
 

1 STATEMENT OF WORK  
U-89 Hydraulic distribution line | NRC-CNRC                                                               

February 26, 2018_D 

 

Statement of Work 
Design, supply and installation of a new Hydraulic Distribution line 

For NRC’s Automotive and Surface Transportation Portfolio 
 
This Statement of Work (SOW) covers the requirements to install a new hydraulic distribution line from 
two new Hydraulic Power Units to six hydraulic actuators to be completed at the NRC AST U-89 building, 
2320 Lester Road, located in Ottawa, ON.  
 

1. About Automotive and Surface Transportation Portfolio 
 
NRC Automotive and Surface Transportation (AST) performs research, technology development and 
demonstration aimed at helping the entire automotive supply chain, providing technology solutions 
ranging from targeted component development, advanced manufacturing process and prototype 
development, evaluation and testing, fuel efficiency, aerodynamic performance, power management, 
vehicle intelligence, climatic challenges, safety, and environmental impact. 
 

2. Project Description 
 
The National Research Council of Canada, Automotive and Surface Transportation Portfolio (NRC-AST), 
in Ottawa, ON recently installed two MTS 515.180 SilentFlo Hydraulic Power Units that will be used in 
the U-89 Dynamic’s Bay facility. The two units have been installed in a new building and need to be 
connected to the main facility. The project includes the necessary hydraulic connections between U89-B 
to U89 as well as the necessary hydraulic lines to run along the interior wall of the testing facility and 
allow the pumps to be connected to the existing actuators.  
 

3. Existing Documentation 
 

NRC has received a detailed drawing package from the pump manufactures, MTS Corporate Services. 
This drawing package is part of this SOW and is the main reference to the development of this package.  
 
Drawings provided as part of this SOW are not for construction. Selected contractor is responsible to 
review and confirm all site information, dimensions and limitations prior to commence any work.    
 
The following drawings/documents are provided to assist in defining the scope of supply of this project. 
 

Item Format Alternate format 

MTS Hydraulic line drawings Soft copy  .dwg 

Installation location and future expansion 

boundaries 

Soft copy  -  

MTS 515 series catalog Soft copy -  
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MTS 515.180 General Assembly drawings Soft copy -  

MTS 515 series complete specifications Soft copy -  

 

3.1 Installed pump information   
 
NRC purchased and installed two brand new Hydraulic power units. The units have been supplied by 

MTS Systems Corporation, and are part of the 515 series, model 515.180. A catalog/cut-sheet is 

provided as part of this statement of work in section E. The General assembly drawings are provided as 

part of Section G and the complete specification data information is provided as part of section F. 

Pumps have been tested on site in March, 2017 for delivery acceptance. After hydraulic line installation 
a new test will be performed to verify working conditions. This test will be the responsibility of the pump 
manufacturer/supplier. Contract to provide site support during testing.   
 

4. Proposal for the work  
 
Before submitting a proposal a mandatory site visit is required to verify the details involved in this scope 
of work. Site visits will be specified in the tender package.  
 
Questions raised during the visitation will be answered in 24 hrs. 
 
Visit shall be confirmed with Mr. Alexander Nitsche via email: alexander.nitsche@nrc-cnrc.gc.ca 
 

4.1 Scope of work 
 
Scope of work shall be in accordance with section A of this Statement of work.  
 
The following items are to be completed as part of this project 
 
1. New Hydraulic distribution line from the Hydraulic power units installed at U-89B to the actuators 
installed in U-89, including: 

 Design of the distribution line, based on the provided drawings, as per local and federal norms 
and regulations, including any requirements for engineering review and approval; 

o Design shall provide all dimensions, materials, processes to comply with local and 
federal norms and regulations and to allow easy substitution of materials and 
components.  

 Design of two future hydraulic lines to be connected to the hydraulic line installed, as per NRC 
drawings, those two lines will not be installed under this scope; 

 Fabrication of the main hydraulic line approved design and supply of any appurtenances needed 
to ensure proper functionality of the installed line, i.e.: valves, supports, manifolds, caps, etc.  

 Hydraulic line testing and quality report.  
 
2. Complete concrete drilling between U-89B and U-89 to allow hydraulic line access. 
 
Work will be completed at NRC AST facility building U89 and U-89B located at: 
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Automotive and Surface Transportation 
2320 Lester Road,  
Ottawa Ontario. 
 

5. Deliverables 
 

 Assembly drawings including all appurtenances cut sheets and line supports drawings 
o Engineering stamped drawings (as needed) 

 Project documents as specified in Section A 

 Hydraulic distribution line components, as specified in the attached drawings, including any 
substitutions and other components identified as needed in the tender proposal.  

 Assembly and installation of the hydraulic line at NRC AST U-89 building 

 Site testing/commissioning procedure 

 Final quality report 
 
 

6. Project Schedule 
 
The following is a suggested schedule for some tasks involved in this project. Contractor is expected to 
provide a detailed schedule as part of their response to the tender. This project is part of a larger 
installation project. Any deviations from the schedule below will need to be reviewed by the project 
team, prior to start, in order to ensure all schedule impacts have been taken into consideration.  
 
All days below are business days 
 
Contract issued    – Day 0 
Drawings and documentation – 10 to 15 days 
Material preparation   – 10 to 15 days  
Crew mobilization   – 3 to 5 days 
Site installation    – 15 days 
Testing and commissioning  – 5 days 
 
Expected duration – 55 days (floating 12 days) 
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A. STATEMENT OF WORK TECHNICAL SECTION 
 

1. WORK DESCRIPTION 
 

This section cover the installation of two 76.2mm I.D. x 33.5 m long (3” I.D. x 110ft) hydraulic 
pipelines, supply and return, with four (4) distribution assemblies to feed a series of six (6) existing 
dynamic actuators. Along with a connection branch to connect the new hydraulic line to the existing 
MTS 515.180 Hydraulic power units. 
 

2. EXISTING DRAWINGS 
 
The Hydraulic distribution assembly line and its components design are to be based on the drawing 
package provided as part of section D. The following drawings are part of this package.  
 

It Title Number Rev Pages 

1 Hydraulic distribution assy-55867 100-342-836 A 9 

2 Manifold-97mm w/(4) 2” C61 outlets 100-338-759 A 1 

3 Manifold-90mm w/(4) 2” C61 outlets 100-338-760 A 1 

4 Manifold, -32(2) with -12(4) outlets 100-338-769 A 1 

5 Manifold, 90mm x 2” C61(2) 100-338-780 A 1 

6 Manifold-line end, 97mm/2x 2” C61 outlets 100-338-781 A 1 

7 Manifold-drain -20 (2), -32 100-338-782 A 1 

8 Manifold-line end, 97mm/2x 2” C61 outlets 100-339-200 A 1 

9 Manifold-offset, 90mm (2) x 2” C61(2) 100-339-202 A 1 

10 Bracket-assy, hardline support 55867 100-342-776 A 1 

11 Bracket-angle, hardline support 55867 100-342-778 A 1 

12 Channel-support “C” channel 55867 100-342-779 A 1 

13 Plate-bracket, hardline support 55687 100-342-780 A 1 

14 Manifold-elbow 97 mm alum 100-166-276 A 1 

15 Manifold-elbow 90 mm alum 100-166-277 A 1 

16 Elbow-pipe weldment, 2” C61 sched 80 100-207-308 A 1 

17 Hose Assy-drain, 1 1/4 nom, petro, base hydr. oil 068917-xx  E 1 

18 Tubing-304 sst xxx 00 x xxx wall  100371-XX D 3 

19 Plug-port, 4 bolt flange 326985-xx C 1 

20 Adapter-4 Bolt to boss 351958-xx A 1 

21 Hose assy-pressure, 2” nom straight split flange, xx 439240-xx H 2 

22 Hose assy-return, 2” nom straight split flange, xx 439241-xx J 2 

23 Valve check 2 in 475732-xx F 1 

24 Flange kit-sae, with o-ring 527984-xx C 1 

25 Pipe assy-return, straight, 90mm O.D. 571371-xx C 1 

26 Accumulator-piston, T seal crn, 7” dia 575811-xx F 2 

27 Clamp assy-weld, 97/90/2.00” 579774-xx A 1 

28 Pipe assy-press, 97mm x 12 mm 579820-xx D 1 

29 Plate-blocking, pressure 97mm flange 545520-01 A 1 

30 Hose assy-pressure, 2” nom straight split flange, xx” 439240-xx H 2 
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31 Bill of Material ASSY 55867 n/a n/a 1 

 
Drawings and cut sheets provided as part of this package are for reference only (Not for construction). 
Supplier is expected to provide a set of construction drawings for approval prior to start of work and a 
set of as built drawing prior to project completion.  
 

3. PROJECT MANAGEMENT REQUIREMENTS 
 
After award of the contract, the selected supplier will assign a Project Manager as a single point of 
contact for all matters related to the project. The supplier Project Manager will be responsible to 
communicate any project information to the NRC Project Manager, including but not limited to: Status 
Reports, Meeting agendas and minutes, Change Orders,  design drawings, design reviews, etc.   
 
Potential suppliers are expected to provide the following project documentation 

Document Type/format Due date Purpose Notes 
List of references PDF With proposal Review supplier 

experience 
 

Certificate of 
compliance 

PDF KOM Control Supplier shall identify all compliant 
and non-compliant items (if any), 
as well as all proposed 
substitutions in the certificate.  

Project schedule 
with Milestone list  

PDF KOM Review Critical Path Method shall be used 

Risk/issue Register XLS/PDF 5 days after KOM Control and review Template to be issued by NRC 

Design drawings 
and cut sheets 

DWG/PDF 5 days After KOM Approval Mechanical drawings 
P&ID drawings (if applicable) 
Installation drawings 
Cut sheets as needed 

Approved equals / 
alternates list 

PDF 15 days after KOM Approval List all approved equals for pre-
approval by NRC prior to 
commence fabrication 

Health and safety 
plan  

PDF 15 days prior to 
commence work on 
site 

Review NRC will provide comments, but is 
not responsible for the Health and 
Safety plan contents.  

Site acceptance 
testing template 

PDF 30 days prior to SCG Review and control Specify all steps required to 
complete the test. 

Site acceptance 
testing Report 

PDF 10 days after SCG Control and 
documentation 

The document used during test 
shall be signed and send to NRC for 
record purposes.  

As built final 
drawings 

DWG/PDF 10 days After SCG Control and 
documentation 

(same as design drawings) 
One hard copy + soft copy 

KOM – Kick off meeting 
SCG – Site commissioning 
 

4. PROJECT MEETINGS 

Four (4) meetings are expected as part of this contract 

.1 Project kick off meeting; 

.2 Site pre-installation meeting; 

.3 Pre-testing meeting 

.4 Project close-out meeting 
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.1 Contractor is responsible to schedule the meeting dates. NRC will support the contractor to 
identify a meeting location on site.  

.2 Contractor is responsible to prepare meeting agenda and minutes for each meeting as specified 
below.  
.1 Project close-out meeting will be NRC’s Project Manager responsibility. 

.3 Project kick off meeting 

No longer than 5 days after award of Contract, request a meeting of parties in Contract to 
discuss and resolve administrative procedures and responsibilities prior to the commencement 
of the work. 

.2 Attendees at Contract start-up meeting shall include the following: 
.1 Contractor’s project authority. 
.2 NRC Departmental Representative(s). 
.3 Inspection and testing company (as applicable). 
.4 Manufacturer’s representatives (as applicable). 

.3 Agenda to include the following: 
.1 Owner’s guidelines and policies. 
.2 Appointment of official representative of participants in this phase. 
.3 Review of security clearances and procedures and review of hours of work at the NRC 

facility. 
.4 Progress reporting and schedule review. 
.5 Requirements for temporary facilities, signs, offices, storage sheds, utilities, fences. 
.6 Security requirements at and for the site. 
.7 Progress claims, administrative procedures, holdbacks. 
.8 Insurances, transcripts of policies. 
.9 Contractor’s safety procedures. 
.10 Workplace Safety. 

.4 Pre-Installation Meetings 

During the course of the work prior to substantial performance, schedule pre-installation 
meetings as required by the contract documents or as directed by the NRC Departmental 
Representative. 

 

.1 Attendees at pre-installation meetings shall include the following:  
.1 Contractor. 
.2 Subcontractors affected by the work for which the pre-installation meeting is being 

conducted. 
.3 NRC Departmental Representative(s). 
.4 Manufacturer’s representatives (as applicable). 
.5 Inspection and testing company (as applicable). 

.2 Agenda to include the following 
.1 Owner’s guidelines and policies. 
.2 Appointment of official representatives of participants in this phase. 
.3 Review of existing conditions and affected work, and testing thereof as required. 
.4 Review of installation procedures and requirements. 
.5 Review of environmental and site condition requirements. 
.6 Schedule of the applicable portions of the work. 
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.7 Schedule of submissions for NRC Departmental Representative’s consideration. 

.8 Requirements for temporary facilities, site sign, offices, storage shed, utilities, fences. 

.9 Requirements for inspections and tests, as applicable. Schedule and undertake 
inspections and tests. 

.10 Delivery schedule of specified equipment. 

.11 Special safety requirements and procedures. 
.5 Pre-testing meetings 

After site installation has been completed, or nearly completed, and prior to site testing, 
schedule a pre-testing meeting as required by the contract documents or as directed by the NRC 
Departmental Representative. 

.1 Attendees at pre-installation meetings shall include the following: 
.1 Contractor. 
.2 Subcontractors affected by the work for which the pre-installation meeting is being 

conducted. 
.3 NRC Departmental Representative. 
.4 Manufacturer’s representatives, as applicable. 
.5 Inspection and testing company, as applicable. 

.2 Agenda to include the following: 
.1 Owner’s guidelines and policies. 
.2 Appointment of official representatives of participants in the project. 
.3 Review of completed work 
.4 Review of testing procedures and requirements. 
.5 Schedule of the applicable portions of the work. 
.6 Special safety requirements and procedures. 

.6 Special Meetings 

NRC Departmental Representative reserve the right to require special meetings which may be 
held on short notice and at which attendance by Contractor and representatives of affected 
subcontractors and suppliers is mandatory. Contractor shall keep detailed and accurate meeting 
notes and distribute copies promptly to all in attendance and those affected by agreements 
made at such meetings. 

 

5. PROJECT SUBMITTALS 

Submit submittals as requested by the contract documents, as specified herein, and in accordance with 
the conditions of the Contract 

5.1 NRC Departmental Representative’s review of submittals: 

.1 Review of submittals by NRC Departmental Representative is for the sole purpose of 
ascertaining conformance with the general design concepts and the general intent of the 
contract documents. This review shall not mean that NRC Departmental Representative 
approves the detail design inherent in the submittals, responsibility for which shall remain with 
the Contractor. Such review shall not relieve the Contractor of responsibility for errors or 
omissions in the submittals, or responsibility for meeting requirements of contract documents 
and federal and provincial standards and regulations. 
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.2 Contractor shall be responsible for dimensions to be confirmed and correlated at the site for 
information that pertains solely to fabrication processes or to techniques of construction and 
installation, and for coordination of the work. 

