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|. Safety

This manual contains important information concerning the installation of your Bergey
guyed-lattice (GL) tower. We strongly recommend that you read and familiarize yourself
with its contents.

At several points in this manual, items of special interest or significant impact are
highlighted by one of the following symbols:

1
&DANGER: Hazard or unsafe practice that could cause personal injury or death.

I
&WARNING: Hazard or unsafe practice which could cause product damage.

NOTE: Significant point of interest.

1. All persons not directly involved in the installation should stay clear of the area.

2. All persons on or near the tower should wear OSHA-approved hardhats.

3. Tower work should be done by trained personnel.

4. Tower should not be constructed near utility lines. Injury or death may result.
5. Climb the tower with proper safety equipment.

6. When working on the tower, use a safety harness and tool belt.

7. Never carry tools or parts in your hands while climbing the tower.

8. Keep the amount of work to be done on the tower to a minimum.

9. Never stand directly below someone who is working on the tower.
10. Never work on the tower if alone onsite.
11. Never climb tower unless alternator is shorted and blades are barely rotating.

12. Stay clear of the tower in the presence or possibility of severe weather of any kind.
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No inspection of tower at recommended intervals
Improper guy line tensioning

Improper torque on guy line grip clips

Improper anchor installation

Failure to use safety cables on turnbuckles
Construction of base pad above frost depth
Improper torque on tower connections

Improper height of installed guy lines

SN ° BN O Bl > BN D

Stainless steel cotter pins not used

10. Improper installation in corrosive soil
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Il. Receiving, Handling and Identification

A. BWC Wind Turbine

BWC turbines are shipped in three pieces: two crates plus the tail boom as an unpackaged
assembly. Additionally, the controller is shipped in its own box. The contents, weights and
dimensions of these pieces are as follows:

1. Powerhead Skid: 1022 Ibs., X3 &xB8® 0 ( Hx Wx D)

a. Mainframe/alternator assembly with tower adapter
b. Spinner (nose cone)

C. Tail Fin

d. Blade, Spinner, Tail Fin attachment hardware
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2. Blade Carton: 180 Ibs, 16 0 3%0x 1 1(Mx8VxD)
a. Three rotor blades

3. Tail Boom: 1451bs,1 3 0 x 2 §ExWxDx 2

4. Controller Skid: 2401b,2 0 04 80 XHXWXDD
(May be shipped separately, direct from manufacturer)
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Upon delivery, the boxes and contents should be checked for parts and signs of damage.

If any damage is found its extent should be noted as precisely as possible. Digital
photographs can be helpful in verifying claims against the carrier. BWC should be notified

as soon as possible so that the necessary replacement parts can be sent. When reporting

a damaged or malfunctioning component of the system, include the item's part number.

Do not dispose of damaged goods until t hey
department.

The blade box, electronics box and powerhead shipping pallet should be retained in
storage in case component shipping is required at some later date.

B. Guyed-Lattice Tower Kit

The BWC Guyed-Lattice (GL) Tower Kit will include a number of 3 m (10 ft) welded tower
sections, bundles of guy wire, bundles of anchor and grounding rods, and one or more
boxes/pallets of hardware and miscellaneous materials. Specific packing lists are provided
with each shipment. All major items should be properly inspected before delivery is
accepted.

Version 6.5, November 2014

ot}



BWC Excel-10 Installation Manual - GL Tower 8

iy : .
i R

1

ADANGER: The tower sections are heavy, approximately 250 Ibs. each. Handling
these sections by hand is not recommended because of the risk of back injury. If
you must move sections by hand, always use at least four (4) people and make
sure to do the actual lifting as much as possible with the legs, not the back. Wear
work gloves to avoid injury from rough surfaces. The best way to move GL tower
sections is with a forklift, tractor (with a front end loader), or crane.

C. Tower Wiring Kits

Most people choose to purchase a Tower Wiring Kit along with the Tower Kit. The Tower
Wiring Kit consists of the down-tower armored cable, connectors and fasteners, a fused
disconnect switch that mounts to the tower, and a surge arrestor. Specific packing lists are
provided with each shipment. All major items should be properly inspected before delivery
is accepted.
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D. Packing Lists

