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Callout
Eliminate 70' of bollards

lonniek
Polygonal Line
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lonniek
Callout
Edge of concrete apron.

lonniek
Callout
Edge of concrete aprn is 5'-0" from slab, typical.
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37 places


ORIENTATION
OF THE INSTALLATION SHALL
BE VERIFIED IN THE FIELD

TANK SUPPORT FRAME DESIGNED TQ SUPPORT A
CRYOLOR CA53 NITROGEN TANK,

9-3"%s" DIAMETER x 43-9%5" HIGH

NOTES:

1) ALL STEEL TQ BE DETAILED FABRICATED AND ERECTED IN ACCORDANCE
WITH THE LATEST AISC & AWS SPECIFICATIONS

2.) ALL STEEL TQ BE ASTM A32. -

g B 3 ALLWELDENG SHALL BE MADE Y CERTIFIED V/ELDERS USING ET0
= ra T D ==t ELECTHODES IN ACCORTANCE WHTH THE LATEST Akt SPECIFI.CJ-‘I..NS D11
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|

i ) © FINISH: COAT RUST-OLEUM £10¢ SYSTEM HIGH PERFCRMANCE
| HIGH BLILD EPOXY. COLOR WHITE,

APPLY PER MANUFACTURERS RECCMMENDATIONS.
COMPARABLE PAINT SYSTEMS MAY BE USED IF APPROVED BY AIRGAS
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slab.

Core drill all fence
posts for 12"
embedment into

——FENCEPOSFI-GROUFESHN—

—BA—6-DEE-S e e—

TVRIAL
AT5-5D-GPH G

COORDINATE SLEEVE LOCATIONS
WWITH FENCING INSTALLER

PAD 2" ABOVE
EXISTING GRADE —

CONTROL JOINT

) T pe—
SHOWN THUS ON PLAN
43" DEEP SAW CUT FILL WITH
g HIGH PERFGRMANCE POLYURETHANE SEALANT

SIKAFLEX |A OR OTHER APPROVED

I SEE SECTICN D-D FOR OPTIONAL FULL JOINT DETAIL
w

< L

CONTROL JOINT CONTROL UDINT
------------ G/ =mmemr——mree L D
SHOWN THUS ON PLAN

4%" DEEP SAW CUT FILL WITH
HIGH PERFORMANCE POLYURETHANE SEALANT
IKAFLEX 1A OR OTHER APPROVED
SEE SECTION D-D FOR OPTIONAL FULL JOINT DETAIL

—— #@12'0C

SHOWN THUS ON PLAN
5% DEEP SAW CUT FILL WITH

HIGH PERFCRMAKCE POLYURETHANE SEALANT
LEX IA OR OTHER APPROVED
SEE SECTION D-D FOR OPTIONAL FULL JOINT DETAIL

Leave existing curb
pan in place.

Shorten Slab by
approx. 16".

TYPICAL COgSJRUCTION JOINT

(NON-OXYG
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OPTIONAL F/J DETAIL
29'-6" x 13'-6" PAD 29'-6" x 36'-0" VAPORIZER PAD 29'-6" x 38'-0" VAPORIZER PAD 29'-6" x 20'-0" NITROGEN TANK PAD SCALE# o 10
SECTION C-C
SCALE %' = 10"
TANK ANCHORAGE VAPORIZER ANCHORAGE
15.000 GALLON NITROGEN TANK ANCHORAGE - TANK TO FRAME CRYOQUIP PEV-864-FL10 - NO GROUT ALLOWANCE
ASTM A325 OR SAE GRADE 5 BOLTS "HILTI" HIT- HY 200 ADHESIVE ANCHORS
4 - ANCHORS AT EACH CORNER - 16 ANCHORS TOTAL 1 ANCHOR PER BASE PLATE
17 DIA. x 4 LG, ASTM AJ25 OR SAE GRADE § BOLT W/-HEX NUT TOTAL OF 4 REQUIRED PER VAPORIZER
(ASTM ASB2 STEEL)
AND PLATE WASHER Kres” 7.( Dlh 12 s 36 THREADED ROD Wr1-HEX NUT
W/ 1/4¢" DIA. HOLE - ZINC PLATED 8" MINIMUM EMBEDMENT INTO
DA x 6)* DEEP HOLES IN CONCRETE
MAXIMUM TIGHTENING TORQUE = 10C FT. LBS
TANK FRAME ANCHORAGE
CRYCQUIP VAI-H72-FBEL40D - 1" MAXIMUM GROUT ALLOWANCE
TANK FRAME ANCHORAGE - FRAME TO CONCRETE - NO GROUT AH;th%gSH;E;Dg:SEHESIUE ANCHORS
"HILTI" HIT- HY 200A ADHESIVE ANCHORS
2 - ANCHORS PER CORNER - 8 ANCHORS TOTAL TOTAL OF 16 REQUIRED PER VAPORIZER
" o %" DIA x 12" HAS-V-36 THREADED ROD W/1-HEX NUT
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NOTE A"
BECAUSE THE SEISMIC LESIGN CATETGRY (SDC) IS D.
THE TANK LEG ANCHER44,E MUBT SE EMBEDED INTO THE CONCRETE
ENOUGH TO HANDLE THE TENSILE STRENGTH OF THE ANCHOR ROD
REFERENCE ASCE 7-16 SECTION 157 5
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lonniek
Callout
Leave existing curb pan in place.  Shorten Slab by approx. 16".

lonniek
Line

lonniek
Line

lonniek
Line

lonniek
Callout
Core drill all fence posts for 12" embedment into slab.


For Nitrogen or

Typical Pad Mounted Fence Detail
“Fence Posts Grouted In

Concrete Fill ? 4" Dia. x 6'-0" Lg.
A S i —‘» Typical 6" 312" Dia. x 6" Deep Sleeves At End Or Comer Post Slope Top For Drainage /' Schedule 40 Ste?ndard Wt Pipe
rgon service 4" Dia. Bollard—— | ",  3'Diax6"Sleeves At Line Posts
High Performance See Standard Bollard Detail ¥ | ( Coordinate Sleeve Locations With Fencing Installer (11 _ opain Link Fence <l i
Polyurethane Sealant i | See Sheet 2 of 2 For Typical Fence Details } 5 See Sheet 2 of 2 ,,_'_lr
Sikailex 1a or Other Appraved 3, x 34" Chamfer I J H S [ For Typical Fence Details _ll
S ~— #3 Hairpin @ Sleeve ~ /%, (| ’
or Tooled Edge I+ p 7N |
For Oxygen Service Typical All Around | - 1 i |: J-
Chem Seal CS 2727 Sealant = 1" Polyfoam Board "Ceramar" See Typical Joint Detail "1"—. | |’ i f 115" Clear _ | J 5
Other Sealants Not Permitted ) www.wrmeadows.com yP | 1 N / Top Reinforcing T(T_Zlflg)ad I — Concrete Foundation 2
By The Flamemaster Corporation \ 157 Use of Asphalt Impregnated _ Typical See Typical Joint Detail (1. ,000 PSI
(818) 880-1401 www.flamemaster.com| —He Board is Prohibited . | | / o b / Slope For Drainage
"e — — kS (W1 E =t =t : 1 4‘
Sk J : — =~ o 2 _"'. . b Lt el TH +4 [ == Trans%c:rt Pad \ | I / /~ Grade
NS e 2 7 \ - ifas | x| | (NN Tl ' : Existing Paving | \ '
IS | P ( = Rl L oSO I s = 1 LI S S " . T ‘ ! r Jf -
|lr o .II al | ‘ —e b o . I ;. T * |7 e !F e
! ———————" 3" Clear L ‘
[ “ ' Bottom Reinforcing -«
.| 12" Reinforcing ' Typical |
' Clearance
[ g ! 2-#5 Reinforcing Rings — ‘
Detai

Pad Isolation Construction Joint
For Equipment Isolation

Saw Cut
—

Shown Thus On Plan
Depth of cut should be minimum 1/4
of the thickness of the pad.
Fill With Sealant and Backer Rod
Chem Seal CS 2727 Sealant
For Oxygen Service
High Performance Polyurethane Sealant
For Nitrogen or Argon Service

Typical Section Through Pads
With Pad Mounted Fence

* See Tank And Vaporizer Drawings
For Pad Thickness And Reinforcing

Does not Grow Inside The Fence.