.3 NRC Departmental Representative’s review and markings on submittals do not authorize 
changes in the work or the contract time, and will be accommodated at no additional cost to 
NRC. If, in the opinion of the Contractor, the NRC Departmental Representative’s markings on 
submittals constitute a change in the work or will effect a change in the contract time, then the 
Contractor shall so notify the NRC Departmental Representative in writing and request an 
interpretation. If the NRC Departmental Representative finds that the NRC Departmental 
Representative’s markings on submittals do constitute a change in the work or will effect a 
change in the contract time, then a change order will be prepared therefore. The time taken to 
process such a request for interpretation shall not, in and of itself, constitute a change in the 
work nor increase the contract time. 

.4 Prepare submittals using SI (metric) units. 

5.2 Engineered submittals: 

.1 It is the contractor responsibility to identify any items, within this project scope, that required 
engineering sealed drawings/calculations to comply with municipal and federal codes and 
regulations.  

.2 If any items are identified to be designed and stamped by a professional engineer the following 
should be observed 
.1 Submittals for items required to be sealed by professional engineer (engineered) shall be 

duly prepared, sealed, and signed under the direct control and supervision of a qualified 
professional engineer licensed in the jurisdiction in which the site is located, having in force, 
and professional liability insurance with minimum coverage limit of $1,000,000 per claim 
and annual aggregate. 

.2 Include with engineered submittal, proof of insurance identifying insurer, policy number, 
policy term, and limit of liability, on duly signed letterhead and / or certificates of insurance. 

.3 Engineered submittals shall include design calculations, complete with references to codes 
and standards used in such calculations, supporting the proposed design represented by the 
submittal. 

5.3 Submission procedures 

.1 Submittals included all relevant information and/or documentation that need to be review by 
NRC and its consultants such as, but not limited to: drawings, cut-sheets, and testing 
procedures. 

.2 Submittals are to be sent electronically, via email, to NRC project authority.  

.3 Submittals shall be sequentially numbered, number format to be specified by contractor.  

.4 Files are to be submitted in PDF format, unless specified by NRC project authority. 

.5 Accompany submittals with transmittal letter, containing: 
.1 Date. 
.2 Project title and number. 
.3 Contractor’s name and address. 
.4 Identification and quantity of each submittal. 
.5 Other pertinent data. 

.6 Make provisions in schedule for at least two (2) working days for NRC Departmental 
Representative’s review of submittals. When submittals have to be reviewed by one or more of 



9 STATEMENT OF WORK  
U-89 Hydraulic distribution line | NRC-CNRC                                                               

February 22, 2018_C 

 

NRC Departmental Representative’s consultants, add 3 more working days for a total five (5) 
working day review period. 

.7 If the NRC Departmental Representative requires resubmission of submittals, allow for an 
additional two (2) working days review for each resubmission. 

.8 If, at any time, the Contractor submits a large enough number of submittals such that the NRC 
Departmental Representative cannot process these submittals within two (2) working days, the 
NRC Departmental Representative, in consultation with the Contractor within 24 hours of 
receipt of such submittal, will provide the Contractor with an estimate of the time necessary for 
processing same. The Contractor shall accommodate such necessary time at no increase in the 
contract time and at no additional cost to NRC. 

5.4 Shop drawings and cut-sheet submittals 

.1 Submit shop drawings as follows: 
.1 One (1) copy digitally in pdf format to NRC Departmental Representative using the NRC 

Departmental Representative’s document management system. 
.2 NRC to provide drawing files templates for design and as built drawings submission.  

.2 NRC Departmental Representative markings and resulting action required: 
.3 Shop drawings requiring no changes will be marked 'REVIEWED', and shall be submitted for 

as-built drawings purposes. 
.4 Shop drawings requiring several changes will be marked 'REVIEWED as NOTED' and shall be 

revised and submitted for as-built drawings purposes. 
.5 Shop drawings requiring substantial changes will be marked 'REVISE AND RESUBMIT' and 

shall be revised and resubmitted until NRC Departmental Representative stamps drawings 
with 'REVIEWED' or 'REVIEWED as NOTED'. 

.3 Shop drawing size shall be multiple of 213 mm and 275 mm excluding 38 mm binding margin 
and not larger than 838 mm x 1117 mm. Leave minimum 150 mm x100 mm clear space for NRC 
Departmental Representative’s comments. 

.4 Upon completion of review by NRC Departmental Representative, 1 marked set of shop 
drawings will be returned to Contractor in digital format for reproduction and distribution. 

.5 Submit copies of reviewed shop drawings to authorities having jurisdiction as required. 

.6 Shop drawings shall include: 
.1 Fabrication and erection dimensions. 
.2 Design calculations prepared by professional engineer, as required. 
.3 Location and type of anchors, attachments and locations and types of fasteners, including 

concealed reinforcements to accept mounted fasteners. Assumed design loadings, 
dimensions of elements and material specifications for load-bearing components. 

.4 Adhesives, joinery methods and bonding agents. 

.5 Kinds, grades and dimensions of components and materials, their characteristics relative to 
their purpose, detailed description of finishes and other fabrication information. 

.6 A detailed bill of material identifying all components used and their part numbers.  
i. Where third party items have been used, identify manufacturer part number as 

well as contractor part number.  
.7 Configurations, types and sizes required; identify each unit type on drawing and on product. 
.8 Descriptive names of equipment and mechanical and electrical characteristics when 

applicable. 
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5.5 Certificates and Certification Submittals 

Certificates and certifications submittals: When applicable, provide a statement that includes signature 
of entity responsible for preparing certification. 
 

6. APPROVED ALTERNATES AND APPROVED EQUALS 

The following shall be observed when proposing an alternative or approved equals 

.1 Submit a list of all identified equals or alternates being suggested in the submitted document(s).  

.2 When document is submitted for review, proposed substitutions should be named products 
alternates or equals, indicated by the phrases "or approved alternate by XYZ Manufacturing" or 
"or approved equal by XYZ Manufacturing". 

.3 When items are “approved alternate by XYZ Manufacturing" or "or approved equal by XYZ 
Manufacturing it shall be interpreted to mean that named product alternate or equal, if selected 
for use in lieu of indicated or specified product, meets or exceeds performance, appearance, 
general arrangement, dimensions, availability, code and standards compliance, and colour of 
specified product. 

.4 Contractor to be responsible for costs and modifications associated with the inclusion of named 
product alternate or equal at no additional cost to NRC. 

6.1 Submission of substitutions: approved alternate or approved equal 

Proposals for substitutions of products and materials must be submitted in accordance with procedures 
specified in this section. 
 
NRC Departmental Representative may review submissions with the understanding that the contract 
time will not be altered due to the time required by the NRC Departmental Representative to review the 
submission and by the Contractor to implement the substitution in the work. 

.1 Submission requirements: 
.1 Description of proposed substitution, including detailed comparative specification of 

proposed substitution with the specified product. 
.2 Manufacturer’s product data sheets for proposed products. 
.3 Confirm compliance with the building codes and requirements of authorities having 

jurisdiction. 
.4 Effect on contract time. 
.5 Reasons for the request. 
.6 Substitutions submitted on shop drawings without following requirements of this 

section 
.7 Proposed substitutions shall include costs associated with modifications necessary to 

other adjacent and connecting portions of the work, if applicable.  
.8 NRC Departmental Representative’s decision concerning acceptance or rejection of 

proposed substitutions is final. 

7. Quality control  

.1 Before starting any installation procedures, contractors are required to schedule a site pre-
installation meeting to review details related to site work. 
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.2 Inspection and testing services will be used to verify compliance with requirements of the 
contract documents. These services do not relieve the Contractor of responsibility for 
compliance with the contract documents. 

.3 Before starting any testing procedures, contractors are required to schedule a pre-testing 
meeting to review details related of the work to be completed 

.4 Inspection and testing required by codes or ordinances, or by an authority having jurisdiction, 
and made by a legally constituted authority, shall be the responsibility of the Contractor and 
shall be paid for by the Contractor and not be paid by NRC, unless otherwise specified in the 
contract documents. 

.5 Inspection or testing performed exclusively for Contractor’s convenience shall be sole 
responsibility of Contractor, and will not be paid by NRC. 

.6 Final Inspection and testing, if required by NRC, shall be performed by a company qualified to 
perform the inspections or site tests specified or required. 

.1 NRC will be responsible for the third party testing company to accompany the test. 
.7 Where evidence exists that defective workmanship may have occurred, or that the work may 

have been carried out incorporating defective materials, or tests demonstrate that installed 
conditions do not comply with the requirements of the contract documents, the NRC 
Departmental Representative reserves the right to have appropriate inspections, tests, and 
surveys performed, analytical calculation of structural strength made and the like in order to 
help determine the extent of defect and whether such work must be replaced. Inspections, 
tests, and surveys carried out under these circumstances will be made at the Contractor’s 
expense, and will not be paid by NRC, unless the results indicate that the work so tested, 
inspected or surveyed is not defective or that, in NRC Departmental Representative’s opinion, 
the work so tested, inspected, or surveyed may be accepted, in which case tests, inspections or 
surveys will be paid by NRC. 

7.1 Reports and documents 

.1 Inspection and testing company shall submit site inspection reports within five (5) working days 
of each inspection. 

.2 Inspection and testing companies shall submit a written report for each inspection or test, 
including pertinent data such as conditions at the site, dates, test references, locations of tested 
materials, actual product identification, testing methodology, procedures, and descriptions, site 
instructions given, recommendations and/or any other information required by standard 
applicable to reporting of tests and inspections. 

.3 Report shall clearly indicate failure of product or procedures to meet applicable standards, give 
recommendations for retesting or correction. Inspector shall contact Contractor and NRC 
Departmental Representative immediately when product or product assembly fails to meet 
requirements of the contract documents. 

.4 Upon completion of portions of the work subject to independent inspection and testing, submit 
to the NRC Departmental Representative duplicate certificates of acceptance of 

.5 Contractor is responsible to receive and distribute the final testing reports as part of the project 
final quality control point.  

7.2 Hydraulic Oil Cleanliness Verification 
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.1 Hydraulic oil cleanliness is critical to the safe operation of this equipment.  Ensure that proper 
actions are taken to ensure clean oil, piping, and keep proper documentation of results. 

.2  The aim of flushing is to remove contamination from the inside of pipes and components, which 
are introduced during system assembly or maintenance. This is accomplished by passing fluid 
through the system, usually at a velocity higher than that during normal operation. 

.1 It is the responsibility of the contractor to provide all necessary equipment needed to 
complete the oil cleanliness procedure.  

.3 Omission or curtailment of flushing will inevitably lead to rapid wear of components, 
malfunction and breakdown. 

.4 The following steps pertain to the supplied piping – the essence is that we have clean piping.  Is 
is the contractor responsibility to send a final flushing procedure, based on the list below, for 
NRC approval.  

.5 Contractor is responsible to all cost related to the flushing set-up. 
.1 Connect the fluid transfer pump to the return line low point ball valve and the nearest 

available HPU drain port 
.2 Pump the fluid from the return hardline to the HPU reservoir 
.3 Connect the fluid transfer pump to the drain line low point ball valve and the nearest 

available HPU drain port 
.4 Pump the fluid from the drain hardline to the HPU reservoir 
.5 Check for adherence to drawings and ECN's. 
.6 Inspect basic assembly. 

ii. free flow direction of check valves. 
iii. critical bolt lengths and torque. 
iv. check for missing plugs, caps, and proper torque. 

.7 Connect pressure, return and drain hoses to flush/proof assemblies. 

NOTE: all ball valves, should remain open during flushing unless noted. 

.8 Prefill pressure, return and drain circuit: 

NOTE: maximum drain proof pressure is 300 psi, do not over pressurize. 
 

i. Start an HPU and adjust pressure to 300 psi setting. 
ii. Run pump to fill hardline and hose assemblies with oil. 

iii. Monitor fluid level in HPU reservoirs. 
 

.9 Turn on the HPU's and flush the hardline until a cleanliness level of ISO 4406(c) 16/13/9 
at the HPU is achieved. 

.10 Close the pressure ball valves at the HSM's and adjust HPU pressure settings to 
operational pressures per system schematic. 

.11 Shut HPU down and relieve pressure. 

.12 Connect the fluid transfer pump to the pressure line low point ball valve and the nearest 
available HPU drain port 

.13 Open the drain down breather ball valve along with all other hardline flushing ball valves 

.14 Pump the fluid from the pressure hardline to the HPU reservoir 

.15 Connect the fluid transfer pump to the return line low point ball valve and the nearest 
available HPU drain port 

.16 Pump the fluid from the return hardline to the HPU reservoir 
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.17 Connect the fluid transfer pump to the drain line low point ball valve and the nearest 
available HPU drain port 

.18 Pump the fluid from the drain hardline to the HPU reservoir 

.19 Disconnect pressure, return and drain hoses from flush/proof assemblies and seal open 
ports and hoses. 

.6 Components that can be damaged by high fluid velocity or by fluids containing moisture, 
particles or flushing chemicals should be isolated from the flushing circuit and cleaned 
individually. 

.7 Manifolds, blocks, pump stations, motors, reservoirs, assemblies and components should be 
delivered clean according to a specific procedure. If not clean, they must be flushed separately.  

7.3 Hardline quality testing procedure 

The following steps pertain to the supplied piping.  It is the contractor responsibility to send a final 
testing procedure, based on the list below, for NRC approval prior to commence the test.  
 

.1 Contractor is responsible to all cost related to the testing set-up. 
.1 Install hardline, HSM connection hoses and connect single HPU. 

i. It is the responsibility of the contractor to provide all necessary equipment, 
including the HPU, needed to complete the pressure testing.  

.2 Check for adherence to drawings and ECN's. 

.3 Inspect basic assembly. 
i. Free flow direction of check valves. 

ii. Critical bolt lengths and torque. 
iii. Check for missing plugs, caps, and proper torque. 

.4 Connect pressure, return and drain hoses to flush/proof assemblies. 

NOTE 
i. a) all ball valves should remain open during the proof test unless noted. 

ii. b) drain pressure accumulator pre-charge from HPU assembly being used for 
test. 

iii. c) install pressure gauge on HPU pressure output 
 
NOTE:  if a leak is detected at any time the test must be stopped. All residual pressure must be 
depleted and the system must be drained to the appropriate level to facilitate repairs. The leak must 
be repaired with the appropriate approved materials and procedures as necessary. The system 
should be prefilled again, slowly pressurized to one half of the leak occurrence pressure and held for 
five minutes. Then pressure should be increased to the leak occurrence pressure and the test 
resumed and completed. 

.5 prefill pressure, return and drain circuit: 

 
NOTE: 

i. Adjust compensator pressure and pressure relief valve to lowest setting, start 
supply HPU. 

ii. Run pump to fill hardline and hose assemblies with oil. 
iii. Monitor fluid level in HPU reservoirs. 