Table 1: Tower Packing List

No. Description BOM Qty. UM PURPOSE
XLG- 18 | 24| 30 | 37 | 43 |49 Tower Height (m)
60 [ 80 | 100 | 120 | 140 [160 Tower Height (ft)
MANGL MANUAL GEl;(-(r:VI\ET INSTALL, 1 1 1 1 1 1 EA | Installation Instructions
11500-1 TOWER SECTION GL18 STD . .
GALV GALV 4 6 8 10 12 14 EA | Middle tower sections
11500-2 TOWER SECTION GL18 BASE )
GALV GALV 1 1 1 1 1 1 EA | Base tower section
11500-3 TOWER SECTION GL18 TOP .
GALV GALV 1 1 1 1 1 1 EA | Top tower section
PIER PIN GL TOWER .
11500-8 G 3/4" x 16-3/4" 1 1 1 1 1 1 EA | Anchor pin for tower base.
ANCHOR ROD 1" x 10' OVAL .
HMDO001 EYE & NUT 3 3 3 3 3 3 EA Main anchor rod
HNDO0O1 NUT 1"-8 A-563 HDG 3 3 3 3 3 3 EA | Clamp anchor plate to rod
]é]ﬁlil-\jl ANCHOR ROD CHANNEL GALV 3 3 3 3 3 3 EA Anchor rod plate
1G1A1Ll\£/1 PLATE EQUALIZER GL18 GALV 6 6 6 6 6 EA | Turnbuckle attach plate on anchor rods
11573 PLATE EQUALIZER GL-160
GALV GALV 6 EA | Turnbuckle attach plate on anchor rods
HB6002 BOLT 3 / -860x 1 HH,SS 3 3 3 3 3 3 EA | Attach winch to bottom tower section
HN6008 NUT 3 / -860HH NYLOCK SS 3 3 3 3 3 3 EA | Attach winch to bottom tower section
HW6003 WA SHER 85 BLAT SS 6 6 6 6 6 6 EA | Attach winch to bottom tower section
ROD GROUNDING 5 / 8 &b
HMO0008 COPPERCL 4 4 4 4 4 4 EA | Ground rod at each pad
HM0042 CLAMP GROUNDING DIRECT 8 8 8 8 8 8 EA Attach tower & anchor rods to grounding
BURIAL rod
CABLE #2 BARE STRANDED Attach tower & anchor rods to grounding
CABO11 COPPER 18 18 18 18 18 18 FT rod
HM2007 COTTER 2?‘62/832 x1-1/2 3 3 3 3 3 3 EA | Exchange pins on guy shackles
HBB028 | BOLT3/4"10X3-1/,4825HDG | 9 | 9 | o | 18 | 18 |30 | EA [ AUach towersection(s) with guy tabs, guy
plate to anchor rod on 160’ (3).
HNBO014 NUT 3/4"-10 PIN-LOCK,HDG 9 9 9 18 18 27 EA Attach tower section(s) with guy tabs
HBB026 BOLT 3/4"-10 X 2-3/4" A325 HDG 39 | 57 75 84 102 |111 | EA | Attach tower sections without guy tabs
HBB024 BOLT 3/4"-10 X 2-1 / A325 HDG 6 6 6 6 6 6 EA | Attach turbine to top tower section
HNBO11 | NUT 3/4"-10 A563-DHHEXHDG | 48 | 66 | 84 | 93 | 111 [120| EA | Attach tower sections without guy tabs,
turbine & guy plate
HNBOO8 PAL NUT 3/4" HDG 48 | 66 | 84 | 93 | 111 |120| Ea | Attach tower sections without guy tabs,
turbine & guy plate
HMAO001 THIMBLE 5/ 8HD 3 3 3 3 EA | Attach top guy cable to turnbuckle
HM9001 THIMBLE 9/160HD 3 3 EA | Attach top guy cable to turnbuckle
HM6002 THIMBLE 3 / BID 3 3 3 6 6 9 EA Attach bottom and middle guy cable to
turnbuckle
11507-8 GUY WIRE ASSY, 3 /5B DBABx| 3 EA | Bottom guy cable
GUY WIREASSY,1/ 20 x
11551-7 3/4" SHKL 3 EA | Top guy cable
11507-9 GUY WIRE ASSY, 3/ 870" TAB 3 EA | Bottom guy cable
11551-8 GUY WIRE ASSY, 1/ 2103 8/4 3 EA Top guy cable
SHKL
11507-10 GUY WIRE ASSY, 3/8 0 95XTAB 3 EA Bottom guy cable
11551-9 GUY WIRE ASSY, 5/8 0 13%' 3/4 3 EA Top guy cable
SHKL
11507-11 GUY WIRE ASSY, 3/8 0 90kTAB 3 EA | Bottom guy cable
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No. Description BOM Qty. UM PURPOSE
XLG- 181241 30 | 37 | 43 |49 Tower Height (m)
60 | 80 | 100 | 120 | 140 [160 Tower Height (ft)

11507-12 GUY WIRE ASSY, 3/8 0 14”' TAB 3 EA Middle guy cable

11551-10 GUY WIRE ASSSHYK,LSIS 0 16K’ 3/4" 3 EA | Top guy cable

11507-13 GUY WIRE ASSY, 3/8 0 118' TAB 3 EA Bottom guy cable
11507-7 GUY WIRE ASSY, 3/8 0 16%' TAB 3 EA Middle guy cable

11551-11 GUY WIRE ASSSHYKEIS 0 19" 3/4" 3 EA | Top guy cable

11507-14 | GUY WIRE ASSY, 3/8 0 12%' TAB 3 EA Bottom guy cable

11507-15 GUY WIRE ASSY, 3/8 0 1580' TAB 3 EA Lower middle guy cable

11507-16 GUY WIRE ASSY, 3/8 0 18%' TAB 3 EA Upper middle guy cable

11551.12 | GUY WIRE ASSSHYK, L5/8 & 215' 3/4" 3 | EA | Topguy cable

HM6007 CLIP 3/8" DOUBLE GRIP 6 6 12 12 18 EA | Attach 3/8" guy cable to turnbuckle (2 per)
HMB8005 CLIP 7/160to0 1/2" DOUBLE GRIP 9 EA | Attach 1/2" guy cable to turnbuckle (3 per)
HMAO010 CLIP 9/160t0 5/8" DOUBLE GRIP 9 9 9 9 EA | Attach 5/8" guy cable to turnbuckle (3 per)
HN7003 PAL NUT 7/16" HDG 12 |12 | 12 | 24 | 24 |36 | EA E;’gé’f double grip clips used on guy
HN8005 PAL NUT 1/2" HDG 18 | 18 EA Egt;é/f double grip clips used on guy

For 5/8" double grip clips used on guy
HNAQ004 PAL NUT 5/8" HDG 6 6 24 27 27 30 EA Eﬁﬁlses & turnbuckle eye to equalizer plate
HMDO007 TURNBUCKLE 1" x 12" EYE & 3 EA Between equalizer plate and top guy
EYE cable

HMC003 TURNBUCKLIIEE\Y(/IS x 12" EYE & 3 3 3 3 3 EA E:tt)\llgeen equalizer plate and top guy
HMAO11 TURNBUCKLIIEE\S(/IS x 12" EYE & 3 3 3 3 3 6 EA Eaett)\li;een equalizer plate and second guy
HM8008 TURNBUCKLEyléZ x 9" EYE & 3 3 3 EA E:é\liéeen equalizer plate and bottom guy
HBB025 BOLT 3/4"-10 x 30A325 EA | Attach guy plate to anchor rod