12" Diameter 16" Lap

%

14"

Diameter

Standard Bollard Detail

36"

Bollard Design Per International Fire Code Section 312

And NFPA 55 2023

Bollard Pipe Paint Specification

1. Clean Surface Per SSPC- SP3
to Remove Rust and Scale

2. Primer: RUST-OLEUM Industrial Choice 340
VOC Alkyd Enamel Primer.

3.

Bollard Locations

1. Bollard Locations To Be Verified

By Customer And Airgas Based
Upon Site Conditions To Protect Installation
On All Sides Exposed To Vehicle Traffic

. Location of Bollards Should Not

Interfere with Any Access Gates
(Prevent Gates From Opening Fully).

Airgas Standard Reference Drawings:

Finish Coat: RUST-OLEUM Industrial Choice 340
VOC Alkyd Enamel
Color to be Safety Yellow (206327)
Apply Per Manufacturers Recommendations.

. Maximum Distance Between Bollards is 4'-0" C/C.

STE-GEN-001 “Standard Grounding Guidelines for Bulk Systems"”

2 e et ey . [ 1 8"  Typlcal _ . 8"  Typical
[ s ] 4" Dia. Bollard - Beyond — L [, 4 Typical Fence Mounted Outside of Pad Detail | _— Chain Link F
See Standard Bollard Detail * | ' “Fence Posts Grouted Into Off-Load Pad o Shoot 2 ors
| - - See Sheet 2 Of 2
A *4" x 34" Chamfer — |J ’ - 3'>" Dia. x 6" Deep Sleeves At End Or Comer Post [ For Typical Fence Details
3 Bk or Tooled Edge ' \ g Dig x 6" ElleevesLAt L:ne Pc\;\s{ts .
o rea Typical All A d | | oordinate Sleeve Locations With Fencing Installer Nl —
Reinforcing e 2 e See Sheet 2 of 2 For Typical Fence Details ||| /hreaBetwaen Tank Pad
f ; Ao . 2 | ence Shall Have Gravel
Detail "2" See Typical Joint Detail "1"—. | [ - 11," Clear Or Paving So Vegetation
—Lelall 2 . . 8% 13 Hairpin @ Sleeve —_ | 1 i _r Top Reinforcing 3 T?_nk P|ad \
H H ¥ > il 4 L
Continuous Pad Or Equipment Isolation Control Joint | Edge ofapronis 5%-0" fom edge ofbi, [ | Typical | (Level) | - Finish
; 4 4] [N L 4 S, 1 r _ T - or
For Equipment Isolation | — — i e ey ST T : PP S A '{ Tl IR
r T et i B ] R ke BT = il
Saw Cut \ I ¢ - .
o, [ { et S e 50l | e DRSS e
Shown Thus On Plan bt e | 8 , / . :i 'l
Depth of cut should be minimum 1/4 | S R e ¢ ‘ il olw
i T} B 1 _—— A =0
gfthec t*l';‘fm?t ;fsthelpa‘td~ 6" thick Concrete Bottom Reinforcing | | 7 2la
aw Cut Fill Wi ealan Typical Voo g I
Chem Seal CS 2727 Sealant apron. yp \ ér&%rggascttg:e - | : . =
For Oxygen Service L -]
High Performance Polyurethane Sealant Firm Subgrade . LU
For Nitrogen or Argon Service A Fenos Pogt St : . | Sl
< ._r .," r : Concrete Encasement 8 Dia.| At Line Post
o - Typical Section Through Pads 12" Dia| At End or Corner Post
i With Fence Mounted Outside of Pad
Detail "3" * See Tank And Vaporizer Drawings

Typical Continuous Pad Control Joint

For Crack Control
For Pads Up To 8" Thick

DWN

REV DATE CHK [APYD | REV DATE

For Pad Thickness And Reinforcing

[ own| cin [amn] ot TRARN Y
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lonniek
Line

lonniek
Typewritten Text
Edge of apron is 5"-0" from edge of slab.

lonniek
Callout
6" thick Concrete apron.


6'-0" Tall Chain Link Fence

— Chain Link Fabric
9 Gauge Galvanized Wire Woven
With A 2"'x2" Diamond Mesh

- (3) Strands - 4 Point
Galvanized Barb Wire

. " ' ’
4 = ’ <
T - o -~
£ 14 Lig ¢ LR 1’ [ ot L N LU S S RN R O N 1 -A
Line Post Tie = . A T
12" 0.C. e j
Tension Bar— L~ )
8 Tension Wires— _ 3 ~Brace Rail '
2 76 Tension Band— | 175"Sch. 40 Galv, Pipe
= aue N 12'0.C \
= 33" Minimum - RN S
Line Post —————= Line Post —' Truss Rod ety | : E1”d”0F Corner Post
2" Sch. 40 Galv, Pipe |! | e <l 2'5"Sch. 40 Galv. Pipe
. : : il;. .
-------- 1 RN
[ L E i-- 1_‘1
Top Of Finish Grade— | e ‘ 0" Mai For Fence Post Concrete E t
Or Top Concrete Pads l. 10'-0" Maximum 7 !_ 10'-0" Maximum i crete Encagémen

Typical

Typical Fence Detall

See Typical Sections Throu

Typicsl On Shest 1 Of 1

Shown With Fence Mou

nted Outside of Pad

Delete all barbed
wire from fence.

ads

- 8'-0" Maximum
i i —— T a——
3 2"x2" Structural Steel — — Handsail
g {— " — = —— »
&
= Toe Board —
1 _ ! ” :
| ‘=
aln | .
— o @
‘ a
— ‘