.6 Proof pressure check for drain circuit: 
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NOTE: maximum drain proof pressure is 300 psi +50, do not over pressurize. 
 

i. Block d & r at supply HPU. adjust (1) pump volume to lowest setting, use (1) 
motor/pump for H.S. test. 

ii. Start supply HPU and adjust pressure to 100 psi. connect p & r at (1) outlet 
station. 

iii. Increase pressure at 100 psi increments while observing for leaks. 
iv. Hold pressure at 300 psi for 5 minutes. 
v. Shut HPU down and relieve pressure. 

vi. Validate test. 
 

.7 Proof pressure check for return circuit: 

NOTE: maximum return proof pressure is 1090 psi +100, do not over pressurize. 
i. Connect p & r at (1) outlet station. block r at supply HPU. 

ii. Start supply HPU and adjust pressure to 500 psi. 
iii. Increase pressure at 500 psi increments while observing for leaks. 
iv. Hold pressure at 1090 psi for 5 minutes. 
v. Shut HPU down and relieve pressure. 

vi. Validate test. 
 

.8 Proof pressure check for pressure circuit. 

NOTE: Maximum proof pressure is 4500 psi +200, do not over pressurize. 
 

vii. Block p at all outlet stations 
viii. Start supply HPU and adjust pressure to 500 psi. 

ix. Increase pressure at 500 psi increments from 500 psi to 4500 psi while 
observing for leaks. 

x. Hold pressure at 4500 psi for 5 minutes. 
xi. Shut HPU down and relieve pressure. 

xii. Adjust pump volume and pressure controls to standard setting. 
xiii. Validate test. 

  

7.4 Hydraulic power unit testing 

.1 After installation is completed, NRC along with MTS, will perform a system functionality testing 
with the hydraulic power units.  

.2 Hydraulic power unit testing is responsibility of MTS technical team 

.3 The contractor is expected to have a technician on site to support the team during testing. 
Technician is expected to resolve minor technical issues, related to the hydraulic line installed 
under this scope, in order to ensure the testing can proceed 

.1 Any minor technical issues originating for installation workmanship from the contractor 
work shall be fully covered under the contractor warranty 

.2 Any minor technical issues originating from incorrect operation, incorrect parameters 
and/or instructions not related to the contractor’s installation workmanship shall not be 
covered by the contractor.   
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.3 Major technical issues will be discussed by the parties involved and a plan will be 
developed with all parts in agreement on how to correct the issue.  

8. Site conditions and work requirements 

.1 Prior to start site work, contractor is responsible to obtain security clearance to their team. Time 
to obtain security clearances shall be clear identified in the project schedule.   

.2 Contractor is responsible to set-up all temporary facilities needed for the work to be completed 
on site. The location of temporary facilities at site is to be discussed and approved by NRC team. 

.1 A source of temporary power will be made available from building U89B. U89B has 
available 600V, 3 phase circuit, 1000 Amps. Contractor to bear all costs to make 
connections to the power source and perform distribution on site. 

.2 Contractor to provide all load centres, breakers, conduit, wiring, disconnects, extension 
cords, transformers, as required from the source of power. 

.3 Contractor to provide their own source of power if available source does not meet their 
equipment requirements. 

.3 Contractor is expected to have all materials available and ready for installation prior to start as 
part of the mobilization scope. Storage location for any material needed for this project to be 
discussed and approved by NRC team.  

.1 Contractor is expected to be able to replace any material damage during installation in 
48hrs during installation to avoid delays.  

.4 Contractor is responsible to visit the site prior to installation and review with NRC the minimum 
work area required.  

.1 It is recommended that the contractor verifies the work interference during site visit 
and properly identify all major interferences prior to response to this SOW.  

.2 Interferences shall be listed in the response to this SOW.  

.3 If existing interferences have not been listed in the interference list, the contractor will 
be responsible to work with NRC to resolve them, without impacting the installation 
schedule.  

.4 NRC is responsible to clean up installation area, to the extent possible, to allow 
contractor to perform the work in the proposed time frame.  

.5 Any shutdowns shall be properly coordinate with NRC Departmental Representative and the 
ASPM authority on site. Contractor to provide 48hrs notice. 

.6 Contractor is responsible to submit a Health and Safety plan to work in the area, which will be 
reviewed and approved by NRC.   

.7 The access between building U-89 and U-89B is currently blocked by a concrete wall; contractor 
is expected to drill the necessary holes for the new hydraulic installation. Contractor to remove 
weather proofing membrane, and concrete caps to access the duct bank between the buildings. 
Once the piping is installed, contractor to re-install concrete caps, weather proofing membrane 
and brown finishing cap to match existing. Section B shows some images of the area where the 
drilling shall take place. Contractor is responsible to visit the site and make all measurements 
necessary to evaluate the costing.  

 
 

*** END OF SECTION *** 
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Section B: Site conditions Division between building U-89 and U-89B 
 
The intent of this section is to give contractors a base understanding and a general overview of the work 
need to be completed between building U-89 and U-89B. It is the contractor responsibility to perform all 
measurements on site for costing purposes.  
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*** END OF SECTION *** 
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Section C: NRC Facility overview 
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Section D: MTC Corporate Services, Hydraulic line drawings 
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HARDLINE PROOF PROCEDURE

*NOTE:

HYDRAULIC SYSTEMS ARE INHERENTLY DANGEROUS DUE TO HIGH PRESSURE FLUIDS AND GASES.  DO NOT ATTEMPT TO OPERATE THIS SYSTEM UNLESS ADEQUATELY TRAINED, HAVE KNOWLEDGE OF THE
 SYSTEMS INVOLVED AND CAN RECOGNIZE THE POTENTIAL RISKS INVOLVED IF MISHANDLED.

 KNOW WHERE THE LOCKOUT/TAGOUT POINT IS FOR ALL OF THE SUPPLY ENERGIES ASSOCIATED WITH YOUR SYSTEM.

 KNOW THE LOCATION OF ALL OF THE SYSTEM EMERGENCY STOP BUTTONS SO THAT YOU CAN STOP THE SYSTEM QUICKLY IN AN EMERGENCY.

 HAVE FIRST AID AVAILABLE.

 KEEP BYSTANDERS AT A SAFE DISTANCE FROM ALL EQUIPMENT.

 WEAR APPROPRIATE PERSONAL PROTECTION. WEAR EYE PROTECTION WHEN YOU WORK WITH HIGH PRESSURE HYDRAULIC FLUID. WEAR EAR PROTECTION WHEN YOU WORK NEAR ELECTRIC MOTORS, PUMPS, OR OTHER DEVICES THAT GENERATE HIGH NOISE LEVELS.

 AVOID LONG PERIODS OF WORK WITHOUT REST.

 DO NOT USE HANDS OR FINGERS TO STOP SMALL LEAKS IN HYDRAULIC OR PNEUMATIC HOSES.

1) INSTALL HARDLINE, HSM CONNECTION HOSES AND CONNECT SINGLE HPU.
2) CHECK FOR ADHERENCE TO DRAWINGS AND ECN'S.
3) INSPECT BASIC ASSEMBLY.

a) FREE FLOW DIRECTION OF CHECK VALVES. 
b) CRITICAL BOLT LENGTHS AND TORQUE.
c) CHECK FOR MISSING PLUGS, CAPS, AND PROPER TORQUE.

4) CONNECT PRESSURE, RETURN AND DRAIN  HOSES TO FLUSH/PROOF ASSEMBLIES.

*NOTE:

a) ALL BALL VALVES SHOULD REMAIN OPEN DURING THE PROOF TEST UNLESS NOTED.
b) DRAIN PRESSURE ACCUMULATOR PRECHARGE FROM HPU ASSEMBLY BEING USED FOR TEST.
c) INSTALL PRESSURE GAUGE ON HPU PRESSURE OUTPUT

*NOTE:

IF A LEAK IS DETECTED AT ANY TIME THE TEST MUST BE STOPPED. ALL RESIDUAL PRESSURE MUST BE DEPLETED AND THE SYSTEM MUST BE DRAINED TO THE APPROPRIATE
 LEVEL TO FACILITATE REPAIRS. THE LEAK MUST BE REPAIRED WITH THE APPROPRIATE APPROVED MATERIALS AND PROCEDURES AS NECESSARY.  THE SYSTEM SHOULD BE PREFILLED 
AGAIN, SLOWLY PRESSURIZED TO ONE HALF OF THE LEAK OCCURRENCE PRESSURE AND HELD FOR FIVE MINUTES. THEN PRESSURE SHOULD BE INCREASED TO THE LEAK OCCURRENCE PRESSURE AND THE TEST RESUMED AND COMPLETED.
5) PREFILL PRESSURE, RETURN AND DRAIN CIRCUIT:

*NOTE:
a) ADJUST COMPENSATOR PRESSURE AND PRESSURE RELIEF VALVE TO LOWEST SETTING, START SUPPLY HPU.
b) RUN PUMP TO FILL HARDLINE AND HOSE ASSEMBLIES WITH OIL.
c) MONITOR FLUID LEVEL IN HPU RESERVOIRS.

6) PROOF PRESSURE CHECK FOR DRAIN CIRCUIT:

*NOTE:
MAXIMUM DRAIN PROOF PRESSURE IS 300 PSI +50, DO NOT OVER PRESSURIZE.

a) BLOCK D & R AT SUPPLY HPU.  ADJUST (1) PUMP VOLUME TO LOWEST SETTING, USE (1) MOTOR/PUMP FOR H.S. TEST.
b) START SUPPLY HPU AND ADJUST PRESSURE TO 100 PSI. CONNECT P & R AT  (1) OUTLET STATION. 
c) INCREASE PRESSURE AT 100 PSI INCREMENTS WHILE OBSERVING FOR LEAKS.
d) HOLD PRESSURE AT 300 PSI FOR 5 MINUTES.
e) SHUT HPU DOWN AND RELIEVE PRESSURE.
f) VALIDATE TEST.

7) PROOF PRESSURE CHECK FOR RETURN CIRCUIT:

*NOTE:
MAXIMUM RETURN PROOF PRESSURE IS 1090 PSI +100, DO NOT OVER PRESSURIZE.

a) CONNECT P & R AT  (1) OUTLET STATION. BLOCK R AT SUPPLY HPU.
b) START SUPPLY HPU AND ADJUST PRESSURE TO 500 PSI.
c) INCREASE PRESSURE AT 500 PSI INCREMENTS WHILE OBSERVING FOR LEAKS.
d) HOLD PRESSURE AT 1090 PSI FOR 5 MINUTES.
e) SHUT HPU DOWN AND RELIEVE PRESSURE.
f) VALIDATE TEST.

8) PROOF PRESSURE CHECK FOR PRESSURE CIRCUIT.

*NOTE:
MAXIMUM PROOF PRESSURE IS 4500 PSI +200, DO NOT OVER PRESSURIZE.

a) BLOCK P AT ALL OUTLET STATIONS
b) START SUPPLY HPU AND ADJUST PRESSURE TO 500 PSI.
c) INCREASE PRESSURE AT 500 PSI INCREMENTS FROM 500 PSI TO 4500 PSI WHILE OBSERVING FOR LEAKS.
d) HOLD PRESSURE AT 4500 PSI FOR 5 MINUTES.
e) SHUT HPU DOWN AND RELIEVE PRESSURE.
f) ADJUST PUMP VOLUME AND PRESSURE CONTROLS TO STANDARD SETTING.
g) VALIDATE TEST.
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HARDLINE FLUSH PROCEDURE

*NOTES:

1. CONNECT THE FLUID TRANSFER PUMP TO THE RETURN LINE LOW POINT BALL VALVE AND THE NEAREST AVAILABLE HPU DRAIN PORT

2. PUMP THE FLUID FROM THE RETURN HARDLINE TO THE HPU RESERVOIR

3. CONNECT THE FLUID TRANSFER PUMP TO THE DRAIN LINE LOW POINT BALL VALVE AND THE NEAREST AVAILABLE HPU DRAIN PORT

4. PUMP THE FLUID FROM THE DRAIN HARDLINE TO THE HPU RESERVOIR

5. CHECK FOR ADHERENCE TO DRAWINGS AND ECN'S.

6. INSPECT BASIC ASSEMBLY.
A.) FREE FLOW DIRECTION OF CHECK VALVES. 
B.) CRITICAL BOLT LENGTHS AND TORQUE.
C.) CHECK FOR MISSING PLUGS, CAPS, AND PROPER TORQUE.

7. CONNECT PRESSURE, RETURN AND DRAIN  HOSES TO FLUSH/PROOF ASSEMBLIES.

*NOTE: ALL BALL VALVES, SHOULD REMAIN OPEN DURING FLUSHING UNLESS NOTED.

8. PREFILL PRESSURE, RETURN AND DRAIN CIRCUIT:

*NOTE: MAXIMUM DRAIN PROOF PRESSURE IS 300 PSI, DO NOT OVER PRESSURIZE.

A.) START AN HPU AND ADJUST PRESSURE TO 300 PSI SETTING.
B.) RUN PUMP TO FILL HARDLINE AND HOSE ASSEMBLIES WITH OIL. 
C.) MONITOR FLUID LEVEL IN HPU RESERVOIRS.

9. TURN ON THE HPU'S AND FLUSH THE HARDLINE UNTIL A CLEANLINESS LEVEL OF ISO 4406(c) 16/13/9 AT THE HPU IS ACHIEVED.

10. CLOSE THE PRESSURE BALL VALVES AT THE HSM'S AND ADJUST HPU PRESSURE SETTINGS TO OPERATIONAL PRESSURES PER SYSTEM SCHEMATIC.