HBAOO8 BOLT 5/8"-11 x 2-3/4" A325 HDG EA | Attach turnbuckle eye to equalizer plate
HBAO13 BOLT 5/8"-11 x 3" A325 HDG 12 EA | Attach turnbuckle eye to equalizer plate
HNAO0O08 NUT 5/8"-11 HEX A563-DH HDG 12 EA | Attach turnbuckle eye to equalizer plate
HM4006 CLIP 1/ MALLEABLE 6 EA | Safety Cable Clamps

AWR401 WIRE ROPE 1/4" x 6' GALV. 3 3 3 EA Safety Cables

AWR402 WIRE ROPE 1/4" x 6' GALV. 3 EA Safety Cables
11508-1 FURL CABLE ASSY, 3/160 68&' 1 EA Cable from turbine to furling winch
11508-2 FURL CABLE ASSY, 3/160 88&' 1 EA | Cable from turbine to furling winch
11508-3 FURL CABLE ASSY, 3/160 180 1 EA | Cable from turbine to furling winch
11508-4 FURL CABLE ASSY, 3/160 120 1 EA | Cable from turbine to furling winch
11508-5 FURL CABLE ASSY, 3/160 140 1 EA | Cable from turbine to furling winch
11508-6 FURL CABLE ASSY, 3/160 1&0' 1 EA | Cable from turbine to furling winch
HM3003 THIMBLE 3/160SS 1 1 1 1 1 EA | Attach furl cable to turbine cable

HM3002-B CLIP MALLEABLE 3/16"1 SS 2 2 2 2 2 EA | Attach furl cable to turbine cable
SX0084 CRATE, TOWER HDWE 1 1 EA Shipping crate
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No. Description BOM Qty. UM PURPOSE
XTWK- 181241 30| 37|43 | 49 Tower Height (m)
60|80[100/120(140|160 Tower Height (ft)
AXA009 SWITCH DISCONNECT - 600V 60A 1)1 1 1 1 1 EA Turbine Disconnect
AXAO013 | HUB FOR XL DISCONNECT SWITCH 1 1 1 1 1 1 EA Turbine Disconnect
AFA016 FUSE FRS-R-45 (BUS) 313 3 3 3 3 EA Turbine Disconnect
CABO006 | CABLE ARMOR TYPE MC 3 x #6 AWG | 60 | 80 | 100 | 120 | 140 | 160 | FT Tower Wiring
EC0152 CONNECTOR CRS-HINDS TMC285 212 2 2 2 2 EA Turbine Disconnect
HNB002 LOCKNUT 3/40 ELE| 1 1 1 1 1 1 EA Turbine Disconnect
HMB006 | BUSHI NG 3/ 40 PLAST]| 1 1 1 1 1 1 EA Turbine Disconnect
HMO0012 | CABLE TIE 13-3/8" NYLON BLACKHD (50 [ 50 | 50 | 50 | 50 50 EA Tower Wiring
EC0153 | GROUNDING BAR KIT, DISCONNECT | 1 1 1 1 1 1 EA Turbine Disconnect
HB4010 BOLT -204% 10 HH C| 4 | 4 4 4 4 4 EA | Attached disconnect to tower
HN4004 NUT NYLOC 1/4"-20 SS 4 | 4 4 4 4 4 EA | Attached disconnect to tower
HW4001 | WASHER 1/ 40 x 5/80| 8] 8 8 8 8 8 EA | Attached disconnect to tower
ARRO003 ARRESTOR LIGHTNING LA603 1 1 1 1 1 1 EA Turbine Disconnect
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l1l. Tower Foundation

A. Layout of Foundation

The basic foundation layout is shown below. The three guy radii do not need to have
exactly the same length, but the variation between all guy radii on the tower should be kept
within +/- 8 percent of the tower height.

Guy Anchor Pad
(3 Required)

N

120°

Ground Level Base Pad

120°

Guy Radius 4%
\ Front of Anchor

120°

Minimum Guy Radius is 60% of the Tower Height
Maximum Guy Radius is 90% of the Tower Height

NOTE:

BWC Tower kits are shipped with sufficient
guy cable for an 80% radius.

For longer guy radii, the guy cable must be
special ordered.

Figure 1. Tower Plan View
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The nominal angular spacing for the anchor points is 120°, such that the anchors are

equally spaced from one another.

greater Adalong

Variations are allowable up to £10° of nominal.
Likewise the elevations for the anchor points need not be the same. Variations of £15
percent in the guy point elevations are allowable, but the nominal upper guy cable-tower
angle should be maintained. Note that a downhill anchor location will require a much

t he

requires less along-the-ground distance.
placement and required guy cable length.

groundo

ancho

r

di

stance

Figure 2 shows how terrain affects anchor
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EFFECT OF SLOPING TERRAIN ON GUY DISTANCE

Figure 2: Effect of Sloping Terrain on Guy Cable Length

Table 3: Guy Radiuses

Tower Height (FT) 60 80 100 120 140 160
GRyiny @ 60% (FT) | 36 48 60 72 84 96
GRuuax @ 80% (FT) | 48 64 80 96 112 128

As shown in Figure 3-B, the anchor points define the corners of an equilateral triangle,

with the tower base located exactly in the center.

To eliminate the need to plot angles in

laying out the tower foundations, Figure 3-A can be used to show measured coordinate

lengths.

Using the ratios in Figure 3-A, the anchor points and base pad can be marked with a tape
measure. Starting at the center point A, measure out a distance equal to GR (the guy
radius) and stake it. This will be point B. Put another stake at point C by measuring a
distance equal to one-half GR along the line connecting points A and B. Now estimate a
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perpendicular line through point C to find and stake points D and E. Points D and E can
be checked and adjusted by making sure that distances A-D and A-E are equal to GR.
Make a final check by confirming that distances B-D, D-E and E-B are equal.