Typical Railing Detail

~ See OSHA Standard 1910.23

Guardrail, Handrail And Toe Board
To Be Painted Safety Yellow

6'-0" Opening For Transport Tanker

3" 50" 8-0" Openin_g For Forklift Access
—_— Openin 10-0" Maximum Opening
‘ Opening —End Post ‘ . End Po Gate Post ~Latch Post
sis =le =] a 21,"Sch. 40 Galv. Pipe —__ 8 5 =
jH i) LHT . Om il Thea ol —F 5
O oo T ;I’[ il - == 1 =g 5
SN | e || S—— 7 o R
] | F_l'_' ; ” = SRR T " > —— RSO T [P Tama 7
D—T : p? < A '| || —GateRollers - Bttt ‘ RS
A\ e iy | O T | | SN IS 2N
LIl [ NE— =l lll | — 1 N
L T [1] | — Lateh 1l ‘ 11 [ [
o L ) LT'E‘ __—Gate Frame . T = ik T «= | ||_— Gate Frame T r—1"2"Sch. 40 Galv. Pipe
""; —~Tension— || —F 11," Sch. 40 Galv. Pipe \ I—[ 3 e 175" Sch. 40 Galv. Pipe P Vertical End Members
N - Band ~ \ |l f I - -
W J) AL il / JINE=S _':1 - And Interior Members
T LI 38" Minimum [l I / L — 38" Minimum < —2" Sch. 40 Galv. Pipe
ALl ] Truss Rod L] | L1 Truss Rod : I | Top And Bottom Of Gate
1 5%, P ‘T—_ W oee |l 1158 | g ~Gate Rollers = || | QeSS | il
ot | O SN sy Il f S : = I
< ‘ B L 1|| L e ,-—ﬂ___/ F =
I8 ] Fids]
J — Drop Rod r i
) . . Of Gate Opening - . |
Single Gate Detail Double Gate Detail Sliding Gate Detail
Shown With Fence Mounted Outside of Pad Shown With Fence Mounted Outside of Pad Shown With Fence Mounted Outside of Pad
TN am —_— _"~?_'__________E._____T|_F =T
i o W= e N e ———_ S S—
B — : ~— 5 - = - —
- T = .
7 Ja \ .—.,]_'\‘__ —_— e, b H'.}i__ S _:}_—\-l—
T e ot ) U T T !
~~—Bollard S - i
B Location Of Bollards Should Not — Removable Bollard
Interfere With The Gates

Double Gate Plan

When Gate Is Used For Forklift Access

4-0" C/C Bollards T

Removable Bollard Design To Be Coordinated By
The Conlractor, Airgas And The Owner,

Sliding Gate Plan
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lonniek
Callout
Delete all barbed wire from fence.


Pad Installation Procedure

1. Site must be well drained and have sufficient soil bearing pressure to support the floating pads.
2000 pounds per square foot is the minimum recommended soil pressure.

2. Excavate material to the proper elevation to accommodate the pad and base. The bottom of the
excavation, or subgrade, must be firm and free of water. Make sure that the excavation has a path for the
water to escape. Water must not be allowed to be trapped under the pads. If the bottom of the excavation
does not meet these specifications, the pads cannot be installed until corrective action has been taken.

3. Place aggregate base material in the excavation. The best material for the base is a clean, ) )
well graded crushed stone ranging from 1" to dust. Compact this material uniformly with a vibrating
plate or vibrating roller. The surface should feel like concrete when walked on.

4. Install forms with adequate strength and the proper grades. The surfaces of both tank pad and
vaporizer pad shall be level. Install forms at the joints. Joints shall be constructed as specified.
Install the specified reinforcing bars with three inches (3") of clearance above the aggregate base.
Maintain three-inch (3") clearance at edges and two-inch (2") clearance from the joints. Where tank pads
required top reienforcing install the specified reinfarcing with one and one half (1'2") clearance.

5. Pour concrete (4000 psi mix) and screed to the specified grades. (4) to (6) test cylinders (6"dia. x 12" Lg.)
should be made for future strength quality control needs. After initial set, remove joint forms and install
the specified foam backer board prior to making the next pour.

Finish the surface of the pads with a light broom finish and finish the edges with a chamfer or radius.

6. After pad has cured for 28 days, caulk the joints with the specified sealant.
Follow the manufacturer's instructions explicitly.

After the tank pad has cured for 7 days (for normal concrete), the tank may be set but not filled

Anchoring Procedure for Vaporizers

1. Layout the centerline location of each vaporizer on the pad(s). Set the vaporizer(s) on the pad(s) and
position the unit(s) on the marked centerlines. Double-check the orientation of the vaparizer(s) to insure
that the piping tie-in points are in the correct position. Mark the anchor hole locations on the concrete
using the vaporizer(s) as a template.

2. The anchors for the vaporizers shall be either Hilti Carbon Steel "Kwik Bolt TZ" expansion anchors
with electroplated zinc finish or Hilti HIT HY 200 Adhesive System . Follow the Hilti instructions
for the proper installation of the anchors.

3.Each vaporizer requires a minimum of four (4) anchors.

4.Drill the appropriate size and depth holes using the vaporizer as a template if possible. If not possible,
move the vaporizer and drill at the marked holes. Select the correct size hole from the list above.

4a. Follow OSHA's standard (1926.1153) for preventing respirable crystalline silica:

- Use a drill equipped with commercially available shroud or cowling with dust colllection system
- Operate and maintain tool in accordance with manufacturer's instructions to minimize dust emissions
- Dust collector must provide the air flow recommended by the tool manufacturer, or greater, and
have a filter with 99% or greater efficiency and a filter-cleaning mechanism.
- Use a HEPA-filtered vacuum when cleaning holes

5.1f a vaporizer has been moved off of the holes, set the vaporizer back in position over the drilled holes.

If the vaporizer requires plumbing, use up to a 1/4" of aluminum shims between the base plate and
concrete pad.

6. Install the fastener through the vaporizer base plate hole. Install the washar and nut and drive
the shank to the specified embedment depth. Tighten the nuts to the recommended installation
torque values listed above, or if a torque wrench is not available 2 or 3 turns from the finger tight
position will achieve proper anchor setting.

7.1n the very rare instance that an anchor would pull out during the process of applying torque to the nut,
the anchor must be reset. Remove the expansion bolt and reset. Repeat items 5 through 7.

Anchoring Procedure for Tanks

1. Obtain the exact location of the holes in the tank base plate. Find where the fill point of the tank is to be
pasitioned and locate the tank legs from this point. Accurately layout holes on the pad surface centered
about the centerline of the tank pad. Double check the location of the holes.

2. At each anchor location drill the hole size specified for the tank size.

2a. Follow OSHA's standard (1926.1153) for preventing respirable crystalline silica:

- Use a drill equipped with commercially available shroud or cowling with dust colilection system
- Operate and maintain tool in accordance with manufacturer's instructions to minimize dust emissions
- Dust collector must provide the air flow recommended by the tool manufacturer, or greater, and

have a filter with 89% or greater efficiency and a filter-cleaning mechanism.

- Use a HEPA-filtered vacuum when cleaning holes

3. Tanks Using Hilti Kwik Bolt TZ: Fasteners shall be Hilti Carbon Steel "Kwik Bolt TZ" expansion anchors with
electroplated zinc finish. (or other approved). Follow the Hilti instructions for the proper installation
of the anchaors.

3a. The anchor hole must be carefully prepared for the expansion bolt. See part 2a above for proper
drilling requirements to prevent respirable crystalline silica.

3b. Install the expansion bolts through the tank base plate hole. Install the plate washer, nut and drive the shank
to the specified embedment depth. Tighten the nuts to the recommended installation torque values, orif a
torgue wrench is not available 2 or 3 turns from the finger tight position will achieve proper anchor setting.

3c. In the very rare instance that an anchor would pull out during the process of applying torque to the nut
the anchor must be reset. Remove the expansion bolt and reset. Repeat items 3a and 3b.

4. Tanks Using Hilti HIT-HY 200 Adhesive System: Fasteners shall conform to the Hilti HIT-HY 200 AR system,

which uses a zinc plated ASTM F1554 steel threaded rod with a chisel point. Hilti's designation for the special
rod is "HAS-V-36", which comes with a plated steel plain washer and a plated steel nut. If Hilti cannot provide
the rod length specified on the chart, then a standard ASTM F1554 threaded rod may be used.

4a. The anchor hole must be carefully prepared for the threaded rod. See part 2a above for proper
drilling requirements to prevent respirable crystalline silica.

4b. It is important that the manufacturer's instructions be followed carefully. The anchors must perform
to their design capacity.

5. After the tank pad has cured for 7 days (for normal concrete), the tank may be set but not filled.

6. In the case where the surface of the pad is level and flat, use the following shimming procedure:

Install the tank over the anchors making sure that the fill point is located properly. If the tank is slightly
out of plumb, use up to 1/4" steel shim plate that is at least as large as the tank base plate.