11. SHUT HPU DOWN AND RELIEVE PRESSURE.

12. CONNECT THE FLUID TRANSFER PUMP TO THE PRESSURE LINE LOW POINT BALL VALVE AND THE NEAREST AVAILABLE HPU DRAIN PORT

13. OPEN THE DRAIN DOWN BREATHER BALL VALVE ALONG WITH ALL OTHER HARDLINE FLUSHING BALL VALVES

14. PUMP THE FLUID FROM THE PRESSURE HARDLINE TO THE HPU RESERVOIR

15. CONNECT THE FLUID TRANSFER PUMP TO THE RETURN LINE LOW POINT BALL VALVE AND THE NEAREST AVAILABLE HPU DRAIN PORT

16. PUMP THE FLUID FROM THE RETURN HARDLINE TO THE HPU RESERVOIR

17. CONNECT THE FLUID TRANSFER PUMP TO THE DRAIN LINE LOW POINT BALL VALVE AND THE NEAREST AVAILABLE HPU DRAIN PORT

18. PUMP THE FLUID FROM THE DRAIN HARDLINE TO THE HPU RESERVOIR

19. DISCONNECT PRESSURE, RETURN AND DRAIN HOSES FROM FLUSH/PROOF ASSEMBLIES AND SEAL OPEN PORTS AND HOSES.



BOM Material BOM BOM Manufacturer Manufacturer

Item # Number Qty Qty Part Number Name

Unit

1 100‐338‐781 3 EA MANIFOLD‐LINE END,97MM/2X 2"C61 OUTLETS YES

2 100‐338‐780 3 EA MANIFOLD‐ 90MM X 2"C61(2) YES

3 100‐338‐782 2 EA MANIFOLD‐DRAIN ‐20 (2), ‐32 YES

4 100‐306‐158 2 EA HOSE ASSY‐PRESS,2" NOM STR/STR X 72.0 YES

5 043‐924‐107 2 EA HOSE ASSY‐RETURN,2" NOM STR/STR X 60.00 YES

6 006‐891‐752 2 EA HOSE ASSY‐DRAIN,1‐1/4" NOM,66" LG,PETRO YES

7 100‐166‐276 4 EA MANIFOLD‐ELBOW 97MM ALUM YES

8 100‐166‐277 4 EA MANIFOLD‐ELBOW 90MM ALUM YES

9 057‐977‐401 30 EA CLAMP ASSY‐WELD, 97/90/2.00" PAINTED YES

10 011‐336‐542 3 EA VALVE‐BALL,4500 PSI ‐12 IBOSS,DEL/VIT,CS KHB‐20SAE‐1114‐11X HYDAC NO

11 010‐024‐106 3 EA ADAPTER‐BOSS/TUBE ‐12 MBOSS X ‐12 TUBE 12 F5OX‐S PARKER NO

12 010‐024‐304 20 EA CAP‐TUBE ‐12 TUBE(2‐PIECE DESIGN) 12 FNTX‐S PARKER NO

13 035‐195‐803 2 EA ADAPTER‐4 BOLT TO BOSS 2 IN 4 BOLT TO‐12 YES

14 010‐026‐203 21 EA NIPPLE‐BOSS ‐12 MBOSS 12 F5OHAO‐S PARKER NO

15 010‐027‐306 2 EA REDUCER‐BOSS,M/F ‐20 MBOSS X ‐12 FBOSS 6410‐20‐12‐O BRENNAN NO

16 052‐798‐403 32 EA SAE FLANGE KIT W/O‐RING 2" C61 SOC. HD B YES

17 032‐698‐506 18 EA PLUG‐PORT,4 BOLT FLANGE 2 IN SIZE P‐32 MACHINE,M.W. YES

18 011‐008‐526 9 EA PLATE‐SEAL,2"NOM,CODE 61 4 BOLT ISP‐A‐6132‐S‐N ADACONN/INSERTA YES

19 010‐024‐111 2 EA ADAPTER‐BOSS/TUBE ‐20 MBOSS X ‐20 TUBE 20 F5OX‐S PARKER NO

20 100‐108‐936 140 EA ANCHOR‐MASONRY,KWIK BOLT,1/2‐13 X 5 1/2 45369 HILTI NO

21 100‐342‐776 1 EA BRACKET‐ASSY, HARDLINE SUPPORT 55867 YES

1 100‐342‐779 1 EA CHANNEL‐SUPPORT, "C" CHANNEL 55867 YES

2 100‐342‐778 2 EA BRACKET‐ANGLE, HARDLINE SUPPORT 55867 YES

3 100‐342‐780 1 EA PLATE‐BRACKET HARDLINE SUPPORT 55867 YES

4 100‐108‐936 4 EA ANCHOR‐MASONRY,KWIK BOLT,1/2‐13 X 5 1/2 45369 HILTI NO

5 010‐014‐606 4 EA SCR‐SKTHD,1/2‐13UNC 1 3/4 LG,A574,BLKOX 8016 SPS UNBRAKO NO

6 100‐049‐612 6 EA NUT‐HEX, 1/2‐13 UNC, GR‐5, ZINC PL 95462A033 MCMASTER‐CARR NO

7 010‐045‐805 8 EA WASHER‐FLT,.531 ID X1.12 ODX.187,STL,HDN FW‐4 REID TOOL SUPPLY NO

8 010‐018‐401 2 EA SCR‐CAP,FLH,82,SKT 1/2‐13 UNC X 1" LG 2630 SPS UNBRAKO NO

22 011‐152‐103 10 EA NIPPLE‐TUBE,HEX ‐32 TUBE 32 HTX‐S PARKER NO

23 010‐026‐909 1 EA PLUG‐BOSS,INTL WR ‐32 BOSS,2 1/2 SAE 32 HP5ON‐S 3/4BROACH PARKER NO

24 010‐022‐057 44 EA NUT‐HEX,1/2‐13UNC SAE J995 GR8,BL NO

25 011‐011‐602 44 EA FLG‐SPLIT,HLF,4 BLT,C61, 2 SAE,2 REQ D 32SF‐2 ANCHOR FLANGE YES

26 010‐014‐607 108 EA SCR‐SKTHD,1/2‐13UNC 2 LG,A574,BLKOX 2464 SPS UNBRAKO NO

27 010‐010‐936 32 EA O‐RING, .139X 90D BUNA‐N 2.234ID ARP‐228 AS568A‐228 SEALS‐GENERIC NO

28 011‐358‐001 10 EA CONNECTOR PLATE‐SPLIT FLG 2 SAE FLG 32CP ANCHOR COUPLING YES

30 057‐982‐016 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 90.33" YES

31 057‐982‐017 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 33.78" YES

32 057‐982‐018 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 69.14" YES

33 057‐982‐021 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 60.63" YES

34 057‐982‐022 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 49.40 YES

35 057‐982‐019 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 104.00" YES

36 057‐982‐020 8 EA PIPE ASSY‐PRESS,97MM X 12MM X 180.00" YES

37 057‐982‐023 1 EA PIPE ASSY‐PRESS,97MM X 12MM X 236.00" YES

40 054‐552‐001 4 EA PLATE‐BLOCKING,PRESSURE 97MM FLANGE YES

41 010‐094‐528 100 EA SCR‐CAP,SKTHD,DIN912 M24 X3.00MM X90MMLG 3163 SPS UNBRAKO NO

42 010‐010‐935 4 EA O‐RING, .139X 90D BUNA‐N 3.484ID ARP‐238 AS568A‐238 SEALS‐GENERIC NO

43 043‐924‐093 2 EA HOSE ASSY‐PRESS,2" NOM STR/STR X 96.0 YES

44 100‐339‐200 1 EA MANIFOLD‐OFFSET,97MM/2X 2"C61 OUTLETS YES

45 010‐094‐520 20 EA SCR‐CAP,SKTHD,DIN912 M24X3.00MM X130MMLG 3168 SPS UNBRAKO NO

47 011‐365‐001 20 EA NUT‐HEX,M24 X 3.00MM,DIN 934,CL‐10,BLACK NO

50 057‐137‐118 1 EA PIPE ASSY‐RETURN,STR 90MM X 80.00 FA/A YES

51 057‐137‐119 1 EA PIPE ASSY‐RETURN,STR 90MM X 36.15 FA/A YES

52 057‐137‐120 1 EA PIPE ASSY‐RETURN,STR 90MM X 83.65 FA/A YES

53 057‐137‐125 1 EA PIPE ASSY‐RETURN,STR 90MM X 63.00 FA/A YES

54 057‐137‐126 1 EA PIPE ASSY‐RETURN,STR 90MM X 51.00 FA/A YES

55 057‐137‐121 1 EA PIPE ASSY‐RETURN,STR 90MM X 197.65 FA/A YES

56 057‐137‐122 1 EA PIPE ASSY‐RETURN,STR 90MM X 157.50 FA/A YES

57 057‐137‐123 3 EA PIPE ASSY‐RETURN,STR 90MM X 179.82 FA/A YES

58 057‐137‐124 3 EA PIPE ASSY‐RETURN,STR 90MM X 179.82 FA/B YES

60 052‐798‐465 4 EA SAE FLG KIT‐MET,W/O‐RING,3.00"C61,SHCS YES

61 032‐698‐508 4 EA PLUG‐PORT,4 BOLT FLANGE 3 IN SAE FLG, C6 YES

62 011‐362‐213 100 EA SCR‐CAP,SKTHD,DIN912 M16X2.00MM X55MM LG 39719 FASTENAL NO

63 011‐362‐208 20 EA SCR‐CAP,SKTHD,DIN912 M16X2.00MM X80MM LG 25658 SPS UNBRAKO NO

65 011‐343‐904 20 EA NUT‐HEX,M16 X 2.00 MM,DIN 934,CL‐10,BLK NO

66 043‐924‐122 2 EA HOSE ASSY‐RETURN,2" NOM STR/STR X 90.00 YES

67 100‐339‐202 1 EA MANIFOLD‐OFFSET,90MM(2) X 2"C61(2) YES

68 057‐137‐127 2 EA PIPE ASSY‐RETURN,STR 90MM X 124.50 FA/B YES

69 057‐137‐128 1 EA PIPE ASSY‐RETURN,STR 90MM X 100.00 FA/B YES

70 100‐338‐759 4 EA MANIFOLD‐97MM W/(4) 2" C61 OUTLETS YES

71 057‐581‐106 8 EA ACCUMULATOR‐PIST0N,CRN 7"DIA, 10 GAL YES

72 011‐963‐915 16 EA CLAMP‐ACCUMULATOR 8.11 ID AMP/D206 STAUFF NO

73 100‐207‐308 16 EA ELBOW‐PIPE WELDMENT,2" C61 SCHED 80 YES

74 011‐950‐362 11 EA VALVE‐BALL,3000 PSI,C61 2 IN FLG,DEL/VIT KHM‐50F3‐1114‐16X HYDAC YES

77 010‐014‐631 100 EA SCR‐SKTHD,1/2‐13UNC 4 1/4LG,A574,BLKOXD 7772 SPS UNBRAKO NO

80 100‐338‐760 4 EA MANIFOLD‐90MM W/(4) 2" C61 OUTLETS YES

81 057‐581‐103 8 EA ACCUMULATOR‐PIST0N,CRN 7"DIA, 5 GAL YES

84 047‐573‐204 9 EA VALVE‐CHECK, 2" SAE, 0 ORIF, 3 PSI JEM951213 JEM TECHNICAL MARK YES

90 100‐338‐769 4 EA MANIFOLD, ‐32(2) WITH ‐12(4) OUTLETS YES

91 010‐032‐926 17 EA VALVE‐CHECK 3/4 JIC X 3/4 IJIC 1712C‐1 KEPNER NO

93 010‐024‐116 9 EA ADAPTER‐BOSS/TUBE ‐32 MBOSS X ‐32 TUBE 32 F5OX‐S PARKER NO

94 006‐891‐747 1 EA HOSE ASSY‐DRAIN,1 1/4 NOM 30 IN,PETRO BA NO

95 010‐025‐610 1 EA ELBOW‐90,TUBE,SWVL ‐32 TUBE,SWVL 32 C6X‐S PARKER NO

96 010‐028‐409 1 EA TEE‐TUBE ‐32 TUBE 32 JTX‐S PARKER NO

97 010‐025‐409 5 EA ELBOW‐90,TUBE ‐32 TUBE 32 ETX‐S PARKER NO

98 010‐026‐709 32 EA NUT‐TUBE CPLG ‐32 TUBE 32 BTX‐S PARKER NO

99 010‐027‐709 32 EA SLEEVE‐TUBE ‐32 TUBE 32TX PARKER HANNIFIN NO

100 010‐037‐136 400 FT TUBING‐304 SST,HYD FLUID 2.00 OD X .065 YES
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DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.
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PART NUMBER REV

BUNA-A

527984-01 1.25

PAD SIZE CODE THREAD TYPE FASTENER TYPE FASTENER LENGTH FASTENER COATING O-RING O-RING MAT'L

61 SOCKET HEAD 2.88 3.12 .56 2.312 1.188 .94 .47

"A" APPLV/DATE

BKB/3-9-09

"B" "C" "D" "E" "F" "G"

1.50 BLACK OXIDE 222 BUNA-A

BLACK OXIDEENGLISH BUNA-A

527984-65

1.501.50 .5361 3.25 3.69 .62 2.750 1.406 .88 BKB/3-9-09225

61

ENGLISH

1.688 BKB/3-9-091.50

1.25

527984-03

61

2.75

HEX HEAD

2.00 .62

.94

228 BUNA-A

3.12

4.00 .88BLACK OXIDE

1.188

ENGLISH

ZINC

527984-04

1.594

3.81

BKB/3-9-09

3.062

.53

.561.50

1.50 BUNA-A

527984-06

527984-08 BKB/3-9-09

3.06 1.250

1.50 4.44

ENGLISH

ENGLISH

222 3.75

BUNA-A

61

2.00

BKB/3-9-09

225 1.06

.69

BKB/3-9-09

3.125

228

1.06 .53

.66

ENGLISH 2.625BUNA-A1.75

527984-05

1.50

BLACK OXIDE

527984-07 1.25 BLACK OXIDE

BKB/3-9-09

61

3.752.25

ENGLISH 1.50

62

1.19

225

1.437BUNA-A

BKB/3-9-09

2.75

219

.63

.63

4.50

BUNA-A1.00

JC/3-9-09

228

ENGLISH BKB/3-9-09

2.00

5.25

3.500

4.00

1.44

1.75

JC/3-9-09

ENGLISH

2.00

ENGLISH

BUNA-A

225

228

VITON

2.00 3.812 1.31

527984-11

1.688

BKB/3-9-09

BKB/3-9-09.41

ENGLISH

527984-12

.8861 1.50 3.062228

527984-09

527984-10

61 2.062

4.28

2.0621.25

61

BKB/3-9-09

BUNA-A

ENGLISH

BUNA-A

ENGLISH

2.000

527984-15 BLACK OXIDE

BUNA-A

ENGLISH2.50 1.50

4.50

527984-02

ULTRACOAT

1.00

222

ENGLISH

2.75 .41

1.750

BKB/3-9-09

527984-14

1.0312.75

.62

1.25

2.31

.75

BLACK OXIDE

1.50

527984-16 1.25

61

1.031

.78

2.25

3.81

232

527984-13

.75

2.31BUNA-A

1.00

BKB/3-9-09

.75

.75
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5.16
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BKB/3-9-09
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61

3.06

1.750
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527984-17
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61

2.05
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3.75222 .69

.53

.66

1.00 3.19BLACK OXIDE BUNA-A

.41

527984-22

.41

3.00

5.25

237

METRIC

.937

70mm

61

.88

3.81

BKB/3-9-09

527984-26

3.06

1.75

.75

.75527984-21

232
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1.688 .88
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1.75

1.445.25

1.75

.47
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61

.412.000

BKB/3-9-09

3.812

.75

228
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BUNA-A

.41

.937

.87

1.32

BKB/3-9-09

237

1.250

BLACK OXIDE

4.50

ENGLISH

1.093 BKB/3-9-09

1.875

2.05

BUNA-A

527984-24

1.750

5.31

527984-23 2.00

1.06

BKB/3-9-09

BLACK OXIDE

2.50

2.00

.69

.81

2.75 .94

BKB/3-9-09

ENGLISH

61

3.75

527984-31

2.438

.78

BLACK OXIDE

.47

214

BUNA-A1.50

ENGLISH

BLACK OXIDE

.88

5.25

527984-18

ENGLISH

228

4.188 2.438

.87

3.062

3.500

1.06

2.000

3.81

.875

2.81

ENGLISH

5.16

527984-30

1.31

1.25 .53

2.250

527984-19 .75

2.38
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.66.88
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5.31
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1.25 .56
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ENGLISH 4.188
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.69
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61

.75 BKB/3-9-09

3.812

BUNA-A
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228

3.19 2.250

2.56527984-20 .56
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61
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2.56 .69