B

C .

1.73 Gl
® - ANCHOR POIT (1'73 GR)
Figure3-A Figure3-B
GR = GUY RAD

Figure 3: Simple Method for Layout of GL Tower Anchors

B. Base Pad

The recommended base pad for most GL towers of 60-120 ft in height is shown in Figure
4. For towers of 140-1 6 OGndheight the base pad may be larger due to the extra loading
created by the large tower, depending on the type of soil present on site. Constructing this
pad requires only simple forms and steel reinforcing bar. In areas where the freeze depth
exceeds 18 in, the depth of the pad must be increased to reduce the likelihood of "frost
heaving."

1

QWARNING: The pad should extend down at least 6 in below the frost line.

The base pad hole should be excavated deep enough that approximately 6 in of sand can
be placed in the hole prior to pouring the concrete. When finishing the pad surface, a 24
inch diameter circular area in the center of the pad should be finished flat and level, while
the surrounding region may be sloped slightly to provide drainage.

NOTE: Insert the pier pin into the concrete of the pad before the concrete sets.

In areas with very deep frost, soil bearing strength may demand very large base pads,

requiring many yards of concrete. In these situations, concrete volume may be decreased
through the use of a pier-and-pad tower base foundation.
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TOWER BASE PAD CONSTRUCTION

—4.5'—
TOP OF PAD
MUST BE
45 STRAIGHT AND
. LEVEL WITHIN
3/4" x 16.75" PIER PIN 1/8"
EMBED 12"
— Ji o | MINIMUM PAD
1 ‘,/ / J = U
0.5'AGL 27 X 1.|5 THICKNESS =1.5

MUST EXTEND 6"

#4 HORIZONTAL BELOW FROST

REINFORCING BARS

DEPTH
MAXIMUM SPACING 12"
BOTH DIRECTIONS,
TOP AND BOTTOM
TOWER BASE PIER WITH PAD
3/4" x 16.75"
—— 36" - PIER PIN

r 6" AGL /

=
T (11) #4 CIRCULAR
49" / TIES 6" O.C.

$ c

ONSTRUCTION JOINT
7

—— — (12) #6 V-BARS
24" W 90° HOOKS

S~

T

Gl
===

. (7) #6 H-BARS
* \ BOTH WAYS
—~— 172 T8B, 11" O.C.
FOUNDATION NOTES (28 BARS)

1. CONCRETE 3000 PSI MINIMUM.

2. ASTM A-615 GRADE 60 REBAR.

3. COMPACTFILLIN 8" LIFTS TO AT LEAST 100 PCF.

4. WATER TABLE BELOW CONCRETE AT ALL TIMES.

5. MUST EXTEND AT LEAST 6" BELOW FROST DEPTH.

6. ATLEAST 3" CONCRETE COVER REQUIRED OVER ALL REBAR.

Figure 4: Typical Pad Dimensions
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IMPORTANT
ROD EYE MUST

GUY ANCHOR CONSTRUCTION

BE ORIENTED
AS SHOWN 1" DIAMETER x 10' FT

OVAL-EYE ANCHOR

00 |-

|
|

I

REINFORCING BARS
BOTH FACES

BOTH WAYS

MAXIMUM SPACING 12"

; X
C3x4.1x12"

CHANNEL CLAMPED
BY 1" UNC NUTS

FOUNDATION
LAYOUT

B

GUY WIRé - TOWER

ANCHOR PAD

ANCHOR NOTES
1. CONCRETE 3000 PSI MINIMUM.
2. ASTM A-615 GRADE 60 REBAR.

3. COMPACT FILL IN 8" LIFTS TO AT LEAST 100 PCF.
4. WATER TABLE BELOW CONCRETE AT ALL TIMES.
5. MUST EXTEND AT LEAST 6" BELOW FROST DEPTH.
6. AT LEAST 3" CONCRETE COVER REQUIRED OVER ALL REBAR.

ALIGN ANCHOR ROD
WITH CENTER OF
ANCHOR PAD

J

==
\Tl

]
i i‘mr
=11

=
‘
i

Al_l

{

3" MIN - 4" MAX }

!
|

ANCHOR REINFORCING
CAGE

o,

k3 G

+ \\/\(
(USE #4 BARS) >\ F

DIMENSIONS (IN FEET)
TOWER HEIGHT
DIM | 60 -120 140 160
A 6 6.5 6.5
B 1.5 25 25
[+ 3 3 3
D 6 6 8
E 1 2 2
F 225 25 25
G 55 5.5 75

Figure 5: Typical Guy Anchor Dimensions
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C. Subsurface Guy Anchors

The generally recommended anchors for GL 60-160 towers are subsurface concrete
sl eeper s o0 Fasres Hf thevsoil stramngth is less than 2,000 pounds per square
foot, however, a larger subsurface pad may be required. Note thatt he & 4 D GoWds
require an excavated hole that is deeper than the standard excavation used for the shorter
GL-towers.

Prepare anchor rods before excavating anchor holes. Clamp the anchor rod channel onto
the threaded end ofthe 10f t | ong anchor rod wusing two of

&WARNING: Coat the anchor rods with fiber reinforced roofing grade tar (where the
anchor will be in the ground) to prevent galvanic corrosion. Allow the tar
to cure before the rods are incorporated into the sleepers. Alternately,
cover the anchor rods with conduit.

Dig a hole of appropriate size and depth, oriented perpendicular to the GR line. The front
edge (towards the tower base) of the hole is the reference point for measuring the required
anchor radius (guy radius + 6 ft). This job is best done with a backhoe.
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e
Pl

A narrow slot should be cut from the center of the long side of the hole, towards the base
pad. The slot should extendfroma b out 2 6 battor of éhe holk eut at a 45 angle
from horizontal. This slot will be used for the anchor rod.