7. 1n the case where the surface of the pad is sloped and the tank cannot be set properly on full bearing shims,

contact S. M. Haw Associates, or a local engineer to review anchor bolf requirements in conjunction with
a dry-pack grout.
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BULK LIN/LOX/LAR SYSTEMS

Notes reflect the requirements of NFPA70, National Electric Code and Airgas requirements.
Additional requirements may be imposed by the AHJ (Authority Having Jurisdiction).

SEE SITE SPECIFIC EQUIPMENT ARRANGEMENT DRAWING FOR ACTUAL CONDUCTOR LOCATION
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NOTES FOR GROUNDING REQUIREMENTS

“"NOTE: TELEMETRY BASED SYSTEMS ARE NOT CONSIDERED TO BE A PLC OR DCS SYSTEM.

1,

GROUND GRIC SHALL BE DESIGNED PER NEG. GROUND GRIDS OR MATS SHALL BE ACHIEVED BY MEANS OF ZINC
OR COPPER-CLAD STEEL ADDS OF SUFFICIENT LENGTH TO RAEACH PERMANENT GRCUND MOISTURE. THE
EQUIFMENT TO BE GROUNDED SHALL BE CONNECTED TO THE GROUND SYSTEM BY MEANS OF ADEQUATELY
SIZED, BARE, STRANDED, COPPER CARLES.

CONNECTIONS TO MOTOR FRAMES AND GROUND BUSSES SHALL BE MADE WITH LUGS BOLTED OF WELDED TO
THE EQUIPMENT. ANCHOR BOLTS WILL NOT BE USED FOR FASTENING LUGS OF GROUNDING CABLES,
CONNECTIONS OF CABLE TO CABLE OR GABLE T0 STRUGTURE ARE TO BE MADE Bv MEANS OF COPPER OXIDE
AND ALUMINUM POWDER WELDING PROCESS OF "UL" RATED COMPRESSION GROLUINDING CONNECTIONS,
EQUIPMENT THAT IS FURNISHED WITH GROLINDING PADS SHALL BE CONNEGTED TO THE GROUND GRID USING
"UL" RATED MECHANICAL GROUND CONNECTER AT THE PAD AND COMBRESSOR OR COPPER OXIDE AND
ALUMINUM POWDER WELDING PROCESS.

GROUND GRID OR MAT SHALL BE TESTED T0 VERIFY DESIGN AND ALL EQUIPMENT TESTED VALUES SHALL BE
BELOW (10 OHMS FOR PLC:DCS AND 25 CHMS WITHOUT) FOR ENTIRE GRCUND GRID VALUE WITH RESPECT TO
THE AEFERENCE BOD.

INDIVIDUAL GROUND RODS MUST MEASURE (10 OMMS FOR PLC/IDGS AND 25 GHMS WITHOUT} OF LESS. FOR
EACH GROUND ROD MEASURING GREATER THAN (10 CHMS FOR PLC/DCS AND 25 OHMS WITHOUT) ONE
ADDITIONAL GROUND ROD MUST BE INSTALLED. THE ADDITIONAL GROUND ROD SHALL BE INSTALLED A
DISTANGE OF 1.2 TIMES THE GROUND ROD LENGTH FROM THE INSTALLED GROLIND ROD. A REFERENGE
GROUND ROD FOR CURRENT AMD FUTURE TESTING SHALL ALSC) BE INSTALLED,

THE NON-ELECTRICAL EQUIPMENT SHALL BE CONSIDERED TO BE ADEQUATELY GROUNDED WHEM THE
CONDUCTIVE STRUCTURAL ELEMENT ON WHIGH [T IS SUPPORTED IS CONNECTED TO THE GROUNDING SYSTEM
WITH A 0.6 OHMS POINT-TO-FOINT TEST (FROM ANY POINT. ONTHE STRUCTURAL ELEMENT TO THE GROUNDING
SYSTEM). THE NON-ELECTRICAL EGUIPMENT TO BE GROUNDED IN A TYPICAL FLAMMABLE BULK INSTALLATION
INCLUDES: VESSELS, TUBES, VAPORIZERS, CONTROL MANIFOLDS, VENT STACKS, FENCING & DISTRIBUTION
THRAILERS.

THE GONOUIT AND/OR RACEWAY SYSTEM FOR EAGH CIRGUIT SHALL BE BONDED TOGETHER Y0 BE
ELECTRICALLY CONTINUDLIS, CONDUIT MAY BE USED TO PROTECT THE BARE COPPER GROUND WIRE WHEN
ROUTED THROUGH THE FOUNDATION CR WHEN AUN ABOVE THE FOUNDATION WHERE EXPOSED TO POTENTIAL
DAMAGE. IF METAL CONDUIT IS USED, THE CONDUIT SHALL BE BONDED TO THE CABLE AT BOTH ENDS. SLEEVES
OR CLOSE NIPPLES USED BY CABLES EXITING EMCLOSURES RUNNING TO CABLE TRAAY SHALL BE GROLUNDED TO
THE TRAY. CONDUIT DROPS FROM TRAYS SHALL BE GROUNDED TO THE TRAY, NON-METALLIC LIOUID TIGHT
FLEXIELE CONDUIT ABQVE 1" SHALL HAVE BONDING JUMPERS BETWEEN THE CONNECTORS DR CONDLIT.
FLEXIBLE CONDUIT SIZES 1 AND SMALLER SHALL HAVE AN INTERNAL GROUND WIRE "UL" LISTED FOR
GROUNDING.

SLEEVES OR CLOSE NIPPLES USED BY CABLES EXITING ENCLOSURES RUNNING TO CABLE TRAY SHALL BE
GROUNDED TO THE TRAY. CONDUIT DROPS FROM THAYS SHALL BE GROUNDED TO THE TRAY. NON-METALLIG
LIQUID TIGHT FLEXIBLE CONDUIT ABOVE 17 SHALL HAVE BONDING JUMPERS BETWEEN THE CONNECTORS OR
CONDUIT. FLEXIBLE CONDUIT SIZES 1" AND SMALLER SHALL HAYE AN INTERNAL GROUND WIRE "UL" LISTED FDR
GROUNDING.

ALL LOW VOLTAGE MOTORS 600 VAC OR LESE AND 50 HP OR LESS SHALL HAVE AN INSULATED GROUND WIRE
TERMINATED TO THE MOTOR FRAME IN THE PECKER HEAD GROUND LUG AND LANDED IN THE MOTOR CONTROL
CENTER

ALL MOTORS GREATER THAN 50 HP SHALL HAVE ONE GROUND WIRE CONNECTED TO ITS FRAME RUNNING
DIRECTLY T THE GROUND GRID (MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE REQUIRED BOND WIRE)
AND SHALL ALSO HAVE THE INSULATED GROLUND WIRE TERMINATED TO THE MOTOR FRAME IN THE PECKER
HEAD GROUND LUIG AND LANDED IN THE MOTCR CONTROL GENTER,

- ALL RESISTIVE ELECTRICAL EQUIPMENT (HEATERS) WITH A RATING OF 1 KW OR ABOVE SHALL HAVE AN

ADDITIONAL GROUND WIRE (MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE RECQUIRED BOND WIRE) FROM
THE FRAME RUNNING DIRECTLY TO THE GROUND GRID IN ADDITION TG THE GROLND WIRE RUNNING FROM THE
ELECTRICAL GROUND IN THE EQUIPMENT CONTHOL PANEL TO THE DISTRIBUTION OR MOTOR CONTROL CENTER,

. CABLE TRAYS AND RACEWAY SYSTEMS SHALL BE BONDED TOGETHER AND TO THE GROUND GRID AS SHOWN ON

THE GROUNDING DRAWINGS AND DETAILS AND. AS A MINIMUM, GROUNDED AT BOTH ENDS AND AT 60-FOOT
INTERVALS.