1.25

2.81
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4.00

1.75

BKB/3-9-09

527984-25

2.50

BKB/3-9-09

4.28

.41

.62

527984-45

61 8.5mm

BLACK OXIDE

.82

1.44

BLACK OXIDE

3.062

232

.71

1.406

527984-55

.75

1.188

3.06

527984-50

527984-59

.75

222

2.81

2.75

BUNA-A

.66

BLACK OXIDE

1.875

.48

1.06

3.06

.71

3.69
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.63
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2.312
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BUNA-A
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BLACK OXIDE
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1.250

61
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1.25

527984-36 JAA/3-9-09

BUNA-A
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2.00

35mm

.56
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62
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62

METRIC
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METRIC
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METRIC
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HEX HEAD
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1.25
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BUNA-A
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35mm

45mm

45mm
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45mm
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30mm
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50mm
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3.062

ZINC

1/2
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ZINC

ZINC
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ULTRACOAT

ULTRACOAT

ULTRACOAT
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ZINC
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ZINC
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ZINC
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VITON
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214
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210
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210
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210
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214
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219

219

219

2.88

3.25

3.81

4.50

3.75

3.06

1.81

1.81

1.81

1.88

1.88

1.88

4.00

3.69

5.25

3.75

4.44

2.12

2.12

2.12

2.22

2.22

2.22

.62

.62

1.06

1.44

1.19

.62

.62

1.44

.62

1.06

.50

.50

.50

.62

.62

.62

.62

M16 X 2.0mm

2.750

222 2.312

3.812

3.125

2.625

3.062

3.812

2.625

1.500

1.500

1.500

1.594

1.594

.62

1.406

1.688

1.437

1.750

1.250

1.750

1.688

1.250

.688

.688

.688

.718

.718

.718

.88

.88

.69

1.06

1.31

.53

.47

.53

.66

.53

.78

.53

.53

.53

.78

.53

.53

.53

.34

.34

.34

8.5mm

8.5mm

8.5mm

10.5mm

10.5mm

10.5mm

10.5mm

10.5mm

12.5mm

10.5mm

12.5mm

12.5mm

16.5mm

12.5mm

10.5mm

16.5mm

21.0mm

12.5mm

16.5mm

12.5mm

12.5mm

12.5mm

12.5mm

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

JM/3-9-09

1/2-13

1/2-13

3/8-16

M8 X 1.25mm

M16 X 2.0mm

5/8-11

5/8-11

1/2-13

5/16-18

M8 X 1.25mm

M12 X 1.75mm

7/16-14

5/8-11

1/2-13

M8 X 1.25mm

ZINC

1/2-13

3/8-16

M10 X 1.50mm

1/2-13

3/8-16

3/8-16

M12 X 1.75mm

1/2-13

M16 X 2.0mm
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7/16-14

FASTENER SIZE

3/4-10
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25mm

M12 X 1.75mm

M16 X 2.0mm

3/8-16

M20 X 2.5mm

M10 X 1.50mm

M12 X 1.75mm

5/8-11

M10 X 1.50mm

M10 X 1.50mm

M12 X 1.75mm

M12 X 1.75mm

3/8-16
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7/16-14

SOCKET HEAD

M12 X 1.75mm

3/4-10
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M10 X 1.50mm

M12 X 1.75mm
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M10 X 1.50mm

M10 X 1.50mm

3/4-10

7/16-14

M20 X 2.50mm

5/16-18

M8 X 1.25mm

M10 X 1.50mm

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

SOCKET HEAD

HEX HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

HEX HEAD

SOCKET HEAD

SOCKET HEAD

HEX HEAD

5/16-18

HEX HEAD

HEX HEAD

HEX HEAD

HEX HEAD

O-RING (NOT SHOWN)

WRENCH SIZE

3/8

1/2

17mm

5/16

3/8

5/8

5/8

1 1/8

9/16

9/16

3/8

3/8

3/4

3/8

5/16

5/16

15/16

15/16

1/4

3/8

5/8

5/16

15/16

3/8

3/4

3/4

1/2

3/8

1 1/8

1/4

3/4

3/8

9/16

1/2

5/8

3/8

3/8

3/4

6mm

14mm

10mm

8mm

13mm

6mm

13mm

8mm

10mm

17mm

10mm

10mm

19mm

10mm

30mm

24mm

19mm

17mm

8mm

17mm

8mm

17mm

19mm

BUNA-A

19mm

19mm

14mm

24mm

B

B

B

B

B

B

C

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

C

B

C

B

B

B

B

B

B

B

B

B

B

2

B

-XX FROM SEE TAB TO REV C

JMH - JM -

3-9-09 - 3-2009 -

1 1

-

-

-----

-----

NONE

NONE

-

-

527984-XX

  THRU -15, -19 & -23, -29 THRU

O-RING

C

4-20-09JMJMH

FLANGE KIT-SAE, WITH

  -34 TO REV. B

RULE 1: -11 & -12, -16 THRU -18,
  -20 THRU -22, -24 THRU -28,

5
0
0
0
0
4
3
6
8

 

9-27-12JM

  -35 THRU -66 TO REV. B

 

0
9
-0
5
6
7

TRN 

ADDED "WRENCH SIZE" COLUMN

ADDED PART BALLOONS

TABS -01 THRU -07 TO REV. B,
  -08 TO REV. C, -09 & -10, -13

ITEM 1    100-170-112   FLG HALF
WAS   

100-107-112   ACTUATOR

-63 & -64 TO REV C C

3

4

2

1

3

4

A

C

F

















THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

ANGLE 2

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

EDEN PRAIRIE, MINNESOTA U.S.A.

1/4

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
ODESCRIPTION

m

ITEM NO. DESCRIPTION VENDOR VENDOR P/N QTY.

1
FLANGE-WELDMENT, 

O-RING
MAIN MFG 1109-32-32 1

2
PIPE 2 IN NOM SCH 80

X 2.75 LG
 1

3
FLANGE ELBOW BUTT 

WELD
MAIN MFG 1137-32-32 1

MCW  SMP  

1-9-09  1-9-09  

1 1

 

--------------

SEE DRAWING

 

372889-16 BLACK

NONE

 

 

100-207-308

ELBOW-PIPE 
WELDMENT,2" C61 SCHED 80

A

3.063

1.688

6.50

2.13

1.50

M

3

2

1

3.062

1.688
M

1/16

(2)



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2
X
 1
.4
7
9

3
.5
0
0

2
X
 5
.5
1
6

2X 1.479

3.500

2X 5.516

0

0

2
X
 1
.4
7
9

3
.5
0
0

2
X
 5
.5
1
6

6
.5
0
+ -
.0
6

.0
0

2X 1.479

3.500

2X 5.516

0

0
2
X
 2
.9
0
6

3
.7
5
0

2
X
 4
.5
9
4

2
X
 8
.4
0
6

9
.2
5
0

2
X
 1
0
.0
9
4

1
3
.0
0

4X 1.719

2X 3.250

4X 4.781

6.50
+
-
.06
.00

0

0

2
X
 2
.9
0
6

3
.7
5
0

4X 4.781

2
X
 8
.4
0
6

9
.2
5
0

2
X
 1
0
.0
9
4

4X 1.719

2X 3.250

2
X
 4
.5
9
4

63

 2.875 THRU ALL

4X TAP DRILL  2.24 MAX

 M24X3.0 - 1B  1.89

6
3

 2.875

4X TAP DRILL  2.24  MAX

 M24X3.0 - 1B  1.89

1

6
3

6
3

2X 2.000  3.00

8X TAP DRILL  1.38 MAX

1/2-13 UNC   1.00

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

2" C61 OUTLETS

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

100-207-449

-

100-338-759

MANIFOLD-97MM W/(4) 

A

2.000  3.00

8X TAP DRILL  1.38 MAX

 1/2-13 UNC   1.00



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0
2
X
 2
.4
0
6

3
.2
5
0

2
X
 4
.0
9
4

2
X
 8
.9
0
6

9
.7
5
0

2
X
 1
0
.5
9
4

1
3
.0
0

4X 1.719

2X 3.250

4X 4.781

6.50
+
-
.06
.00

0

0

2
X
 2
.4
0
6

3
.2
5
0

2
X
 4
.0
9
4

2
X
 8
.9
0
6

9
.7
5
0

2
X
 1
0
.5
9
4

4X 1.719

2X 3.250

4X 4.781

0

0

2X 2.281

3.500

2X 4.719

2
X
 1
.4
6
6

3
.5
6
0

2
X
 5
.6
5
4

0

0

2
X
 1
.4
6
6

3
.5
6
0

2
X
 5
.6
5
4

6
.5
0
+ -
.0
6

.0
0

2X 2.281

3.500

2X 4.719

6
36
3

2X 2.000  2.948X TAP DRILL  1.38 MAX

1/2-13 UNC   1.00

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

2" C61 OUTLETS

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

100-207-451

-

100-338-760

MANIFOLD-90MM W/(4) 

A

1

2X 2.000  2.94

8X TAP DRILL  1.38 MAX

1/2-13 UNC   1.00

63

 3.000 THRU ALL

4X TAP DRILL  1.50 MAX

M16X2.0 - 6H  1.26

6
3

 3.00 

4X TAP DRILL  1.50 MAX

M16X2.0 - 6H  1.26



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2
.2
5
0

4
.2
5
±
.0
6

1.970

0

1.970

2
.2
5
0

0

0

0

2
.0
0
0

5
.0
0
0

8
.0
0
0

1
1
.0
0
0

1
3
.0
0

4X 1.970

3.94
+
-
.06
.00

 2.00 THRU

BOTH SIDES:

PORT PER 064370-32

1
4X  .75  2.00

PORT PER 064370-12

WITH -12(4) OUTLETS

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

-

-

100-338-769

MANIFOLD, -32(2) 

A

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2X .876

2.970

2X 5.064

2
X
 2
.4
0
6

3
.6
2
5

2
X
 4
.8
4
4

5
.9
4
+ -
.0
6

.0
0

0

0

2
X
 1
.4
0
6

2
.2
5
0

2
X
 3
.0
9
4

2
X
 5
.9
0
6

6
.7
5
0

2
X
 7
.5
9
4

9
.0
0

4X 1.439

.00

4X 4.501

5.94
+
-
.06

2X 2.970

0

0

2
X
 2
.4
0
6

3
.6
2
5

2
X
 4
.8
4
4

2X 5.064

2.970

2X .876

6
3

 3.000 THRU ALL

4X TAP DRILL  1.65

M16X2.0 - 6H  1.26
1

6
3

6
3

2X 2.000 3.50

8X TAP DRILL  1.69

 1/2-13 UNC - 2B  1.00

 3.000

4X TAP DRILL  1.65

M16X2.0 - 6H  1.26

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

2"C61(2)

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

100-233-710

-

100-338-780

MANIFOLD,90MM X 

A



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2
X
 .
9
8
2

3
.0
0
0

2
X
 5
.0
1
8

5
.9
4
+ -
.0
6

.0
0

2X .982

3.000

2X 5.018

0

0

2
X
 .
9
8
2

3
.0
0
0

2
X
 5
.0
1
8

2X .982

3.000

2X 5.018

0

0

2
X
 2
.9
0
6

3
.7
5
0

2
X
 4
.5
9
4

2
X
 7
.4
0
6

8
.2
5
0

2
X
 9
.0
9
4

1
2
.0
0

4X 1.469

2X 3.000

4X 4.531

5.94
+
-
.06
.00

100-338-781

2"C61 OUTLETS

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

-----

ALUM 2024-T351

2

NONE

100-289-907

-

MANIFOLD-LINE END,97MM/2X 

A

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

6
3

 2.875 THRU ALL

4X TAP DRILL  2.48

M24X3.0 - 6H  1.89

 2.875 THRU ALL

4X TAP DRILL  2.48

M24X3.0 - 6H  1.89

1

6
3

6
3

2X 2.000 3.008X TAP DRILL  1.62

1/2-13 UNC   1.00



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2
.5
0
0

5
.7
5
0

8
.0
0

2X 2.125

4.25±.06

0

0

2
.2
5
0

4
.5
0
±
.0
6

2.125

2X  1.25  2.00

PORT PER 064370-20

 2.00  6.50

PORT PER 064370-32

1

(2), -32

RAP - JPG -

7/11/16 - 7/11/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

-

-

100-338-782

MANIFOLD-DRAIN -20 

A

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

0

2
X
 .
9
5
2

2
.9
7
0

2
X
 4
.9
8
8

5
.9
4
+ -
.0
6

.0
0

2X .920

2.940

2X 4.958

0

0

2
X
 2
.1
5
6

3
.0
0
0

2
X
 3
.8
4
4

2
X
 6
.1
5
6

7
.0
0
0

2
X
 7
.8
4
4

4X 1.454

2X 2.985

4X 4.516

0

0

2X 6.232

8.250

2X 10.268

2
X
 .
9
8
2

3
.0
0
0

2
X
 5
.0
1
8

0

0

1
1
.2
5
+ -
.0
6

.0
0

5.94
+
-
.06
.00

100-339-200

2"C61 OUTLETS

RAP - JPG -

7/19/16 - 7/19/16 -

1 1

-----

-----

-----

ALUM 2024-T351

2

NONE

100-338-781

-

MANIFOLD-LINE END,97MM/2X 

A

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

6
3

63

6
3

 2.875  8.50

4X TAP DRILL  2.48 MAX

 M24X3.0 - 6H  1.89

2X 2.000 2.88

8X TAP DRILL  1.38

 1/2-13 UNC   1.00

4X TAP DRILL  2.48 MAX

M24X3.0 - 6H  1.89

 2.875  2.88

1

6
3



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

02
X
 3
.8
4
4

2
X
 2
.1
5
6

3
.0
0
0

.00

2
X
 6
.1
5
6

7
.0
0
0

2
X
 7
.8
4
4

1
0
.5
0
+ -
.0
6

.0
0

4X 1.454

2X 2.985

4X 4.516

5.94
+
-
.06

0

0

0

2
x
 6
.7
8
1

8
.0
0
0

2
x
 9
.2
1
9

2x .906

3.000

2x 5.094

0

0 5
.9
4
+

2.970

-
.0
6

.0
0

2
.9
7
0

2
X
 5
.0
6
4

2X 1.751

2X 4.189

2
X
 .
8
7
6

6
3

8X TAP DRILL  1.12

 1/2-13 UNC   1.00

2X 2.000 2.88

NOTES:

1 PREFERRED: LASER ETCH TEXT 1/4" HIGH IN APPROX. LOCATION.
  ACCEPTABEL ALTERNATE: MACHINE TEXT 1/4" HIGH IN APPROX. LOCATION.