AR 9 T XA

Prepare three r ei nSuspend thencggesbsa that & @@p@miatedamount
of clearance is provided. Pass the anchor rod eye through the rebar cage, and then place
the cage and rod in the hole so that the rod sits in the slot and the plate is centered in the
cage. Check the angle of the anchor rod and support it so that it rests at ~45 above
horizontal (55° for 140-160 towers).
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NOTE: Make sure the oval-eye at the end of the rod is positioned vertically so the
equalizer plates will be vertically aligned when installed.

The concrete shall be placed in direct contact with undisturbed soil; using a vibrator to be
sure it fills properly around the rebar and anchors.

&WARNING: Do not use forms for concrete work below grade.
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After the concrete has cured for at least two days, the hole can be backfilled. Make sure
that the backfill is properly compacted.

Backfill each anchor hol e ail fayeBt®a dersity efratsleast ¢ 0 mp ¢
100 pounds per cubic foot (pcf).

Other types of anchoring arrangements may be used for very soft soils or rock. Please

consult the Engineering Department at Bergey Windpower for assistance in these
situations.
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V. Tower Assembly

Upon arrival on site prepare the installation area for tower erection, following the general

site layout shown in
Figure 6 (60-1 4 0 6

t o set

up

toroRigare 7 (1606tower). Plan to lay the tower sections out in a
line so that the lift point of the tower is roughly in line with the base pad. Plan for the crane

ap p3r500x ifmraotne | tyh e3 Obda s e

tower should be assembled between the crane and the base pad.

Ground Level

Guy Anchor Pad
(3 Required)

N

21

pad, i n

Crane Setup

T —

7
P _
P ]
p i
/ i
/éase Pad f
f \ i
||' I
i NN
dgy Radius —m| i
AN \ |
— - ]
\ L
\\H' -
~ ]
120° T
‘-\“__\_\_/_,-—4

Figure 6: Construction Site Layout Plan View f o r -1640&
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Guy Anchor Pad
(3 Required)

// Crane Setup
Ground Level /I:[iase Pad
/ \

l Top
[ ! N O
—= 6 d{Jy Radius \: ]
LY \ N [

o _\_ ~30' to Crane

H N Pivot Point
N\ gl

LY
R U
120° T
\_/g/:
Figure 7: Construction Site Layout Pl an

Vi ew
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For -1640060 t laywet the tower sections in a line so that the lift point of the tower is
roughly lined up even with the base pad. Orient the base section to allow easy access to
the winch and disconnect attachment plates.

For 16006 tower s, | ays etghmee nstesc:t i oan s9 Oodu t b ai sne tsweog
segment. Lay out the segments so that the lift points are nearest to the foundation, as in
Figure 7.

All sections are bolted together with nine (9) 3/4" bolts, three per leg. There are four

di fferent | engths of 3%o#ihe bols tosepargperthe shorttreadd | n t
longer bolts.
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Get proper tools ready. To make installation easier, you will want two spud wrenches, one

1-1/ 40 a n dustabla @or aighing holes and tightening bolts), a bullpin (to clean out
excess zinc), a hammer,anda 1-1/40 b ox end wr ench.

A spud wrench, 1 8langen can be useful in aligning the flanges of the sections being
bolted together. It is recommended to connect the bolts on the inside of the tower first.

Use the 3/ 4 0 x Rolts7ds standard connections. The nut always goes on top of the
connection.
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The nut should be applied with the flat side facing the connection (picture on the left). The
writing on the nut should face away from the connection.

Notice from the pictures below there is a correct and incorrect orientation for the towers at
the connection point. The picture on the left shows an incorrect connection alignment,
where the lattice work is oriented the same direction on each side of the connection. In the
picture on the right, you can see the proper alignment, where the lattice work is oriented in
the opposite direction on each side of the connection. It should be noted that the
orientation of each section is a cosmetic

A. Assemble Tower and Guy Cable Systems

Figure 8 shows guy heights and minimum guy radii for GL18 towers 60-160 ft in height.
Attach the guy tabs for lower and middle guy cables at the appropriate joint(s), per

Table 4. When installing a guy tab, align the tower sections with enough room to fit the tab
between sections.

Version 6.5, November 2014
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nnnnn

nnnnnn

uuuuuu

e
30 m (100 ft) Tower

Lo ] oamcrmon—]

43 m (140 ft) Tower

37 m (120 ft) Tower

1 wsmonsn
meme
sy

T

49 m (160 ft) Tower

Figure 8: GL 60-160 FT Tower Configurations
Table 4: Guy Levels for 6 0360 &L towers

60 ft 80 ft 100 ft 120 ft 140 ft 160 ft
Top 51.8ft | 71.8ft | 91.8ft | 111.8f | 131.8ft | 151.8ft
Upper Middle - - - 70 ft 90 ft 110 ft
Lower Middle - - - - - 80 ft
Bottom 30 ft 40 ft 50 ft 40 ft 50 ft 40 ft
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Joints that include guy tabs use 3 / Bolisthatare3 . 250 i n | engtlhocamnd hea
locking nuts. A PAL nut is not required where a Pin-Loc nut is used.

When connecting the top section of the tower, the end with the braced guy tabs will be on
the bottom.
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1. Connect the upper guy cables to the braced guy tabs with the included
hardware. Secure the cable with the included nut, and make sure to use the
separately supplied stainless steel cotter pin to retain the nut.

2. Once the tower has been put together, use a torque wrench on all
connecting bolts. The proper tightening torque on all section coupling
fasteners is 205 ft-Ibs.