. FOR INSTALLATIONS WITH NEW FOUNDATIONS, ROUTE GROUNDING ELECTRODES THROUGH CONCRETE PER

FOUNDATION AND LAYOUT DRAWINGS. FOR EXISTING FOUNDATIONS. ALUIN GROUNDING LEADS ABOVE
FOUNDATION, LOCATED TO MINIMIZE TRIPPING HAZARDS. GROUNDING SYSTEMS INCORPORATED INTO THE
STEEL REINFORCED CONCRETE FOUNDATION ARE PERMITTED ON NEW INSTALLATIONS ONLY.

- EQUIPMENT TO BE GROUNDED FOR LIGHTING PROTEGTION SHALL BE VESSELS, VAPORIZERS, AND VENT

STACKS. HORIZONTAL EQUIFMENT OVER 15 FEET IN LENGTH AND VESSELS OVER 10 FEET IN DIAMETER SHALL
HAVE TWO DIAGONALLY OPPOSED GROUND CONNECTIONS AT A MINIRLIN,

. SEE PAGE 5 FOR EQUIPMENT GROUNDING DETAILS
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BU LK HORIZONTAL LH2 SYSTEMS NOTES FOR GROUNDING REQUIREMENTS

1. GROUND GRID SHALL BE DESIGHNED PER NEC, GADUND GRIDS DR MATS SHALL BE ACHIEVED BY MEANS OF ZINC
OR COPPER-CLAD STEEL RODE OF SUFFICIENT ENGTH TO REACH PERMAMENT GROUND MOISTURE. THE
EQUIPMENT TO 88 GRO! SHALL BE CONMECTED TO THE GROUND SYSTEM 8Y MEANS DF ADEQUATELY
SIZED, BARE. STRANDED. COPPER CABLES

~n

CONNECTIONS TO MOTOR FRAMES AND GROUND BUSSES SHALL 82
THE EQUIPMENT, ANGCHOR BOLTS WILL NOT BE USED FOR FASTENI

MADE WITH LUGS BOLTED DA WELDED TO
G LUGE DF GROUMNDING CABLES

CONNECTIONS OF CABLE TO CABLE OR CABLE TO STRUCTURE ARE TO BE MADE BY MEANS OF COPPER DXIBE
Notes reflect the requirements of NFPA70, National Electric Code; CGA H-5, Installation Standards for BT T s ok, 0 o COM LSOl SOONe STt
Bulk Hydrogen Supply Systems; CGA H-3, Cryogenic Hydrogen Storage; CGA G-5.5, Hydrogen Vent
Systems; 29 CFR Section 1910.103 and Airgas requirements.

3. GROUND GRID OR MAT SHALL 3E TESTED TH VERIFY DESISH AMD ALL EQUIPMENT TESTED YALUES SHALL BE
BELCW 10 OHMS FOR ENTIRE GROUND GRID VALUE WITH RESPECT TO THE REFERENCE ROD,

N - = H = H H 4. INDIVIDUAL GROUND RODS MUST MZASLIRE 10 OHMS OR LESS, EOR EALH GROUND ROD MEASURIMNG GREATER
Additional requirements may be imposed by the AHJ (Authority Having Jurisdiction). THAN 10 DHMS_ ONE ADDITIONAL GHOUND ROD MUST BE NS TALL 0, THE ABOITIONA. Sm e PG GREATEF

IMSTALLED A DISTANGE OF NOT LE HAN & FEET FROM THE INSTALLED GRDUND ROD. A REFERENCE GROUND
ROD FOR CURRENT AND FUTURE TESTING SHALL ALSD BE INSTALLED

5. THE NON-ELECTRICAL EQUIPMENT SHALL 3€ CONSIDERED TO BE ADEGUATELY GROUNDED WHEN THE
HONDUGTIVE STRUGTURAL ELEMENT ON WHICH (T S SUPPORTED IS CONNEGTED TO THE GROUNDING SYSTEY
WITH A 0.5 DHMS POINT-TO-POINT TEST (FROM ANY POINTON THE STRUGTURAL ELEMENT TO THE GROUNDING
REFERENCE GROUND ROD SYSTEM). THE NON-ELECTRICAL EQUIPMENT TO 3€ GROUNDED N A TYPICAL FLAMMABLE BULK INSTALLATION
SEE DETAIL A.3

INCLUDES: VESSELS, TUBES, VAPDRIZERS. CONTROL MANIFDLDS, VENT STACKS. FENCING 2 DISTRIBUTION
TRAILERS,

8 THE CONDUIT ANDIOR RACEWAY SYSTEN FOR EACH CIHCUIT SHALL BE BONDED TOSETHER T0 BE
#2/0 COPPER WIRE ELECTRICALLY CONTINUOUS, CONDUIT MAY BE USED TO PROTECT THE BARE COPPER GROUND WIRE WHEN
' FOUTED THROUGH THE FOLINDATION OR WHEN AUM ABOVE THE FOUNDATION WHERE EXPOSED TO TRAFFIC. IF
GROUNDING ROD (TYP) INTERCONNECTED 2°-0" BELOW GROUNDING ROD (TYP) METAL CONDUIT 15 USED, THE CONDUIT SHALL BE BONDED TO THE CABLE AT BOTH ENDS. SLEEVES OR MLOSE
GRADE TO THE GROUNDING SEE DETAILS A.4 & A5 NIPPLES USEQ BY CABLES EXITING ENCLOSURES RUNNING TO CABLE TRAY SHALL BE GROUNDED T THE TRAY,
SEE DETAILS A.4 & A.5 ROD(S) FORMING A GRID ) CONDUIT DROPS FROM TRAYS SHALL BE GROUMDED TO THE TRAY. NON-METALLIS LIQUID TIGHT FLEXIALE
CONDUIT ABOVE 17 SHALL HAVE BONDING JUMPERS BETWEEN THE CONNEGTORS OR GONDUIT. FLEXIRLE
CONDUIT SIZES 17 AND SMALLER SHALL HAVE AN INTERMAL SROUND WIFE ‘UL* ISTED ZOR SROUNDING,

X x X X X X @ X 7. ALL LOW VOLTAGE MOTORS 500 VAC OR LESS AND 50 HP OR LESS SHALL HAVE AN INSULATED GROLIND WIRE
\ TERMINATED TO THE MOTOR FRAME IN THE PECKER HEAD GROUND LUG AND LANDED IN THE MOTOR CONTROL

CENTER
i
— ——— 8

x

ALL MOTORS GREATER THAN 51 HP SHALL HAVE ONE GROUND WIRE CONNECTED TO T5 FRAME RUNNING
DIRECTLY TD THE GROUND GRID (MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE REQUIRED BOMND WIRE)

AND SHALL ALSO HAVE THE INSULATED GROUND WIRE TERMINATED TO THE MOTOR FRAME IN THE PECKER
SEE DETAIL A.2 HEAD GROUND LUG AND LANDED IN THE MOTOR CONTROL CENTER.
¢

VENT STACK
SEE DETAIL A.8 SEE DETAIL A.8

3. ALL AESISTIVE SLECTRISAL EDUIPMENT (HEATERS) WITH A RATING OF 1 KW OR ABDVE SHALL HAVE AN
ADDITIDNAL GROUND WIRE [MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE REQUIRED BOND WIRE} FROM
THE FRAME RUNNING DIRECTLY TO THE GROUND GRID IN ADDITION TO THE GROUND WIRE RUNNING FROM THE
ELECTRICAL GROUND |N THE EQUIFMENT CONTROL PANEL TO'THE DISTRIBUTION OR MOTOR CONTRGL CENTER.