2 FINISH: BLACK ANODIZE PER MIL-A-8625, TYPE II. ANY DIES, COLORANTS
  AND/OR SEALANTS MUST BE RoHS COMPLIANT.

X 2"C61(2)

RAP - JPG -

7/19/16 - 7/19/16 -

1 1

-----

-----

ALUM 2024-T351

-----

2

NONE

100-338-760

-

100-339-202

MANIFOLD-OFFSET,90MM(2)

A

4X TAP DRILL  1.70 MAX

5/8-11 UNC   1.25

3.000 2.97

6
3

63

3.000 6.75

4X TAP DRILL  1.70 MAX

5/8-11 UNC   1.25

1



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m
100-342-776

-

SUPPORT 55867

RAP - JPG -

9-23-16 - 9-23-16 -

1 1

-----

-----

-----

-----

-----

NONE

-

BRACKET-ASSY, HARDLINE 

A

1

6

4 4

5

2

3
4

7
86

2

DRILL HOLES ON SITE

60.00

7.00

1

1

2

11

2

4

4

ITEM NOT SHOW
FOR CLARITY

3.93



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

R.38

2X R.25

3.50

3.50

.31

100-342-778

-

SUPPORT 55867

RAP - JPG -

9-22-16 - 9-22-16 -

1 1

-----

-----

3.50 X 3.50 STL ANGLE

SEE DWG

372889-16

NONE

-

BRACKET-ANGLE, HARDLINE 

A

1.913

2X .531 THRU

.588

2.50

2X 2.75

1.875

2X  .531 THRU 

.625

2.50

2X 2.00



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

58.000

1.58

R.11

4.00

R.28

.18

CHANNEL 55867

RAP - JPG -

9-22-16 - 9-22-16 -

1 1

-----

-----

4.0 X 1.5 STL AISI 1015-1025

-----

372889-16

NONE

-

-

100-342-779

CHANNEL-SUPPORT, "C" 

A

2X 2.65

8X R.27

2X 1.002X 2.00

2X 1.35

2X 2.65

2X 1.00

2X 1.35

4X .53

2X 2.00



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

0

.25

0

0

2X .625

2X 3.500

2X 6.375

7.00

2
X
 .
6
2
5

7
.0
0
0

1
4
.0
0
0

2
X
 2
0
.3
7
5

2
1
.0
0

4X  .563 THRU ALL

2X  .53 THRU ALL

 1.03 X 100°

SUPPORT 55867

RAP - JPG -

9-22-16 - 9-22-16 -

1 1

-----

-----

STL PLATE AISI 1015-1025

SEE DWG

372889-16

NONE

-

-

100-342-780

PLATE-BRACKET, HARDLINE 

A



DESCRIPTION

THE INFORMATION AND DESIGN(S) 
DISCLOSED HEREIN ARE CONFIDENTIAL 
AND THE PROPERTY OF MTS SYSTEMS 
CORPORATION AND MAY NOT BE USED, 
REPRODUCED OR DISCLOSED IN ANY 
FORM EXCEPT AS GRANTED IN WRITING 
BY MTS SYSTEMS CORPORATION.  THIS 
RESTRICTION EXCLUDES INFORMATION 
THAT IS IN THE PUBLIC DOMAIN OR 
WAS LEGITIMATELY IN THE PRIOR 
POSSESSION OF THE RECIPIENT.

PROPRIETARY DATA

SOURCE/REF
DRAWING

MATERIAL DESCRIPTION

MATERIAL SIZE

FINISH MASK

M

THREAD DEPTHS ARE TO MIN FULL THDS

DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

3-26-14MJH

579774-XX

579774-02

TLN - MJH -

3-26-14 - 3-26-14 -

1 1

-----

-----

SEE BOM

-----

SEE TAB

NONEUNPAINTED PART

577009-XX A

-

ASSY-WELD,97/90/2.00"

A

PART NUMBER REV DESCRIPTION APPVL DATE

PAINTED PART 3-26-14MJH579774-01 A

CLAMP 

A

ITEM QTY DESCRIPTION PART NUMBER

1 1 STL PLT 7.0 X 20.0 X .50 THK -------------

2 1 CLAMP STAUFF (OR EQUIV) HVY DTY 97MM SPAL-8970S-PP-DPAL-AS

3 1 CLAMP STAUFF (OR EQUIV) HVY DTY 90MM SPAL-8900S-PP-DPAL-AS

4 1 CLAMP STAUFF (OR EQUIV) HVY DTY 2.00" SPAL-6508S-PP-DPAL-AS

NOTES:

FINISH: PAINT PER MTS SPEC 372889-16 BLACK.1.
                  REMOVE CLAMPS BEFORE PAINTING.

1/4

1/4
2X

1.68

5.23

2 4 3

3.82

2.64

50.8

6.00

4.40

12.00

.50 STK

97 90

8.80

3.542.00

4.50

1/4

1

7.00

.63 19.75

21.00

5.75

.63

4X  .56 THRU ALL



U46102 1/8 1.00 .62 .06 010 6208 1/2 2.25 1.50 210
U46104 1/4 1.25 .75 .06 011 6212 3/4 2.75 1.88 214
U46106 3/8 1.50 .88 .06 014 6216 1 3.00 2.25 .11 219

6108 1/2 2.12 1.38 210 6220 1 1/4 3.25 2.50 222
6112 3/4 2.50 1.75 214 6224 1 1/2 4.25 3.00 225
6116 1 2.75 2.00 .11 219 6232(1) 2 5.00 4.00 .24 228
6120 1 1/4 3.00 2.25 222 6240(2) 2 1/2 6.75 4.25 .11 N/A 232
6124 1 1/2 3.75 2.75 225 6248(2) 3 8.50 5.25 .11 N/A 237
6132(1) 2 4.00 3.25 .24 228
6140(2) 2 1/2 4.50 3.50 .11 N/A 232
6148(2) 3 5.25 4.25 .11 N/A 237

L

W

ø d ORIFICE

BLANKING
PLATE

O-RING SEAL PLATE

ø A ø A

t
.13

ORDERING INFORMATION
ISP — A — 61 12 — S — N — IS

INSERTA®

DESIGN CODE

PLATE TYPE
BP = BLANKING PLATE
OP = ORIFICE PLATE
GC = GENDER CHANGER
SP = SEAL PLATE

OPTIONS
IS = INTEGRITY SUPPORT RING
O*** = ORIFICE SIZE

FIRST DIGIT - INCHES
2 & 3 DIGIT ADDS DECIMAL
INCREMENTS, I.E. 0.25

SEAL MATERIAL
N = BUNA N
V = VITON

SEAL PLATE MATERIAL
S = STEEL

NOMINAL SIZE
02 = 1/8 08 = 1/2 20 = 1 1/4 40 = 2 1/2
04 = 1/4 12 = 3/4 24 = 1 1/2 48 = 3
06 = 3/8 16 = 1 32 = 2

MOUNTING PATTERN
U461 = UNIFIED CODE U61 4-BOLT

61 = SAE CODE 61
62 = SAE CODE 62

A
DIA. L W tPATTERN

SIZE

SPECIALTY
FLANGE
PLATES

d*
DIA.

O-RING
SIZE NO.

C
U

S
T

O
M

E
R

 S
P

E
C

IF
IE

D

A
DIA. L W tPATTERN

SIZE
d*

DIA.
O-RING

SIZE NO.

(1) t = .11 for seal plate and gender changer.
(2) Sizes 6*40 & 6*48 are not available in blanking or orifice plates.

C
U

S
T

O
M

E
R

 S
P

E
C

IF
IE

D

ORIFICE
PLATE

GENDER
CHANGER

PLATE

O-RING
SEAL
PLATE

*MIN. Ø = .016

Inserta Products, Inc.
Blue Bell, Pa. 19422

FLANGE PLATES

© 2012 ADACONN® + INSERTA® All rights reserved. www.adaconn.com / www.inserta.com

campbecl
Text Box
MTS PN 110085-26

campbecl
Rectangle

campbecl
Rectangle

campbecl
Rectangle

campbecl
Rectangle

campbecl
Rectangle

normanc
Text Box
MTS CONTROLLED VENDOR DATA SHEET    REVISION B    08/17/2015   ECN# 500035541MTS MATERIAL NUMBER  11-008-526     C/C   47289    ENGINEER   RICK ARTHUR  



64

FLO
W

, N
EED

LE &
 C

H
EC

K
 VA

LVES
H

YD
R

A
U

LIC
 B

A
LL VA

LVES
W

ELD
 C

O
U

PLIN
G

S
FLA

N
G

ES

Anchor Fluid Power • 5555 Fair Lane, Cincinnati, OH 45227 •  (Offi ce)1-866-FLANGES (Fax) 513-527-4449
www.anchorfl uidpower.com • sales@anchorfl uidpower.com
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SAE J518 Split & Captive Flange

CODE 62 SPLIT FLANGE

*PART 
NO.

**KIT 
PART NO.

FLANGE 
SIZE A B C D E F G H J

MOUNTING 
HARDWARE

O-RING HHCS
8SFX-2 8SFXO .50 .89 2.22 1.594 .88 .62 1.281 .970 .285 .344 210 5/16-18X1.25

12SFX-2 12SFXO .75 1.14 2.81 2.000 1.12 .75 1.656 1.280 .325 .406 214 3/8-16X1.50
16SFX-2 16SFXO 1.00 1.33 3.19 2.250 1.31 .94 1.906 1.530 .355 .469 219 7/16-14X1.75
20SFX-2 20SFXO 1.25 1.48 3.75 2.625 1.50 1.06 2.156 1.750 .385 .531 222 1/2-13X1.75
24SFX-2 24SFXO 1.50 1.83 4.44 3.125 1.69 1.19 2.531 2.030 .475 .656 225 5/8-11X2.25
32SFX-2 32SFXO 2.00 2.20 5.25 3.812 2.06 1.44 3.156 2.660 .475 .781 228 3/4-10X2.75

CODE 61 SPLIT FLANGE

*PART 
NO.

**KIT 
PART NO.

FLANGE 
SIZE A B C D E F G H J

MOUNTING 
HARDWARE

O-RING HHCS
8SF-2 8SFO .50 .86 2.12 1.500 .75 .50 1.219 .955 .245 .344 210 5/16-18X1.25

12SF-2 12SFO .75 .98 2.56 1.875 .88 .56 1.531 1.265 .245 .406 214 3/8-16X1.25
16SF-2 16SFO 1.00 1.11 2.75 2.062 .94 .62 1.781 1.515 .295 .406 219 3/8-16X1.25
20SF-2 20SFO 1.25 1.39 3.12 2.312 .88 .56 2.031 1.720 .295 .469 222 7/16-14X1.50
24SF-2 24SFO 1.50 1.58 3.69 2.750 1.00 .62 2.406 2.000 .295 .531 225 1/2-13X1.50
32SF-2 32SFO 2.00 1.86 4.00 3.062 1.03 .62 2.844 2.470 .355 .531 228 1/2-13X1.50
40SF-2 40SFO 2.50 2.09 4.50 3.500 1.50 .75 3.344 2.950 .355 .531 232 1/2-13X1.75
48SF-2 48SFO 3.00 2.53 5.31 4.188 1.62 .88 4.031 3.580 .355 .656 237 5/8-11X1.75
56SF-2 56SFO 3.50 2.70 6.00 4.750 1.12 .88 4.531 4.030 .422 .656 241 5/8-11X2.00
64SF-2 64SFO 4.00 2.95 6.38 5.125 1.38 1.00 5.031 4.530 .422 .656 245 5/8-11X2.00

CODE 61 CAPTIVE FLANGE
DRILLED
PART NO.

TAPPED
PART NO.

FLANGE 
SIZE A B C D E F G H J K K

UNC-2B
8SFW 8SFTW .50 1.81 2.12 .688 1.500 .75 .50 1.219 .955 .245 .344 5/16-18

12SFW 12SFTW .75 2.06 2.56 .875 1.875 .88 .56 1.531 1.265 .245 .406 3/8-16
16SFW 16SFTW 1.00 2.31 2.75 1.031 2.062 .94 .62 1.781 1.515 .295 .406 3/8-16
20SFW 20SFTW 1.25 2.88 3.12 1.188 2.312 .88 .56 2.031 1.720 .295 .469 7/16-14
24SFW 24SFTW 1.50 3.25 3.69 1.406 2.750 1.00 .62 2.406 2.000 .295 .531 1/2-13
32SFW 32SFTW 2.00 3.81 4.00 1.688 3.062 1.03 .62 2.844 2.470 .355 .531 1/2-13
40SFW 40SFTW 2.50 4.28 4.50 2.000 3.500 1.50 .75 3.344 2.950 .355 .531 1/2-13
48SFW 48SFTW 3.00 5.16 5.31 2.438 4.188 1.62 .88 4.031 3.580 .355 .656 5/8-11
56SFW 56SFTW 3.50 5.50 6.00 2.750 4.750 1.12 .88 4.531 4.030 .422 .656 5/8-11
64SFW 64SFTW 4.00 6.00 6.38 3.062 5.125 1.38 1.00 5.031 4.530 .422 .656 5/8-11

CODE 62 CAPTIVE FLANGE
DRILLED
PART NO.

TAPPED
PART NO.

FLANGE 
SIZE A B C D E F G H J K K

UNC-2B
8SFXW 8SFXTW .50 1.86 2.22 .718 1.594 .88 .62 1.281 .970 .285 .344 5/16-18

12SFXW 12SFXTW .75 2.38 2.81 .937 2.000 1.12 .75 1.656 1.280 .325 .406 3/8-16
16SFXW 16SFXTW 1.00 2.75 3.19 1.093 2.250 1.31 .94 1.906 1.530 .355 .469 7/16-14
20SFXW 20SFXTW 1.25 3.06 3.75 1.250 2.625 1.50 1.06 2.156 1.750 .385 .531 1/2-13
24SFXW 24SFXTW 1.50 3.75 4.44 1.437 3.125 1.69 1.19 2.531 2.030 .475 .656 5/8-11
32SFXW 32SFXTW 2.00 4.50 5.25 1.750 3.812 2.06 1.44 3.156 2.660 .475 .781 3/4-10

*ANCHOR PART # INCLUDES: (1) SPLIT FLANGE HALF ONLY
**KIT PART # INCLUDES: (2) SPLIT FLANGE HALVES, (4) HEX HEAD SCREWS WITH LOCKWASHERS, AND (1) BUNA N O-RING
NOTE: SPLIT FLANGE HALVES ARE SILVER TRIVALENT PLATED

NOTE: CAPTIVE FLANGES HAVE NATURAL FINISH

RINDAHLP
Highlight

RINDAHLP
Highlight

normanc
Text Box
MTS CONTROLLED VENDOR SHEET   REVISION A     C/C  46003MTS MATERIAL NUMBER: 11-011-602     06/18/2012ENGINEER: PAUL RINDAHL 



normanc
Text Box
MTS CONTROLLED VENDOR DATA SHEET    REVISION B MTS MATERIAL NUMBER 11-950-362    C/C 45702ENGINER  RICK ARTHUR    ECN# 500018431





 

72 STATEMENT OF WORK  
U-89 Hydraulic distribution line | NRC-CNRC                                                               

February 26, 2018_D 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*** END OF SECTION *** 
  



73 STATEMENT OF WORK  
U-89 Hydraulic distribution line | NRC-CNRC                                                               

February 26, 2018_D 

 

Section E: MTC 515 Product Information Catalogue 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Series 515 SilentFlo™Hydraulic Power Unit - Product
Information

Models 515.60, 515.90, 515.120, 515.150, 515.180, 515.90S-1, 515.180S-1,
515.180S-2, 515.180S-3

100-312-919 B



©2017MTS SystemsCorporation. All rights reserved.