Version 6.5, November 2014



BWC Excel-10 Installation Manual - GL Tower 29

PAL NUT INSTALLATION
1. PAL NUTS ARE TO BE INSTALLED AFTER NUTS ARE TIGHT AND WITH EDGE
LIP OUT (SEE PICTURE). PAL NUTS ARE NOT REQUIRED WHEN SELF-LOCKING
NUTS OR LOCK WASHERS ARE PROVIDED.

o, |

3. Once the connections have been torqued, apply PAL nuts to the
connections that do not have pin-loc nuts.

NOTE: When installing PAL nuts, make contact with the structural nut, then turn the nut to
1/4 turn past contact.

The equalizer plates and turnbuckles are the links between the guy wires and anchor rods.
The equalizer plates reduce the bending moments applied to the anchor rod. The
assembly procedure is as follows:

N
R

4, Assemblethe3-h ol e equalizer plates amd
ends of the turnbuckles attached between the equalizer plates. The 3/4"
turnbuckles always go in the top 5/80bolt hole. On 606i 1 0 @oders, only
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two guy levels are used so the middle 5/80bolt hole on the equalizer plate is
leftempty. T h e 3 It Hofie connects to the anchor rod.

FLAT SIDE
"y

v

Alargerequal i zer pl ate is used f or-hole&défigurdtianwer s .
When assembling the plate, remember that the flat side of the plate goes down, while the
rounded side goes up, as illustrated in the previous picture.
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The thimbles for the guy cables need to be opened up enough to connect to the eye of
each turnbuckle. Opening the thimble can be done in one of two ways.

The bigger thimbles for the upper guy cables can most easily be opened by placing the
thimble on the tower, resting one side of the thimble along a crossbar. Using a spud
wrench, it is easy to pry open the thimble enough to insert the eye connection.

Once the eye has been slipped into the opened thimble, close the thimble. If you are
having difficulties opening the thimble, it may be a good idea to secure the thimble to the
tower crossbar with a locking wrench.
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The smaller thimbles can be opened using two wrenches to pry them open. Simply place
the eye in the opened thimble and pry it back to the closed position.

N

5. Tighten the 3/4" bolt that goes through the eye of the anchor rod until there is a
1/16" gap between the plates and the anchor rod. This allows the equalizer plates to
rotate.
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YD 4 b, il ' \,.\\ A »

6. Tighten the 5/8" bolts for the turnbuckles to the point that the equalizer plates
are parallel.

NOTE: Lock all hex nuts with PAL nuts.

7. Take a vise grip and crush the first threads of the bolt. Make sure the nut
does not freely twist off the bolt.

8. Unroll the guy wire along the tower.
NOTE: Galvanized wire rope can easily become twisted and tangled if handled carelessly.

It is recommended to uncoil the wire by rolling it along the ground.

B. Install Furling Cable and Winch

NOTE: When assembling the 160 6 t ,oyauewill not connect the furling cable to the
winch until the tower has been erected. Secure the swivel at the top section of
the top segment, and let the cable trail out of the bottom of the segment. The
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cable will be run down the bottom segment of the tower when the two sections
are joined.

1. Attach the winch, included on the turbine shipping skid, to the
mounting plate welded into the base section above the second set of

hori zont al s. staifléss steel bakd, With stainlesk steel washers
and nylon lock nuts, are included in the tower hardware kit for this purpose.
The winch will mount so the winch body is inside the tower but the winch
handle is free to turn outside the tower.

2. Feed the furling cable/swivel assembly, swivel end first, through the
tower starting from the base section. The swivel will later be connected to
the turbine furling cable.

3. Attach the lower end of the furling cable to the winch by threading the
cable through the long slot in the side of the cable drum and securing the
cable end as shown:

USING LOCKING CLAMP
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C. Tower Wiring and Disconnect Switch Installation

1. Pull the armored electrical cable (or other customer-supplied electrical
cable) through the center of the tower, starting from the base section. Do not
secure the cable with cable ties at this time.

NOTE: For1 6 0 6 t, teedehe sable through the top segment only. Tie excess cable
into a loop at the base of the segment. This will help you run the cable down the
base segment of the tower when the two segments are joined.

NOTE: Do not use conduit for tower wiring unless internal strain relief is provided for the
conductors.

2. Attach the disconnect switch to the matching plate welded between

the second and third horizontals on the base section. Four1/460 1x0 pl at ed
steel bolts, with washers and hex nuts, are provided in the tower wiring kit.
Pre-drilled holes in the disconnect switch box match holes in the attachment

plate. If a wiring kit was not purchased from BWC, the customer must

supply the appropriate switch, and all hardware required to make mechanical

and electrical connections. The switch box will need to be drilled to

accommodate appropriate attachment bolts.

3. Attach the electrical hub to the top of the disconnect switch using the

four screws provided with the hub. This is where the tower wiring cable will
attach to the switch box.

Version 6.5, November 2014



BWC Excel-10 Installation Manual - GL Tower 36

NOTE: The tower is now ready for attachment of the EXCEL turbine at ground level.
Crane rental cost can be minimized if all possible work is done before the crane
arrives on-site.

If some of the steps above could not be accomplished, perhaps because of the
tower position on the ground, they can be accomplished after the crane has
raised the tower top to allow attachment of the turbine.
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V. Wind Turbine Assembly and System

Erection

For -1640060

Al ternatel vy,

turbine, make electrical connections and install the furling winch.

wi nd hé wuecommeneed ,procedure for completing the tower
installation is to attach the wind turbine to the tower, complete the tower wiring, attach the
furling cable, and then raise the tower/turbine as a complete assembly.

for

1606

require the use of three individual lifts.

t ower s,

t he

recommended
segment of the tower, attach and secure the top segment of the tower, attach the wind

This procedure will

The installation procedure requires a light duty crane with a lifting capacity of at least 8,000

Ibs. (4 tons) at a working height equal to or greater than the tower height.

assumes that the optional BWC Tower Wiring Kit is purchased with the tower.

The recommended method is as follows:

This section

1. Order a crane to arrive at the construction site. When ordering a crane, there are
three things the crane company needs to be told:

a.
b.

