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INTRODUCTION
—
Entegris offers an ideal solution for minimizing 

potential issues related to electrostatic discharge 

(ESD) in a fab, maintaining chemical purity, ensuring 

safety, and improving process yields. The following 

instructions detail proper ESD fitting and ESD tubing 

installation, proper grounding methods, and means  

of testing the conductivity of an ESD system.

ESD SYSTEM

Typical systems will consist of FluoroLine Plus ESD 

tubing and PrimeLock ESD fittings. As detailed in 

Figure 1, the ground is made at the fitting seal point  

at the interface of the fitting and tube. It is grounded 

through the attached grounding strap which requires 

a grounding wire secured to ground.

Figure 1.

Conductive stripes on tubing 
ID in contact with fluid

Conductive PFA fitting 
in contact with fluid and 

conductive tubing stripes

Stainless steel conductive 
connection to fitting to 
ground



ESD FLUID HANDLING SYSTEMS

3User Guide   |  Rev. A 08/20  |  Entegris, Inc.

FLUOROLINE PLUS ESD TUBING
—
FluoroLine Plus ESD tubing has conductive stripes  

on the ID of the tube and when assembled to a 

PrimeLock ESD fitting and properly grounded, the  

electrical charge accumulation in the tube and in  

the media will be grounded.

WARNING: Exceeding the ESD tubing maximum 
pull force limits listed in Table 1 could result in 
increased resistance and potential tubing damage.

1. After the PrimeLock fitting connection is fully 

tightened, conductivity between the fitting and 

tubing will be established.

NOTE: Reference the various PrimeLock fitting  
instruction sheets on page 4. 

2. The grounding strap can be used to provide a 

ground point and a means to check system 

resistance.

3. The resistance between two grounding straps 

separated by fully conductive tubing and fittings 

can be measured with a precision ohmmeter 

(capability of 1013 ohms). The measured resistance 

must be less than the resistance per length value in 

Table 1 for the specific tube size multiplied by the 

length between the ground straps.

Table 1.

Tubing part 
number OD

Wall 
thickness ID

Minimum 
bend radius

Maximum 
reel length

Maximum 
resistance 
per length

Maximum 
resistance 
per length

Tubing 
size

Tubing 
pull 
limits

Tubing 
weight*

ESDT250-047 0.250" 0.047" 0.156" 1.5" 2500' 3.1E+08 
ohms/m

9.5E+07 
ohms/ft

1/4" 45 lbs 0.03 lbs/ft

ESDT375-062 0.375" 0.062" 0.251" 2.0" 5000' 7.0E+07
ohms/m

2.1E+07 
ohms/ft

3/8" 91 lbs 0.06 lbs/ft

ESDT500-062 0.500" 0.062" 0.376" 2.3" 4000' 6.9E+06
ohms/m

2.1E+06 
ohms/ft

1/2" 127 lbs 0.08 lbs/ft

ESDT750-062 0.750" 0.062" 0.626" 9.0" 1500' 4.2E+06
ohms/m

1.3E+06 
ohms/ft

3/4" 200 lbs 0.13 lbs/ft

ESDT1000-062 1.000" 0.062" 0.876" 11.0" 750' 6.0E+06
ohms/m

1.8E+06 
ohms/ft

1" 273 lbs 0.17 lbs/ft

ESDT1250-075 1.250" 0.075" 1.100" 12.5" 500' 3.3E+06
ohms/m

1.0E+06 
ohms/ft

1 1/4" 413 lbs 0.26 lbs/ft

*Tubing weight factors into total load if tubing is vertical.

Example calculation:

 – 250 foot run of 3/4" tubing (ESDT750-062)

 –  Max resistance per length (ohms/foot) × Number  

of feet in installation 

 –  1.3E+06 ohms/foot × 250 feet = 3.25E+08 ohm  

(measured resistance must be below this reading).

4. The maximum distance tested between ground 

points is 400 feet.

Tubing size
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PRIMELOCK ESD FITTINGS
—

PrimeLock ESD fittings are molded from conductive 

PFA material and are designed to be assembled with 

FluoroLine Plus ESD tubing.

To assemble PrimeLock fittings, please see the 

PrimeLock fitting instructions found on our  

web site:

• Bench top tool, 1/4" – 1" 

https://www.entegris.com/content/dam/

shared-product-assets/primelock-shared/ 

instsheet-primelock-bench-6128.pdf

• Bench top tool, 1 1/4", 1 1/2", and 40 mm 

https://www.entegris.com/content/dam/

shared-product-assets/primelock-shared/ 

instsheet-primelock-bench-7241.pdf

• Handheld insertion tool, 1/4" – 1 1/2", and 40 mm 

https://www.entegris.com/content/dam/

shared-product-assets/primelock-shared/ 

instsheet-primelock-handheld-6218.pdf

GROUNDING STRAP TO FITTING INSTALLATION 
INSTRUCTIONS
—

Specially designed PrimeLock ESD fitting grounding 

straps provide a secure grounding connection point 

to the ESD fittings, ensuring an effective charge 

dissipation path from the tube ID to equipment or 

facility ground.

1. Select correct grounding strap size and style for 

fitting connection. Clean grounding strap surfaces 

and fitting surface where strap will be installed  

with IPA.