Original Instructions (English)

MTS Trademarks
MTS, be certain., Bionix, Echo, ElastomerExpress, Flat-Trac, FlexTest, Just In Case, Landmark, Level
Plus, MTS Acumen, MTS Criterion, MTS Echo, MTS EMExtend, MTS Exceed, MTS Insight, MTS
Landmark, MTS TestSuite, RPC, SWIFT, Temposonics, TestWare, TestWorks are registered
trademarks of MTS SystemsCorporation within the United States. Acumen, AdapTrac, Advantage,
Aero ST, Aero-90, AeroPro, Criterion, cRPC, Exceed, First Road, Landmark, MAST, MicroProfiler,
MPT, MTS Exceed, MTS Fundamentals, MTS TestSuite, ReNew, SilentFlo, TempoGuard, TestLine,
Tytron, Virtual Test Lab, and VTL are trademarks of MTS SystemsCorporation within the United
States. These trademarksmay be registered in other countries.

All other trademarks are the property of their respective holders.

Proprietary Software
Software use and license is governed byMTS’ End User License Agreement which defines all rights
retained byMTS and granted to the End User. All Software is proprietary, confidential, and owned by
MTS SystemsCorporation and cannot be copied, reproduced, disassembled, decompiled, reverse
engineered, or distributed without expresswritten consent of MTS.

Software Verification and Validation
MTS software is developed using established quality practices in accordance with the requirements
detailed in the ISO9001 standards. BecauseMTS-authored software is delivered in binary format, it is
not user accessible. This software will not change over time. Many releases are written to be backwards
compatible, creating another form of verification. The status and validity of MTS’ operating software is
also checked during system verification and routine calibration of MTS hardware. These controlled
calibration processes compare the final test results after statistical analysis against the predicted
response of the calibration standards.With these establishedmethods, MTS assures its customers that
MTS productsmeet MTS’ exacting quality standardswhen initially installed and will continue to perform
as intended over time.

Manual Part Number Publication Date

100-312-919 B
Original Instructions (English)

February 2017

100-312-919 A September 2015



Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 3

Technical Support 9
How to Get Technical Support 9
Start with your manuals 9
Technical support methods 9
Outside the U.S. 9

Before You Contact MTS 9
Know your site number and system number 9
Know information from prior technical assistance 10
Identify the problem 10
Know relevant computer information 10
Know relevant software information 10

If You Contact MTS by Phone 11
Identify system type 11
Be prepared to troubleshoot 11
Write down relevant information 11
After you call 12

Problem Submittal Form 12

Preface 13
Before You Begin 13
Safety first! 13

Documentation Conventions 13
Hazard conventions 13
Other special text conventions 14
Special terms 14
Illustrations 14
Electronicmanual conventions 14
Hypertext links 14

Safety 15
General Safety Practices: Hydraulic Power Units and Hydraulic Service Manifolds 16
Read all manuals 17
Locate and read hazard placards/labels 17
Specimen temperature changes 17
Know facility safe procedures 17
Know controls 17
Have first aid available 18
Know potential crush and pinch points 18
Be aware of component movement with hydraulics off 18
Know electrical hazards 18
Keep bystanders safely away 18

Contents



4 Series 515 SilentFlo™ Hydraulic Power Unit - Product Information

Wear proper clothing 18
Remove flammable fluids 18
Check bolt ratings and torques 19
Practice good housekeeping 19
Protect hoses and cables 19
Provide proper hydraulic fluid filtration 19
Protect accumulators frommoving objects 19
Do not exceed theMaximumSupply Pressure 19
Do not disable safety devices 20
Use appropriately sized fuses 20
Provide adequate lighting 20
Providemeans to access out-of-reach components 20
Wear appropriate personal protection 20
Handle chemicals safely 20
Know system interlocks 20
Know system limits 21
Do not disturb sensors 21
Ensure secure cables 21
Stay alert 21
Contain small leaks 21
Stay clear of moving equipment/avoid crush points 21
Know the causes of unexpected actuator motions 21
Do not use RF transmitters 22
Know compressed gas hazards 22

Labels 24

Introduction 27
HPU Models 28
EU Declarations 28
EC Declaration of Conformity (Machinery Directive 2006/42/EC Annex II 1A) 28

Intended Use 28
Product Information CD 28
Environmental Specifications 29
HPU Component Identification and Functional Description 30
Options Available for the HPU 32
Accumulator Option 32
ROD and Flow Meter Options 32
Port Kit Option 33
RemoteWater Valve Option 33
RemoteWater Strainer Option 33

Contents



Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 5

Caster Kit (3 bay only) Option 33

HPU Electrical Control 33

HMI Screen Reference 35
Introduction 36
Language Screen 36
Main Screen 38
Main Screen—Manual Mode 38
Main Screen— AutoMode 42

Status Screen 43
Status Sceen— Auto HoursMode 43
Status Sceen— RunHoursMode 46
Trends Screen 47

Setup Screen 49
General Screen 51

Run On Demand (ROD) Setup Screen 60

HMI Setup 63
Auto Mode Setup 64
ROD (Run on Demand) Mode Setup 64
Hydraulic Fluid Level Alarm and Fault Limits Setup 65
Oil Temperature Alarm Limit Setup 65

Operation 67
Introduction 68
Operating Modes 68
Manual ModeOperation 68
AutoModeOperation 69
ROD ModeOperation (Optional) 71

Recover From an Alarm or Fault 74
Introduction 74
EXT Stop Fault 74
Watchdog Fault 74
E-Stop (Emergency Stop) Fault 75
Oil Level Alarm and Fault 75
Oil Temperature Alarm and Fault 75
Return Filter Alarm 76

Contents



6 Series 515 SilentFlo™ Hydraulic Power Unit - Product Information

Pressure Filter Alarm 76
Sequence Fault 76

Reset the Motor Starter Protectors and Circuit Breakers 77
Changing the Cooling Water Flow 77
Adjust Hydraulic Pressure 78
Low/High Pressure Functionality 79

Maintenance 81
Routine Maintenance Schedule 82
Maintenance Procedures 83
Spare parts 83
Lockout/tagout 83
Operating the HPU 83
Checking the Hydraulic Fluid Level Sensor 84
Checking the Emergency Stop 84
Checking the Electrical Cables and Connectors 84
Checking the Hydraulic Hoses 84
Checking the Hydraulic Fluid Level 85
Checking the Hydraulic Fluid 85
Checking the PumpModule Output Pressure 85
Checking theOperating Temperature 85
Sampling the Hydraulic Oil 86
Check the Accumulator Precharge Pressure 86
Checking the HPU for Leaks 89
Replacing the Return-Line Filter 89
Replacing theOptional High-Pressure Filter 90
Replacing the Hydraulic Hoses 92

Hydraulic Power Unit Maintenance and Service Logs 93
Service Every 8 Hours/Daily 94
Service Every 40 Hours/Weekly 95
Service Every 160 Hours/Biweekly 95
Service Every 500 Hours 96
Service Every 1000 Hours 98
Service Every 2000 Hours 99
Service Every 5000 Hours 99
Service Every 10,000 Hours 100

Contents



Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 7

Declaration of Conformity 103

Contents





Technical Support

Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 9

Technical Support
How to Get Technical Support
Start with your manuals
Themanuals supplied byMTS providemost of the information you need to use andmaintain your
equipment. If your equipment includes software, look for online help and README files that contain
additional product information.

Technical support methods
MTS provides a full range of support services after your system is installed. If you have any questions
about a system or product, contact Technical Support in one of the following ways.

Type of
Support Details

Web site www.mts.com > Contact Us > In theSubject field, choose To escalate a problem;
Problem Submittal Form

E-mail Worldwide: tech.support@mts.com
Europe: techsupport.europe@mts.com

Telephone Worldwide: 1 800 328 2255 - toll free in U.S.; +1 952 937 4000 - outside U.S.
Europe: +800 81002 222, International toll free in Europe

Outside the U.S.
For technical support outside the United States, contact your local sales and service office. For a list of
worldwide sales and service locations and contact information, use theGlobal MTS link at theMTS
web site:

www.mts.com > About MTS Systems > Global Presence > Choose a Region

Before You Contact MTS
MTS can help youmore efficiently if you have the following information available when you contact us
for support.

Know your site number and system number
The site number contains your company number and identifies your equipment type (such asmaterial
testing or simulation). The number is typically written on a label on your equipment before the system
leavesMTS. If you do not know your MTS site number, contact your sales engineer.

Example site number: 571167
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When you havemore than oneMTS system, the system job number identifies your system. You can
find your job number in your order paperwork.

Example system number: US1.42460

Know information from prior technical assistance
If you have contactedMTS about this problem before, we can recall your file based on the:

l MTS case number

l Name of the person who helped you

Identify the problem
Describe the problem and know the answers to the following questions:

l How long and how often has the problem occurred?

l Can you reproduce the problem?

l Were any hardware or software changesmade to the system before the problem started?

l What are the equipment model numbers?

l What is the controller model (if applicable)?

l What is the system configuration?

Know relevant computer information
For a computer problem, have the following information available:

l Manufacturer’s name andmodel number

l Operating software type and service patch information

l Amount of systemmemory

l Amount of free space on the hard drive where the application resides

l Current status of hard-drive fragmentation

l Connection status to a corporate network

Know relevant software information
For software application problems, have the following information available:

l The software application’s name, version number, build number, and (if available) software
patch number. This information can typically be found in the About selection in the Helpmenu.

l The names of other applications on your computer, such as:

l Anti-virus software

l Screen savers

l Keyboard enhancers

l Print spoolers

l Messaging applications
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If You Contact MTS by Phone
A Call Center agent registers your call before connecting you with a technical support specialist. The
agent asks you for your:

l Site number

l Email address

l Name

l Company name

l Company address

l Phone number where you can be reached

If your issue has a case number, please provide that number. A new issue will be assigned a unique
case number.

Identify system type
To enable the Call Center agent to connect you with themost qualified technical support specialist
available, identify your system as one of the following types:

l Electrodynamicmaterial test system

l Electromechanical material test system

l Hydromechanical material test system

l Vehicle test system

l Vehicle component test system

l Aero test system

Be prepared to troubleshoot
Prepare to perform troubleshooting while on the phone:

l Call from a telephone close to the system so that you can implement suggestionsmade over
the phone.

l Have the original operating and application softwaremedia available.

l If you are not familiar with all aspects of the equipment operation, have an experienced user
nearby to assist you.

Write down relevant information
In case Technical Support must call you:

l Verify the case number.

l Record the name of the person who helped you.

l Write down any specific instructions.
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After you call
MTS logs and tracks all calls to ensure that you receive assistance for your problem or request. If you
have questions about the status of your problem or have additional information to report, please
contact Technical Support again and provide your original case number.

Problem Submittal Form
Use the ProblemSubmittal Form to communicate problemswith your software, hardware, manuals, or
service that are not resolved to your satisfaction through the technical support process. The form
includes check boxes that allow you to indicate the urgency of your problem and your expectation of an
acceptable response time.We guarantee a timely response—your feedback is important to us.

You can access the ProblemSubmittal Form at www.mts.com > Contact Us (upper-right corner) > In
theSubject field, choose To escalate a problem; Problem Submittal Form
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Preface
Before You Begin
Safety first!
Before you use your MTS product or system, read and understand the safety information provided with
your system. Improper installation, operation, or maintenance can result in hazardous conditions that
can cause severe personal injury or death, or damage to your equipment and specimen. Again, read
and understand the safety information provided with your system before you continue. It is very
important that you remain aware of hazards that apply to your system.

Documentation Conventions
The following paragraphs describe some of the conventions that are used in your MTSmanuals.

Hazard conventions
Hazard noticesmay be embedded in thismanual. These notices contain safety information that is
specific to the activity to be performed. Hazard notices immediately precede the step or procedure that
may lead to an associated hazard. Read all hazard notices carefully and follow all directions and
recommendations. Three different levels of hazard noticesmay appear in your manuals. Following are
examples of all three levels. (for general safety information, see the safety information provided with
your system.)

Danger: Danger notices indicate the presence of a hazard with a high level of risk which, if
ignored, will result in death, severe personal injury, or substantial property damage.

Warning: Warning notices indicate the presence of a hazard with amedium level of risk
which, if ignored, can result in death, severe personal injury, or substantial property damage.

Caution: Caution notices indicate the presence of a hazard with a low level of risk which, if
ignored, could causemoderate or minor personal injury or equipment damage, or could
endanger test integrity.
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Other special text conventions

Important:

Important notices provide information about your system that is essential to its proper function.
While not safety-related, if the important information is ignored, test resultsmay not be reliable,
or your systemmay not operate properly.

Note:

Notes provide additional information about operating your system or highlight easily
overlooked information.

Recommended:

Recommended notes provide a suggested way to accomplish a task based on what MTS has
found to bemost effective.

Tip:

Tips provide helpful information or a hint about how tomost efficiently accomplish a task.

Access:

Access provides the route you should follow to a referenced item in the software.

Example: Examples show specific scenarios relating to your product and appear with a shaded
background.

Special terms
The first occurrence of special terms is shown in italics.

Illustrations
Illustrations appear in thismanual to clarify text. They are examples only and do not necessarily
represent your actual system configuration, test application, or software.

Electronic manual conventions
Thismanual is available as an electronic document in the Portable Document File (PDF) format. It can
be viewed on any computer that has Adobe Acrobat Reader installed.

Hypertext links
The electronic document hasmany hypertext links displayed in a blue font. All blue words in the body
text, along with all contents entries and index page numbers, are hypertext links. When you click a
hypertext link, the application jumps to the corresponding topic.
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General Safety Practices: Hydraulic Power Units and
Hydraulic Service Manifolds
The hydraulic power unit (HPU) provides high pressure hydraulic fluid to system components for
system operation. The hydraulic servicemanifold (HSM) controls distribution of that hydraulic fluid
pressure. This section provides general information about safety issues that pertain to system
hydraulic supply and distribution components. These issues include statements to the intended use
and foreseeablemisuse of the system and definition for the graphical hazard labeling that is affixed to
your product, and other (more general) safety information that relates to the high-pressure and high-
performance characteristics of MTS servohydraulic and electromechanical systems.

When you prepare to operate a system that includes hydraulic components, ensure the following:

l Do not use or allow personnel to operate the systemwho are not experienced, trained, or
educated in the inherent dangers associated with high-performance servo hydraulics and who
are not experienced, trained, or educated with regard to the intended operation as it applies to
this test system.

l Do not disable safety components or features (including limit detectors, light curtains, or
proximity switches/detectors).

l Do not attempt to operate the systemwithout appropriate personal safety gear (for example,
hearing, hand, and eye protection).

l Do not modify the system or replace system components using parts that are not MTS
component parts or effect repairs using parts or components that are not manufactured to
MTS specifications.

l Do not use the system in a test area where uncontrolled access to the test system is allowed
when the system is in operation.

l For servohydraulic systems, do not operate the system unless an interlock is installed to
monitor supply pressure into the HSMand initiate a system interlock if a low or no pressure
event occurs.

l Mists of DTE 25 are combustible. Refer to MSDS. Customer is responsible for fire prevention
measures as per facility or building or other local regulations and codes

If you have system related responsibilities (that is, if you are an operator, service engineer, or
maintenance person), you should study safety information carefully before you attempt to perform any
test system procedure.