The lift weight of the tower (shown in Table 5).
The working radius of the lift (measured from the pivot point of the crane to

the base pin of the tower). This value shall be measured on site as the
shortest distance to the base pin the crane pivot point can access. The ideal

rad

ius for

Figure 6).
The tower height. The crane ordered must have a working height equal to or

t ower

greater than the tower height.
Table 5: Section List and Lift Points for 6 014 @GhA Towers

i nst gshdwaihi on i

S

appr oxi

60 ft 80 ft 100 ft 120 ft 140 ft

Lift Weight Lift Weight Lift Weight Lift Weight . .

200015 3400 1b 4000 1b - 4600 1b - Lift Weight 5150 Ib
Lift between Lift between Lift between Lift between Lift between

456 and 486 606 and 6[{756 and 80906 and 101106 and 1
Use at | eas|{Use at | e/Use at | gUse at | egqUseatleastl1 406
Height Crane Height Crane Height Crane Height Crane Height

NOTE: 16060

t wiwlelr sg o

up i n

3

i fts:
wind turbine. The two tower segments will be lifted from the top to help each

segment hang vertically for ease of installation. The turbine will be raised on a
lifting jig, as shown in the Appendix.

a 906

NOTE: The head of the crane boom should never get higher than the top guy level. Rotor
blade damage can occur if this boom height is exceeded!
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A. Assemble and Attach the Tail Boom and Fin

38

1. Shortly before the crane is scheduled to arrive, attach the tail fin to the tail boom
using the hardware provided in the Tail Assembly Hardware Kit. Lay the tail boom
on a work surface with the fin mounting plate upward. Position the tail fin on the

mountingp | at e,

with the trail

ng

edéde xbdwd , udwh

washers and 8 nylon lock nuts are used. Recommended torque is 20 ft-Ib. Set the
tail assembly aside for later use.

&WARNING: Anti-seize MUST be used on all stainless steel fasteners.

P/N TAIL ASSEMBLY HDWR KIT 10kW Qty
HM5006 CLEVIS PIN 5/16" x 1" SS

HM2005 COTTER PIN 1/8x3/4" SS

HB6002 BOLT 3/8-16x1 HH,SS

HWG6004 WASHER 3/8 SAE FLAT SS 13/160D 16
HN6008 NUT 3/8-16 HH NYLOCK SS 8
HBM106 BOLT M10-1.5x65MM HHCS SS 1
HNM101 NUT M10-1.5 NYLOC SS 1
HMO0040 ANTISEIZE COMPOUND - 2mL 1
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2. Position the crane so it will be DOWNWIND of the tower during the lift. (The tail will
orient toward the crane boom, keeping the rotor blades away from the cable.) The
boom should lean outward to make initial contact with the tower lifting point; boom
movement must then be TOWARD the craneds ¢

placement occurs. (During the lift, the base of the tower will skid across the ground
as it moves toward the foundation.)

BWC Excel-10 Installation Manual - GL Tower

3. Have the crane attach its lifting cable to the tower at a point in accordance with
Table 5. The rigging can be done with either a strap or a sling, but it should be
routed to catch two legs of the tower. The rigging point is well below the top of the
tower so that the crane boom will not catch the blades during erection.

&DANGER: Never use an open hook when rigging the lifting cable and always
ensure that all cables and slings are in good condition prior to use.

&DANGER: Do not operate the crane in any way that will introduce a bounce to the
tower structure. This will create excessive loading, and may fail the

tower.

4. Lift the tower until the top is chest high; support it with a scaffold, jack stands or a
strong, stable stack of timbers. The support structure should be located between
the flange at bottom of the top tower section and the top guy bracket. After the
tower is SECURELY supported, remove the crane line.
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5. Use the crane to lift the powerhead, still attached to the shipping skid, clear of the
ground using a double-eye nylon strap. Slip one eye over each end of the tail pivot
pin and onto the mainframe; hook the crane line to the center of the strap and lift.
The shipping nuts can now be removed from the blade studs so the skid can be
pulled off and set aside.

6. Direct the crane to move the powerhead until the tower adapter plate meets the

tower top plate.

)
N

NOTE: Be sure to rotate the tower adapter plate so the large holes for the electrical
cables align properly with the hole in the tower. Be careful to avoid damaging the
turbine furling cable. Newer top sections have a singl e
not required.

7. Feed the furling cable through the large center hole of the tower top plate, then use
one or two spud wrenches to line up the six attachment holes on the two plates.
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Bolt the turbine in place using 6 bolts, 3/4 & 2-1/20 , wi t h and BALnutsut s
Remember - nuts go on top! This hardware is included in the tower hardware Kkit.
Torque the hex nuts to 205 ft-lb. PAL nuts are tightened to 1/4 turn past contact.
Disconnect the turbine from the crane after the turbine is bolted securely in place.

B. Complete Turbine & Tower Wiring Connections

Make electrical connections to the turbine as follows:

1. Remove the stainless steel cover of the terminal block housing.

',.._,l

a. Strip the tower top end of the armored cable as shown in Figure 17, being
very careful not to cut the insulation on the three conductors. A special tool
may be purchased for this task at most electrical supply distributors.

NOTE: Leave at | east 80 of conductor exposed

NOTE: Cut off grounding wire at both ends of the cable. It is not needed for this
installation.

b. Itis best to install the connector on the cable before installing the assembly
into the junction box. Disassemble the fitting, and remove the plastic ring.
Reassemble the fitting.

c. Insert the prepared cable into the fitting until the armor rests against the
armor stop. Tighten both the intermediate body and the nut to 42 ft-Ib. Insert
the fitting, through the large off-center hole in the tower top plate, into the
bottom of the terminal block area. Add the electrical locknut and tighten
securely. Install the plastic bushing. The bushing is required to avoid
chafing and, eventually, short circuits in the tower wiring.
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intsrmediate Body

Gland Nut

Slipwasher

Neoprens Bushing

Groumd/Retalning
Spring

Awnnor Stop

NOTE: The metallic armor must not go beyond the armor stop.