10. CABLE TRAYS AND RACEWAY SYSTEMS SHALL BE BONDED TOGETHER AND TO THE GROLND GRID AS SHOWN ON

THE GROUNDING DRAWINGS AND DETAILS AND. AS A MINIMUM, GROUNDED AT BOTH ENDS AND AT 60-FOOT
INTERVALS,
>

MANIFOLD

5 11, FOR INSTALLATIONS WITH NEW FOUNDATIONS. ROUTE GROUNDING ELEGTRODES THAOLGH CONGRETE PER
VAPORIZER FOUNDATION AND LAYOUT DRAWINGS. FOR EXISTING FOUNDATIONS. RUN GROUNDING LEADS ABOVE

FOUNDATION, LOTATED TO MINIMIZE TRIPPING HAZARDS. GROLNDING SYSTEMS INCORPORATED INTO THE

STEEL REINFORCED SONCRETE FOUNDATION ARE PERMITTED DN NEW INSTALLATIONS QLY.

GATE (TYP)

12. EQUIPMENT TO BE GROUNDED FOR LIGHTING PROTECTION SHALL BE VESSELS, VARORIZERS, AND VENT
SEE DETAILS

STACHS, HORIZOMTAL EQUIPMENT OVER 15 FEET IN LENGTH AND VESSELS OVER 10 FEET IN DIAMETER SHALL
g HAVE TWO DIAGONALLY OPPOSED GROLIND CONNECTIONS AT A MINIMUM,
A5 & A7 ] o
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BULK VERTICAL LH2 SYSTEMS

Notes reflect the requirements of NFPA70, National Electric Code; CGA H-5, Installation Standards for
Bulk Hydrogen Supply Systems; CGA H-3, Cryogenic Hydrogen Storage; CGA G-5.5, Hydrogen Vent
Systems; 29 CFR Section 1910.103 and Airgas requirements.

Additional requirements may be imposed by the AHJ (Authority Having Jurisdiction).

GROUNDING ROD (TYP)
SEE DETAILS A.4 & A.5
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SEE DETAIL A.3
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NOTES FOR GROUNDING REQUIREMENTS

1. GROUND GRID SHALL BE DESIGNED PER NEC, GROUND GRIDS OF MATS SHALL BE AGHIEVED BY MEANS OF ZING
OR COPPER-GLAD STEEL AOCS OF SUFFICIENT LENGTH TO REACH PERMANENT GROUND MOISTURE. THE
EQUIPMENT TO BE GROUNDED SHALL BE CONMECTED TO THE GROLIND SYSTEM BY MEANS OF ADEQUATELY
SIZED. BARE, STRANDED, COPPER CABLES,

2. CONNECTIONS TO MOTOR FRAMES AND GROUND BUSSES SHALL BE MADE WITH LUGS BOLTED OR WELDED TO
THE EQUIPMENT, ANCHOR BOLTS WILL NOT 8E USED FOR FASTENING LUGS DF GROUNDING CABLES,
CONNECTIONS OF CABLE TO CABLE CR CABLE 70 STRUCTURE ARE TO BE MADE BY MEANS OF COPPER OXIDE
AND ALUMINUM POWDER WELDING PROGESS OR "UL" RATED COMPREESION GROUNDING CONNEGTIONS,
EQUIPMENT THAT IS FURNISHED WITH GROUNDING PADS SHALL BE CONNECTED TO THE GROUND GRID USING
"UL" RATED MECHANICAL GROUND CONNEGTER AT THE PAD AND COMPAESSOR OR COPPER OXIDE AND
ALUMINUM POWDER WELDING PROCESS

3. GROLND GRID OR MAT SHALL BE TESTED TO VERIFY DESIGN AND ALL EQUIPMENT TESTED VALUES SHALL BE
BELOW 10 OHMS FOR ENTIRE GROUND GRID VALUE WITH RESPECT TO THE REFERENCE ROD.

4. INDWIDUAL GROUND RODS MUST MEASURE 10 OHMS OF LESS. FOR EACH GROUND ROD MEASURING GREATER
THAM 10 OHMS ONE ADDITIONAL GROUND ROD MUST BE INSTALLED. THE ADDITIGNAL GROUND ROD SHALL BE
INSTALLED A DISTANCE OF NOT LESS THAN 6 EEET FROM THE INSTALLED GROUND ROD, A REFERENGE GROUND
AOD FOR CURRENT AND FUTURE TESTING SHALL ALSO BE INSTALLED.

5. THE NON-ELECTRICAL EQUIPMENT SHALL BE CONSIDERED TO BE ADEQUATELY GROUNDED WHEN THE
CONDUCTIVE STRUCTLIRAL ELEMENT ON WHICH [T IS SUPEORTED IS CONNECTED 7O THE GROUNDING SYSTEM
WITH A 0.5 OHMS POINT-TO-POINT TEST (FROM ANY POINT ON THE STRUCTURAL ELEMENT TO THE GROUNDING
SYSTEM). THE NON-ELECTRICAL EQUIPMENT TO BE GRDUNDED IN A TYPICAL FLAMMABLE BLLK INSTALLATION
INCLUDES: VESSELS, TUBES, VAFORIZERS, CONTROL MAMIEGLDS, VENT STACKS, FENCING & DISTRIBUTION
TRAILERS.

6. THE CONDUIT AND/OR RACEWAY SYSTEM FOR EAGH CIACUIT SHALL BE EONDED TOGETHER TO BE
ELECTRICALLY CONTINUOUS. CONDUIT MAY BE USED TO PROTECT THE BARE COPPER GROUND WIRE WHEN
ROUTED THAOUGH THE FOUNDATION OR WHEN RUN ABOVE THE FOUNDATION WHERE EXPOSED TO POTENTIAL
DAMAGE, IF METAL CONDUIT IS USED, THE CONDUIT SHALL BE BONDED TO THE CABLE AT BOTH ENDS. SLEEVES
OR CLOSE MIPPLES USED BY CABLES EXITING ENCLOSURES RUNNING TO CABLE THAY SHALL BE GROUNDED TO
THE TRAY. CONDUIT DROPS FROM TRAYS SHALL BE GROUNDED TO THE TRAY, NON-METALLIC LIQUID TIGHT
FLEXIBLE CONDUIT ABOVE 1" SHALL HAVE BONDING JUMPERS BETWEEN THE CONNECTORS OR CONDUIT,
FLEXIBLE COMDUIT SIZES 1 AND SMALLER SHALL HAVE AN INTERNAL GROUND WIRE “UL" LISTED FOR
GROUNDING.

7. ALL LOW VOLTAGE MOTORS 600 VAC OR LESS AND 50 HP OR LESS SHALL HAVE AN INSULATED GROUND WIRE

TERMINATED TO THE MOTOR FRAME IN THE PECKER HEAD GROUND LUG AND LANDED IN THE MOTGR CONTROL
CENTER

8. ALL MOTORS GREATER THAN 50 HP SHALL HAVE ONE GROUND WIRE CONNECTED TO (TS FRAME RUNNING
DIRECTLY TO THE GROUND GRID (MINIMUM $IZE GROLUND WIRE SHALL BE THAT OF THE REQUIRED BOND WIRE)
AND SHALL ALSO HAVE THE INSULATED GROUND WIRE TEAMINATED TO THE MOTOR FRAME IN THE PECKER
HEAD GROUND LUG AND LANDED IN THE MOTCR CONTROL CENTER.

