articulation consists of a fixed steel attached to the 

foundation plate and a pivoting upper plate attached to the 

tower column.  

 A unique bronze alloy element that minimizes friction 

between the ball and the socket to: 

1. Prevents the wearing of the steel ball. 

2. Eliminates the seizing of the metal surfaces if the tower is left in place for longer periods.  

 

 

Bolted Articulation 

- The steel cone of the Articulation is bolted to the base plate 

through a specially designed raised flange. M16x65 mm 

bolts are NOT permanently fixed to the base plate but 

rather used to freely bolt steel cone to flange. A unique 

feature to prevent damaging and bending of bolts.  

 

 

 

 

 

COMPLETE 

ROTATION IN 

M16x65 bolt are used to connect the articulation to 

the base plate thru a raised flange 

Articulation 
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Universal Attachment:  

The guy wires, insulators, and any other hardware are attached 

to the tower via a universal attachment (UA). A single UA can 

handle many items. 

 

The UA is bolted (in red) right on the tower and it has 

a back up plate (in yellow) on the inside face of the 

tower to distribute the load evenly on the tower from 

the UA. A bolted UA is safe because it will never slip down due to a download force.  

A clever design of hardware parts to install on the UA provides two degrees for the 

composite post insulator. A safe way to : 

1.  Equalizes the unbalanced longitudinal conductor loads of adjacent 

spans and enables the vertical inclination of the post-insulator.  

2. The conductor movement is damped, and not transmitted to the tower. 

3. A temporary locking device can be used to fix the post insulator when 

stringing.  

Transfer rods (Not connecting rods) can be installed to connect two opposing attachment plates on the 

tower in order to improve the balance and overall strength of the tower. 

 

 

 

 

 

 

Fall Arrestors:  

This third generation Fall Arrestor has been designed for better safety for the 

lineman. This new design allows a free and ease movement upward, but it will 

not move in the downward direction unless moved manually by the lineman. It 

can be attached to any corner of the tower and provides continuous protection.  
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Sky wire arm extension: 

A unique design for better protection against lightning our 

sky/earth/ground wire bracket provides an extension of 400 mm from the 

tower and can be extended to 500 mm. The only one design in the 

industry which provides such and extension and can be used equally for 

suspension or tension clamp for either OHGW or OPGW. 

 

Gin Pole:  

 The gin pole is the most important tool used for raising and lowering tower 

sections, insulators, etc. It slides up and down along any of the 4 corners of 

the tower. Positioning the gin pole along the tower in a precise position is 

important for the safety of their operation efficiency and ease of work for 

lineman.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Locking Device for Gine Pole 
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Storage of ERS:  

We have spent countless engineering hours in collaboration with some of our most loyal customers 

to design the perfect storage design. The result is a Tower Solutions ERS kit with 20’ high cube 

containers. Inside each container, we store TWO x up to 45 m tall ERS, suspension and/or tension, 

with all the insulators for 135, 230, and 500 kV, all the hardware accessories, equipment, guy wire, 

capstan, hand tools, and more necessary to erect and dismantle the two ERS. Everything is stored 

in a precise manner on specially designed racks and shelving so that it is easy and efficient to reach 

for the materials and return them at the end of the job. An inventory count is easy and visual at 

the same time. We are unique in the industry for this.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The container is loaded in such a way that all materials needed for installation first (i.e. the 

base) are in front.  

Everything piece of material has a designated place, making it easy to organize and keep track of 

all components and tools.  

 

 

 

CONTAINER WITH RACKING 
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IEEE 1070 – 2006 and IEC 60652 

TS is the only manufacturer that has physically preformed both tests on 

our ERS.  

IEEE 1070 2006 is North American standards for the testing of ERS. The 

intent of this type test is to test every individual component of the 

tower to a set load. Acceptance criteria are spelled out in the 

standards. Tower Solutions towers has no problem meeting these 

standards. See our test results in Appendix E.  

 

IEC 60652 is a European type test that requires the manufacturer to test its tower as a whole assembled 

unit and under loads described by the customer. Typically, beside the loads for conductors, span wind ice 

etc. There are also tests for broken conductor and increasing the load to 150 % / 200% or original to see 

how the structure behaves. It is a mandatory test for any new structures steel or aluminum, not 

mandatory for ERS yet buy we believe it should be. It is not a test that can be simulated or substituted 

with an FEA or PLS calculation. See or test results in Appendix E. 

 

 

 

 

 

 

 

1009



 

 

 

 
 

 

 

 

 

 

 

Appendix B 

Bill of Materials 
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Appendix C 
Specimen Only Tower Drawings 
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SINGLE CIRCUIT VERTICAL SUSPENSION TOWER SPECIMEN DRAWINGS 
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DOUBLE CIRCUIT VERTICAL SUSPENSION SPECIMEN DRAWINGS 
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Appendix D 
Testing 
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IEC Testing 
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IEEE Testing 
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ISO Certificate 
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