2. Remove the screw from the grounding strap and 

spread it to fit over the fitting. Some manipulation 

of the strap will be required to properly install it 

onto the fitting. For elbow and tee configurations, 

be sure to orient the flat edge of the grounding 

strap against the flange of end connection,  

Figure 2.

Flat edge  
shown in  
green

Slide strap through 
opening as shown

Figure 2.

https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-6128.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-6128.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-6128.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-7241.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-7241.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-bench-7241.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-handheld-6218.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-handheld-6218.pdf
https://www.entegris.com/content/dam/shared-product-assets/primelock-shared/instsheet-primelock-handheld-6218.pdf
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3. Once installed, manually close the strap and install 

screw. For round clamps, verify the flat edge is 

placed up against the fitting shoulder. Tighten the 

screw to 160 in•oz or until the two sides of the 

grounding strap are completely touching one 

another, Figure 4.

4. Grounding straps do not need to be installed  

on every fitting. Having a single grounding strap 

installed and grounded on a fitting will ground an 

entire system up to 400 feet. Additional grounding 

straps may be assembled throughout the system 

for use of measuring resistance. 

NOTE: Nonconductive components within the system 
need to be grounded on either side of the component, 
Figure 5.

CONTINUITY TESTING
—
Continuity should be tested between ground straps 

installed on fittings using alligator clamps to ensure  

a solid connection, Figure 6.

WARNING: It is not recommended to use probes 
or alligator clamps directly on the tubing for 
continuity testing. Figure 7.

WARNING: For tee configurations, the 
grounding strap can only be installed on 
the run legs, not on the branch, Figure 3.

Figure 3.

Figure 4.

Figure 5.

Grounding both sides  
of a nonconductive  
component is required

Figure 6.

Figure 7.

X
X
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Testing continuity using one of these two setup 

methods is recommended.

SETUP METHOD 1 

Test setup method I (Figure 8) requires:

1. Extra-low resistance wire (<1000 ohms) to connect 

meter to far connection

2. Maximum measured distance less than 400 feet

3. Resistance meter with 1013-ohm capability

SETUP METHOD 2 

Test setup method 2 (Figure 9) requires:

1. Common facilities ground

2. Extra-low resistance wire (<1000 ohms) resistance 

between ground points

3. Maximum measured distance less than 400 feet

4. Resistance meter with 1013-ohm capability

SYSTEM INSPECTION

Identifying conductive equipment and objects within 

a process is critical for successful grounding. Periodic 

inspection and testing of grounding systems are equal- 

ly important to minimize static charge accumulation. 

In grounding installations that are prone to corrosion, 

movement, or insulating surface coatings, self-testing 

ground clamps and systems can be used to continu-

ously test the resistance to ground and verify accept-

able levels.

Resistance to ground is measured with an ohmmeter. 

Care should always be taken to avoid ignition by using 

appropriate instruments and procedures based on the 

area classification.

Extra-low resistance wire

Figure 8.

Common facilities
groundFigure 9.
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DISCLAIMER OF EXPRESS AND IMPLIED WARRANTIES

The Products shall be covered by the applicable Entegris standard warranty. No other express or implied warranty is made 
with respect to the products. Entegris expressly excludes the implied warranties of merchantability and of fitness for a 
particular purpose. Any model or sample furnished to the Buyer is merely illustrative of the general type and quality of goods 
and does not represent that the Products will conform to the model or sample. Buyer's remedies under Entegris' warranty 
shall be limited to repair or replacement of the Product or component thereof which failed to conform to Entegris' warranty.

TECHNICAL ADVICE

Entegris may, at Buyer's request, furnish technical assistance, advice and information with respect to the Products, if and 
to the extent that such advice, assistance and information is conveniently available. It is expressly agreed that there is no 
obligation to provide such information which is provided without charge at the Buyer's risk, and which is provided subject to 
the disclaimers set forth in (disclaimer of express and implied warranties). The ESD fitting and tube Installation, validation and 
qualification guide is provided without charge at the Buyer's risk. The Buyer is solely responsible for the proper installation 
and safe application of the products.

LIMITED WARRANTY

Entegris' products are subject to the Entegris, Inc. General Limited Warranty. To view and print this information,  
visit entegris.com and select the Legal & Trademark Notices link in the footer. Entegris does not warrant any  
failure in the case of customers using unapproved foreign components.

FOR MORE INFORMATION

Please call your Regional Customer Service Center today to learn what Entegris can do for you.  
Visit entegris.com and select the Contact Us link to find the customer service center nearest you.

TERMS AND CONDITIONS OF SALE

All purchases are subject to Entegris’ Terms and Conditions of Sale. To view and print this information,  
visit entegris.com and select the Terms & Conditions link in the footer.

Entegris®, the Entegris Rings Design®, and other product names are trademarks of Entegris, Inc. as listed 
on entegris.com/trademarks. All third-party product names, logos, and company names are trademarks or  
registered trademarks of their respective owners. Use of them does not imply any affiliation, sponsorship, 
or endorsement by the trademark owner.
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https://www.entegris.com/content/en/home.html
https://www.entegris.com/content/en/home/about-us/legal-trademark-notices.html
https://www.entegris.com/content/en/home.html
https://www.entegris.com/content/en/home/customer-service/contact-us.html
https://www.entegris.com/content/en/home.html
https://www.entegris.com/content/en/home/about-us/legal-trademark-notices/terms-and-conditions-of-sale.html
https://www.entegris.com/content/en/home/about-us/legal-trademark-notices.html