Plastic Bushing /
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d. Trim each of the conductors to a length that will allow formation of full 360°
strain relief loops to each terminal connection. Strip each of the three
conductor wires back 3/4" (2 cm), apply anti-oxidation compound to the bare
copper and make connections to the terminal block. All three wires are
equivalent; there is no polarity or required phase rotation.

k! vV A

e. Perform tests for continuity, ground faults, etc. Correct any problems.

f. Replace the terminal block cover.
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2. Form a gentle S-bend in armored cable so that it rests along one of the tower legs
that is close to the disconnect switch.

3. Starting from a point 4 ft below the tower top, use plastic zip ties every 4 ft to secure
the cable to the tower leg. Shape the cables around flanges to avoid chafing; use a
zip tie immediately above and below each flange joint. Continue this process until
the cable has been shaped around the lowest flange joint.

4. Prepare the lower end of the armored cable as shown for the connection to the
turbine, leaving enough free conductor to make the electrical connections in the
disconnect box, and connect tower wiring to the disconnect switch. The armored
cable connector screws into the hub; an insulating grommet is not required.

5. A 3-phase surge arrestor such as a Delta LA-603 (included in the tower wiring Kit)
should be connected to the system at this time. The three wires of the arrestor
should be connected to the lower (load) set of switch box terminals, along with the
tower wiring conductors. There is no polarity or required phase rotation in these
connections; all three wires are equal. Ground the arrestor.

6. Install jumpers between the three lower (load) terminals on the switch box to
provide a short circuit, as later described in Special Topics. Put the switch in the
AONO positi on,-ciraiting thetbwienweihgyand altermator.

&WARNING: Do not leave the alternator shorted for an extended period of time.
Doing so may cause damage to the turbine, and void the warranty.

7. Connect the furling cable swivel assembly to the free end of the EXCEL furling
cable,usingthe3/ 160 t hi mble and mall eable clips i
kit. Hold tension on the cable while taking up most of the slack with the winch.

Leave several feet of slack in the cable until the tail boom is connected to the
turbine.

C. Attach Tail Boom to Turbine

Attach the tail boom to the powerhead. This is a job that requires at least three people.
The best approach is to use the crane to lift and position the tail boom.
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1. Remove the retaining bolt and washer from one end of the tail pivot pin, which is
shipped in the turbine pallet.

2. Work the pin part of the way in to the tail boom. It should move easily, but a spud
wrench and hammer can be used if necessary. The pivot pin must not protrude into
the space between the bronze tail pivot bushings.

3. Get the tail boom orientation correct by making sure that the furling cable and
damper attachment brackets on the tail boom are aligned with the damper and
furling cable on the powerhead. The fin will be on TOP.

4. Hold the tail boom in a positionsotheend wi t h the fin is angl ed
the tail bushings with those of the powerhead, then insert the tail pivot pin as shown
in Figure 9. The pin may need tapping through, but keep in mind that the stainless
steel pin can be damaged if it is handled incorrectly. Use a block of wood or rubber
mallet on the pin.

P/N HBM106
BOLT 10MM - 1.5X65MM HHCS SS —~

P/N 11102
TAIL PIVOT PIN—>~

UPPER HOLE TO BE
USED TO ALIGN PIN

- P
- BOLT GOES THRU ;

LOWER HOLE ’

P/N HNMI101
NUT 10MM-1.5 NYLOC S$S

— UPPER TAIL BOOM
CONNECTION TAB

Figure 9: Excel Tail boom and Pivot Pin

1
Z'LWARNING: Anti-seize MUST be used on all stainless steel fasteners.

5. After the pin is in place, install the M10 retaining bolt and Nylock nut.
Recommended torque is 20 ft-Ib.
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6. Release the tail boom and allow it to swing down (about 45°). It may be necessary
to put cardboard on the ground to avoid scraping the paint on the fin. (A piece of
2x4 or a pipe inserted into the end of the tail boom will also work to keep the fin off
the ground).

7. Make sure the fork on the damper strut is centered on the "upper" tail boom
connection tab. Adjust the tail boom tab by slightly bending if necessary (this
should not be required unless the turbine is damaged in shipping). Attach the
damper strut and furling cable to the tail boom using clevis pins and cotter pins
provided in Tail Assembly Hardware Kit HKO0O02. If there appears to be a clearance
issue between the damper and the nacelle, it is permissible to file the nacelle to
create proper clearance.

e &
T\é?F\E \\\\\ :

) ‘w \\ﬁ\\\\ S s

‘ iamnl TR ]

Figure 10: Tail Pivot Pin Cap

8. Place the tail pivot pin cap (P/N 11285) on the pivot pin and use a zip tie (P/N
HMO0012) to secure it in place, as shown in Figure 10.

D. Install Turbine Blades and Spinner

1. Attach the crane lifting line at the final lifting position, as specified in Table 5. Use
two equal length chokers attached to the top leg and one other leg. TWO LEGS
MUST SHARE THE LIFTING LOAD!

1

ADANGER: Never use an open hook when rigging this lift, and assure that all cables
and slings are in good condition. Each sling should be rated individually
for the lift weight.

2. Raise the tower top to a height of approximately 2.5 m (8 ft), then insert a length of
20 X 40 |l umber into the open end of -the ta
360 to prop up t he &eepthedid offthggourtdalhé boom an
powerhead will hang down to allow turbine blades to be set in place on the
alternator.
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3. Attach the three blades to the powerhead as shown in Figure 11, with
the hardware provided in the Blade and Spinner Hardware Kit (HKO003).

Figure 11: EXCEL Blade, Clamp Plate and Spinner Attachment
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