9. ALL RESISTIVE ELECTRICAL EQUIPMENT (HEATERS) WITH A RATING OF 1 KW OR ABOVE SHALL HAVE AN
ADDITIDNAL GROUND WIRE (MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE REQUIRED BOND WIRE) FROM
THE FRAME RUNNING DIRECTLY TO THE GROUND GRID IN ADDITION TG THE GROUND WIRE RUNNING FROM THE
ELECTRICAL GROUND IN THE EQUIFMENT CONTRGL PANEL TO THE DISTRIBUTION OR MOTOR CONTROL CENTER.

10. GABLE THAYS AND RAGEWAY SYSTEMS SHALL BE BONDED TOGETHER AND TO THE GROUND GRID AS SHOWN ON
THE GROUNDING DRAWINGS AND DETAILS AND, AS A MINIMUM, GROUNDED AT BOTH ENDS AND AT 60-FOOT
INTERVALS.

11. FOR INSTALLATIONS WITH NEW FOUNDATIONS, ROUTE GROUNDING ELECTRODES THROUGH CONCRETE PER
FOUNDATION AND LAYOUT DAAWINGS. FOR EXISTING FOLNDATIONS, RUN GROUNDING LEADS ABOVE
FOUNDATION, LOCATED TO MINIMIZE TRIPPING HAZARDS, GROUNDING SYSTEMS INCORPORATED INTO THE
STEEL REINFORCED CONGRETE FOUNDATION ARE PERMITTED DN NEW INSTALLATIONS ONLY,

12. EGUIPMENT TC BE GROUNDED FOR LIGHTING PROTECTION SHALL BE VESSELS, VAPORIZERS, AND VENT
STACKS, HCRIZONTAL EQUIPMENT OVER 1§ FEET IN LENGTH AND VESSELS OVER 10 FEET IN DIAMETER SHALL
HAVE TWO DIAGONALLY OPPOSED GROUND CONNECTIONS AT A MINIMLUIM,

13. SEE PAGE 5 FOR EQUIPMENT GROUNDING DETAILS

X X X X
FENCE POST (TYP)
SEE DETAILS A.5 & A.8
SEE SITE SPECIFIC EQUIPMENT ARRANGEMENT DRAWING FOR ACTUAL CONDUCTOR LOCATION
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B U L K G H 2 SYSTE M S NOTES FOR GROUNDING REQUIREMENTS

1. GRDUND GRID SHALL BE DESIGNED PEA NEC, GROLIND GRIDS DR MATS SHALL BE ACHIEVED BY MEANS
OF ZINC OR GOPPER-CLAD STEEL RODS OF SUFFICIENT LENGTH TO REA EAMANENT GROUND
MOISTURE. THE SQUIPMENT TO 8E GROUNDED SHALLBE CONNECTED TO THE GROUND SYSTEM 8Y
MEANS GF ADEQUATELY SIZED. SARE. STRANDED. COPRERC ABLES

2. CONNEGTIONS TO MDTOR FRAMES AND GROUND BUSSES SHALL 32 MADE WITH LUGS BOLTED OR

WELDED TD THE EQUIPMENT. ANCHIR BOLTS WILL NOT 32 LISE FOR FASTENING LUGS OF GROUNDING
Notes reflect the requirements of NFPA70, National Electric Code; CGA H-5, Installation Standards for Eé?»ﬁg ;33::’i?lﬁrfﬁﬁliﬁ?ff#&;géﬁf-_gﬁé'?-?zfé%? Sé’ﬁﬁii?;‘fégjﬁ%’;ﬁfﬁf G“ézEQ‘J;Suﬁfs
Bulk Hydrogen Supply Systems; CGA H-3, Cryogenic Hydrogen Storage; CGA G-5.5, Hydrogen Vent E%ﬁfé’_é%’fé’aEE:?:[?UE:’QATT;?ST:ECFSEZJ'SSE E%‘?JLTE;3;%?;?5?5?10?%?&5 NS GOt
Systems; 29 CFR Section 1910.103 and Airgas requirements. OR COPPER DXIDE AND ALUMINUM POWDER WELDING PROCESS

3. GROUND GRID OR MAT SHALL BE TESTED T0 VERIFY DESIGN AND ALL EQUIPMENT TESTED VALUES
SHALL BE BELOW 10 DHMS FOR ENTIRE GROUND GRID VALUE WITH RESPECT TO THE REFERENCE ROD
Additional requirements may be imposed by the AHJ (Authority Having Jurisdiction).

INDIVIDUAL GROUND RODS MUST MEASURE 10.0HMS 08 LESS. FOR SACH GROUND ROD MEASLIRING

GREATER THAN 10 OHME ONE ARDITIONAL GROUND ROD MUST BE INSTALLED, THE ADDITIONAL

GROUND ROD SHALL BE INSTALLED A DISTANCE OF NOT LESS THAN & FEET FROM THE INSTALLED
GROUND ROD. A REFERENCE GROUND ROD FOR CURRENT AND FUTURE TESTING SHALL ALSD BE

X X X X 3(

INSTALLED:
GROUNDING ROD (TYP 5. THENON-ELECTRICAL EQUIPMENT SHALL BE COMSIDERED 10 BE ADEQUATELY GROUNDED WHEN THE
=J/® SEE DETAILS A.2 & A.3 CONBUCTIVE STRUCTURAL ELEMENT ON WHICH IT 15 SUPPORTED IS CONNEGTED TO THE GROLNDING
: : SYSTEM WITH A 8.5 OHMS POINT-TO-POINT TEST (FROM ANY POINT ON THE STRUCTURAL ELEMENT To
( THE GROLNDING SYSTEM). THE NON-ELESTRICAL EQUIPMENT T0 B2 GROUNDED I A TYRIAL
FLAMMABLE BULK INSTALLATION INCLUDES: VESSELS, TURES. YAPORIZERS. CONTROL MANIFDLDS, VENT
SEE DETAIL A.1 & NOTE 12 > STACKS. FENCING & DISTRIBUTION TRAILERS,

il

x STATIONARY
STORAGE TUBES

THE COMDUIT AND/OR RACEWAY SYSTEM FOR SACH CIRCUIT SHALL BE BONDED TOGETHER TO BE
ELECTRICALLY CONTINUOUS. COMOUIT MAY BE USED TO PROTECT THE BARE COPPER GROLUND WIRE
WHEN ROUTED THROUGH THE FOUNDATION OR WHEN BUN ABOVE THE FOUNDATION WHERE EXPOSED
TO POTENTIAL DAMAGE. |F METAL GONDUIT IS USED. THE CONDUIT SHALL BE BONDED TO THE CABLE AT
BOTH ENDS. SLEEVES OR CLOSE NIPPLES USED BY CABLES EXITING ENCLOSLIRES RUNNING TO CABLE
TRAY SHALL BE GROUNDED TQ THE TRAY. CONDUIT DROPS FROM TRAYS SHALL BE GROUNDED T3 THE
TAAY. NON-METALLIC LIQUID TIGHT FLEXIBLE SONDUIT ABOVE 1" SHALL HAVE BONDING JUMPZARS
_“ BETWEEN THE CONMECTORS OR GOMDUIT, FLEXIBLE CONDUIT SIZES 1° AND SMALLER SHALL HAVE AN
INTEANAL GROUND WIRE “UL" LISTED FOR SRDUNDING.

=

7. ALLLOWVOLTAGE MOTORS 00 VAC BR LESS AND 50 HP OR LESS SHALL HAVE AN INSULATED GROUND
x

WIRE TERMINATED TO THE MOTOR FRAME IN THE PECKER HEAD GROUND LUG AND LANDED N THE
MOTOR CONTROL CENTER

8. ALLMOTORS GREATER THAN 50 HP SHALL HAVE ONE GROUND WIRE CONNECTED T IS FRAME
TRUCK GROUNDING REEL AUNNING DIRECTLY TO THE GROUND GRID (MINIMUM SIZE GROLIND WIRE SHALL BE THAT OF THE
AEGUIRED BOND WIRE) AND SHALL ALSO HAVE THE INSULATED GROUND WIRE TERKMINATED TO THE
MOTOR FRAME IN THE PECKER HEAD GROUND LUG AND LANDED IN THE MOTOR COMTROL DENTER,

MANIFOLD

9. ALL RESISTIVE ELECTRICAL EOUIPMENT (HEATERS) WITH A RATING GF 1 KW OR ABOVE SHALL HAVE AN
ADDITIONAL GROUND WIRE {MINIMUM SIZE GROUND WIRE SHALL BE THAT OF THE REGUIRED BOND
WIRE} FROM THE FRAME RUNNING DIRESTLY TC THE GROUND GRID IN ADDITION TO THE GROUND WIRE
RUNMING FROM THE ELECTRICAL GROUND IN THE EQUIPMENT CONTROL PAMEL T3 THE DISTRIBUTION

SO o OR MOTOR CONTROL GENTER.

TUBE
TRAILER

10. CABLE TRAYS AND RACEWAY SYSTEMS SHALL BE BONDED TOGETHER AND TD THE GROUND GRID AS
SHOWN N THE GROUNDING DRAWINGS AND DETAILS AND, AS A MINIMUM, GRDUNDED AT BOTH ENDS
AND AT 60-FOOT INTERVALS.

[:jl FILL

STAND

vaw

11. FORINSTALLATIONS WITH MEW FOUNDATIDNS, ROUTE GROUNDING ELEZTRODZES THADUGH CONCRETE

PER FOUNDATION AND LAYOUT DRAWINGS. FOR EXISTING FOUNDATIONS, ALN GROUNDING LEADS
AR ABOVE FOUNDATION, LOCATED TO MINIMIZE TRIPPING HAZARDS, GROUNDING SYSTEMS INCORPORATED
[ |@ INTO THE STEEL REINFORGED SONCRETE FOUNDATION ARE PERMITTED ON NEW INSTALLATIONS ONLY,

12 EQUIPMENT TO 8E GROUNDED FOR LIGHTING PROTECTION SHALL BE VESSELS. VAPDRIZERS, AND VENT
e STACKS. HORIZONTAL EQUIPMENT OVER 15 FEET IN LENGTH AND VESSELS OVER 10 FEET IN DIAMETER
VENT STACK SHALL HAVE TWO DIAGONALLY OPPOSED GROUND CONNESTIONS AT A MINIMUM.
SEE DETAIL A.7

\ 13. PAGE 5 FOR EQUIPMENT GROUNDING DETAILS
Frrrrala

-
FILL

[ﬁ STAND

TUBE
TRAILER

sesl

X X A—X X g‘—Ox

® GROUNDING LOOP

CONNECTION (TYP) #2/0 COPPER WIRE
SEE DETAIL A.4 INTERCONNECTED 2'—~0” BELOW See oaoany P A7
REFERENCE GROUND ROD GRADE TO THE GROUNDING :

SEE DETAIL A.2 ROD(S) FORMING A GRID

SEE SITE SPECIFIC EQUIPMENT ARRANGEMENT DRAWING FOR ACTUAL CONDUCTOR LOCATION
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EQUIPMENT GROUNDING DETAILS

DETAIL A.1 DETAILA2 DETAIL A3 DETAIL A.4
CONNECTION TO VESSEL CONNECTION TO VAPORIZER REFERENCE GROUND ROD wo: GROUND ROD
SEE NOTE 5 SEE NOTE 5
SLOPE CONCRETE AWAY
FROM GROUND WELL AT,
Tm:w:umlua‘[_‘ 2—g°
BURNDY Q2A26—2N OR EQUIVALENT | E .
MECHANICAL OR WELD CONNECTION ALUMINUM VAPORIZER LEG §
4 ENSURE, COECION S Lo br AT T — ¥
— . onee. o =
§2/0 BARE
EOOUT 08 MG PROTECTEN = o M TR - 1 s I L
_L .? GROUND LOOP §
—21- || PN g o8 coeeek cud e %
e emr o ’ *1U growo o 0 3/ a0 ST
AT B GAVMEED PATE
CONTRACTOR ALS BY CONTRACTOR SHALL BE MINIMUM wﬁﬁ ﬁgﬁ_ﬁmﬁ%ﬂ
M&MMM&MW%"BFM ﬁmﬁ%mm,mmuwmm WEEMKWSMMWDWMEMHMMMW WMMWBWEE,MMNBRODMBEMMMMEMW
SITE SPECIFIC ARRANGEMENT DRAWMNG COPPER W/ 17 AG STRANDS T0 EXCEED 45 DEGREES FROM THE WHERE THE ROCK BOTIOM 1S ENCOUNTERED AT AN ANGLE TO EXCEED 45 DEGREFS FROM THE VERTICAL WHERE THE ROCK BOTIOM IS ENCOUNTERED AT AN ANGLE
2/0 BARE COPPER W/ 17 AWG STRANDS z&gmmzmunmwmmmxwwmmmmmnm UMFEHgn%mmmummmummmwmluammﬂsmm
DETAIL A5 DETAIL A.6 DETAIL A.7 DETAIL A.8
GROUND LOOP CABLE CONNECTIONS CONNECTION TO SKID FENCING WITH GATE FENCE OR PIPE CONNECTIONS
SEE NOTE 2 SEE NOTE 5 SEE NOTE 5
GATE POST 3" 0.D. 1| GATE FRAME 1 1/2° 0.D. FENCE POST 2 1/2° O.D.——-J:'_é

§2/0 BARE COPPER i
CONDUCTOR < >
" o3 5
#2/0 JUMPER CABLE b Vo
- <
MAIN GRID : sl X
ELEMENT A d o R __L' S
ELEMENT B CONDUIT FOR WECHANKAL b/t Sake Corei ‘ 7
PROTECTION — SEE NOTE 6 i
§2/0 BARE COPPER 1K # 1
CONDUCTOR 12/0 GROUND CABLE ' | #2/0 GROUND eABLE— |
ALL PIGTALS BY CONTRACTOR SHALL BE MedMUM AL PIGTALS BY CONTRACTOR SHALL BE MINUM GROUND CLAMP_SPECIFICATION [ EURNDY PART NUWBER ]
LENGTH ABOVE GRADE FROM POINT IDENTIRED 8 LENGTH ABIVE GRADE FROM PONT IDENTIFIED [ NOMINAL PIFE_OR FENCE POST SIZE | SINGLE CONDUCTOR | DUAL CONDUCTOR
STE SPECKIC ARRANGEMENT DRAMING ON SITE SPECIFIC ARRANGEMENT DRAWNG (1™ NPS GAR1526 GDISZ6 |
§2/0 BARE COPPER W/ 17 AWG STRANDS #2/0 BARE COPPER W/ 17 AWG STRANDS [ 1-1/2" NP GAR1726 GD1726
NFS GAR1826 cD1826
—1/2" NP GAR1926 GD1926
37 NPS GAR2026 GD2026
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