You should receive training on this system or a similar system to ensure a thorough knowledge of your
equipment and the safety issues that are associated with its use. In addition, you should gain an
understanding of system functions by studying the other manuals supplied with your test system.
Contact MTS for information about the content and dates of training classes that are offered.

It is very important that you study the following safety information to ensure that your facility procedures
and the system’s operating environment do not contribute to or result in a hazardous situation.
Remember, you cannot eliminate all the hazards associated with this system, so youmust learn and
remain aware of the hazards that apply to your system at all times. Use these safety guidelines to help
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learn and identify hazards so that you can establish appropriate training and operating procedures and
acquire appropriate safety equipment (such as gloves, goggles, and hearing protection).

Each test system operateswithin a unique environment which includes the following known variables:

l Facility variables (facility variables include the structure, atmosphere, and utilities)

l Unauthorized customer modifications to the equipment

l Operator experience and specialization

l Test specimens

Because of these variables (and the possibility of others), your system can operate under unforeseen
circumstances that can result in an operating environment with unknown hazards.

Improper installation, operation, or maintenance of your system can result in hazardous conditions that
can cause death, personal injury, or damage to the equipment or to the specimen. Common sense and
a thorough knowledge of the system’s operating capabilities can help to determine an appropriate and
safe approach to its operation.

Read all manuals

Study the contents of thismanual and the other manuals provided with your system before attempting
to perform any system function for the first time. Procedures that seem relatively simple or intuitively
obviousmay require a complete understanding of system operation to avoid unsafe or dangerous
situations.

Locate and read hazard placards/labels

Find, read, and follow the hazard placard instructions located on the equipment. These placards are
placed strategically on the equipment to call attention to areas such as known crush points, electrical
voltage, and high pressure hazards.

Specimen temperature changes

During environmental testing, the specimen temperature can become hot enough to cause burns.
Wear personal protection equipment (gloves) when handling specimens.

Know facility safe procedures

Most facilities have internal procedures and rules regarding safe practiceswithin the facility. Be aware
of these safe practices and incorporate them into your daily operation of the system.

Know controls

Before you operate the system for the first time, make a trial run through the operating procedureswith
the power off. Locate all hardware and software controls and know what their functions are and what
adjustments they require. If any control function or operating adjustment is not clear, review the
applicable information until you understand it thoroughly.
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Have first aid available

Accidents can happen even when you are careful. Arrange your operator schedules so that a properly
trained person is always close by to render first aid. In addition, ensure that local emergency contact
information is posted clearly and in sight of the system operator.

Know potential crush and pinch points

Be aware of potential crush and pinch points on your system and keep personnel and equipment clear
of these areas.

Remember, when hydraulic power is interrupted on a servohydraulic system, it is likely that stored
accumulator pressure will persist for some timewithin the system. In addition, it is likely that as stored
energy dissipates, gravity will cause portions of the system tomove.

Be aware of component movement with hydraulics off

The actuator rod can also drift downwhen hydraulics are turned off hitting anything in its path. This
uncommandedmovement is because of oil movement between the pressure/return ports and oil blow
by across the piston hub. Be aware that this can happen and clear the area around the actuator rod
when hydraulics are turned off.

Know electrical hazards

When the system electrical power is turned on, minimize the potential for electrical shock hazards.
Wear clothing and use tools that are properly insulated for electrical work. Avoid contact with exposed
wiring or switch contacts.

Whenever possible, turn off electrical power when you work on or in proximity to any electrical system
component. Observe the same precautions as those given for any other high-voltagemachinery.

Make sure that all electrical components are adequately grounded. Groundsmust remain connected
and undisturbed at all times.

Keep bystanders safely away

Keep bystanders at a safe distance from all equipment. Never allow bystanders to touch specimens or
equipment while the test is running.

Wear proper clothing

Do not wear neckties, shop aprons, loose clothing or jewelry, or long hair that could get caught in
equipment and result in an injury. Remove loose clothing or jewelry and restrain long hair.

Remove flammable fluids

Remove flammable fluids from their containers or from components before you install the container or
component. If desired, you can replace the flammable fluid with a non-flammable fluid to maintain the
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proper proportion of weight and balance.

Check bolt ratings and torques

To ensure a reliable product, fasteners (such as bolts and tie rods) used inMTS-manufactured
systems are torqued to specific requirements. If a fastener is loosened or the configuration of a
component within the system ismodified, refer to information in this product manual to determine the
correct fastener, fastener rating, and torque. Over torquing or under torquing a fastener can create a
hazardous situation due to the high forces and pressures present in MTS test systems.

On rare occasions, a fastener can fail even when it is correctly installed. Failure usually occurs during
torquing, but it can occur several days later. Failure of a fastener can result in a high velocity projectile.
Therefore, it is a good practice to avoid stationing personnel in line with or below assemblies that
contain large or long fasteners.

Practice good housekeeping

Keep the floors in the work area clean. Any fluids that are spilled on any type of floor can result in a
dangerous, slippery surface. Do not leave tools, fixtures, or other items not specific to the test, lying
about on the floor, system, or decking.

Protect hoses and cables

Protect electrical cables from spilled hydraulic fluid and from excessive temperatures that can cause
the cables to harden and eventually fail. Ensure that all cables have appropriate strain relief devices
installed at the cable and near the connector plug. Do not use the connector plug as a strain relief.

Protect all system hoses and cables from sharp or abrasive objects that can cause the hose or cable to
fail. Never walk on hoses or cables or move heavy objects over them. Consider hydraulic distribution
system layout and route hoses and cables away from areas that expose them to possible damage.

Provide proper hydraulic fluid filtration

If the system is equipped with a non-MTS hydraulic power unit, ensure proper filtration to the hydraulic
distribution system and testing components. Particles present in hydraulic fluid and cause erratic or
poor system response.

Protect accumulators from moving objects

Protect accumulators with supports or guards. Do not strike accumulators with moving objects. This
could cause the accumulator(s) to separate from themanifold resulting in equipment damage and
personal injury.

Do not exceed the Maximum Supply Pressure

For hydraulic grips and fixtures. make sure that the hydraulic supply pressure is limited to themaximum
pressure defined by the grip or fixture identification (ID) tag.
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Do not disable safety devices

Your systemmay have active or passive safety devices installed to prevent system operation if the
device indicates an unsafe condition. Do not disable such devices as it may result in unexpected
systemmotion.

Use appropriately sized fuses

Whenever you replace fuses for the system or supply, ensure that you use a fuse that is appropriately
sized and correctly installed. Undersized or oversized fuses can result in cables that overheat and
fuses that explode. Either instance creates a fire hazard.

Provide adequate lighting

Ensure adequate lighting tominimize the chance of operation errors, equipment damage, and
personal injury. You need to see what you are doing.

Provide means to access out-of-reach components

Make sure you can access system components that might be out of reach while standing on the floor.
For example, ladders or scaffoldingmight be required to reach load cell connectors on tall load units.

Wear appropriate personal protection

Wear eye protection when you work with high-pressure hydraulic fluid, breakable specimens, or when
anything characteristic to the specimen could break apart.

Wear ear protection when you work near electricmotors, pumps, or other devices that generate high
noise levels. Some systems can create sound pressure levels that exceed 70 dbA during operation.

Wear appropriate personal protection equipment (gloves, boots, suits, respirators) whenever you work
with fluids, chemicals, or powders that can irritate or harm the skin, respiratory system, or eyes.

Handle chemicals safely

Whenever you use or handle chemicals (for example, cleaning fluids, hydraulic fluid, batteries,
contaminated parts, electrical fluids, andmaintenance waste), refer to the appropriateMSDS
documentation for that material and determine the appropriatemeasures and equipment required to
handle and use the chemical safely. Ensure that the chemical is disposed of appropriately.

Know system interlocks

Interlock devices should always be used and properly adjusted. Interlock devices are designed to
minimize the chance of accidental damage to the test specimen or the equipment. Test all interlock
devices for proper operation immediately before a test. Do not disable or bypass any interlock devices
as doing so could allow hydraulic pressure to be applied regardless of the true interlock condition. The
Reset/Override button is a software function that can be used to temporarily override an interlock while
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attempting to gain control of the system.

Know system limits

Never rely on system limits such asmechanical limits or software limits to protect you or any personnel.
System limits are designed tominimize the chance of accidental damage to test specimens or to
equipment. Test all limits for proper operation immediately before a test. Always use these limits and
adjust them properly.

Do not disturb sensors

Do not bump, wiggle, adjust, disconnect, or otherwise disturb a sensor (such as an accelerometer or
extensometer) or its connecting cable when system power is applied.

Ensure secure cables

Do not change any cable connectionswhen electrical power or hydraulic pressure is applied. If you
attempt to change a cable connection while the system is in operation, an open control loop condition
can result. An open control loop condition can cause a rapid, unexpected system response which can
result in severe personal injury, death, or damage to equipment. Also, ensure that all cables are
connected after youmake any changes in the system configuration.

Stay alert

Avoid long periods of work without adequate rest. In addition, avoid long periods of repetitious,
unvarying, or monotonouswork because these conditions can contribute to accidents and hazardous
situations. If you are too familiar with the work environment, it is easy to overlook potential hazards that
exist in that environment.

Contain small leaks

Do not use your fingers or hands to stop small leaks in hydraulic or pneumatic hoses. Substantial
pressures can build up, especially if the hole is small. These high pressures can cause the oil or gas to
penetrate your skin, causing painful and dangerously infected wounds. Turn off the hydraulic supply
and allow the hydraulic pressure to dissipate before you remove and replace the hose or any
pressurized component.

Stay clear of moving equipment/avoid crush points

Stay clear of mechanical linkages, connecting cables, and hoses that move because you can get
pinched, crushed, tangled, or dragged along with the equipment. High forces generated by the system
can pinch, cut, or crush anything in the path of the equipment and cause serious injury. Stay clear of
any potential crush points. Most test systems can produce sudden, high-forcemotion. Never assume
that your reactions are fast enough to allow you to escape injury when a system fails.

Know the causes of unexpected actuator motions

The high force and velocity capabilities of MTS actuators can be destructive and dangerous (especially
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if actuator motion is unexpected). Themost likely causes of unexpected actuator response are
operator error and equipment failure due to damage or abuse (such as broken, cut, or crushed cables
and hoses; shorted wires; overstressed feedback devices; and damaged components within the
servocontrol loop). Eliminate any condition that could cause unexpected actuator motion.

Do not use RF transmitters

Keep radio frequency (RF) transmitters away from the workstation computers, remote terminals, and
electronics consoles. Intense RF fields can cause erratic operation of themore sensitive circuits in the
system.

Know compressed gas hazards

Some environmental chambers use liquid nitrogen or some inert gas to achieve a required test
atmosphere. Typically these gasses are supplied in pressurized tanks.

Observe the following safety practiceswhen you work with high-pressure air or gases:

l When you charge an accumulator, follow all the charging instructions provided in the
appropriate product informationmanuals. When precharging accumulators, properly identify
the type of gas to be used and the type of accumulator to be precharged.

l Use only dry-pumped nitrogen to precharge nitrogen-charged accumulators. (Dry-pumped
nitrogen can also be labeled “oil pumped” or “dry water pumped.”) Do not use compressed air
or oxygen for precharging: the temperature increase caused by rapid gas compression can
result in highly explosive conditionswhen hydraulic fluid is in the presence of oxygen or
compressed air.

l Always follow the recommended bleeding procedures before you remove or disassemble
components that contain pressurized gas.When you bleed a gas or remove a fitting, hose, or
component that contains a gas, remember that many gases cannot support life. Therefore, as
the ratio of released gas to oxygen increases, so does the potential for suffocation.

l Wear appropriate safety devices to protect your hearing. Escaping air or gas can create a
noise level that can damage your hearing.

l Ensure that all pressurized air or gas is bled out of a pneumatic or gas-charged device before
you start to disassemble it. A thorough understanding of the assembly and its pressurized
areas is necessary before you undertake anymaintenance. Refer to the appropriate product
information for the correct bleeding procedure.

It may not be obvious or intuitive which bolts or fittings are used to restrain a pressurized area.
On some assemblies, youmust remove a cover plate to gain access to the structural bolts.
Sometimes, to protect you from a rapid release of trapped gases, a small port is exposed
when you remove this cover plate. Exposing this port ensures that the gas precharge is fully
bled before disassembly. However, this is not the recommended procedure for bleeding a
pneumatic or gas-charged device, because it can expose you to the dangers of escaping
compressed gas and particulates that are expelled from the chamber or around the seals. Do
not assume that cover plates and ports are installed in all the critical locations.
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Consult MTS when in doubt about the safety or reliability of any system-related procedure or
modification that involves devices that contain any type of compressed gas.
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Labels
Label Description

Part # 100-321-699

Hydraulic Power Unit information label.

Part # 100-322-079

Caution:To prevent equipment damage or impede
performance, remove redmetal shipping plate under filler cap
assembly before operating.

Reinstall cap assembly after removal.

Part # 058-068-402

See the next five rows for descriptions of each individual label in
this composite.

Voltage hazard:High voltage exists in the vicinity where this
icon is located. Be aware of possible electrocution when work-
ing in areas noted with this icon.
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Label Description

Explosion hazard:Release of pressure. High pressure fluid or
gasses. Do not tamper with fittings or hoses.Wear appropriate
protection such as safety goggles and hearing protection. Main-
tain safe pressure levels.

Arc Flash Hazard: Follow requirements in NFPA 70 E for safe
work practices and appropriate PPE. Failure to comply can res-
ult in death or injury.

Disconnect from electrical power before servicing.

Read themanuals.

Part # 572302-44

Burn hazard:Hot surface. Do not touch.

Part # 100-320-037

System Contains Accumulators:High pressure oil can
cause severe injury. Disconnect power and drain accumulator
before servicing hydraulic system.
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HPU Models

Item Description

1ᵼ* Models 515.60, 515.90, and 515.90S-1

2ᵼᵼ* Models 515.120, 515.150, 515.180, 515.180S-1, 515.180S-2, and 515.180S-3

ᵼ 3 bayHPU
ᵼᵼ 6 bayHPU
* Standard right hand orientation shown.

EU Declarations
EC Declaration of Conformity (Machinery Directive 2006/42/EC Annex II
1A)
If applicable, a Declaration of Conformity is supplied with themachinery; an example of the Declaration
of Conformity is provided at the end of thismanual.

Intended Use
The intended use of the Hydraulic Power Unit (HPU) is:

l Hydraulic supply for servohydraulic testing systems.

l Power supply for other hydraulically operatedmachinery, presses, or test systems.

Product Information CD
A Product Information CD is supplied with the HPU. The Product Information CD includes the
electrical and hydraulic schematics along with the configuration drawings. The Product Information CD
also contains the product specifications and other reference documents to aidMTS qualified service
personnel. These documents include:



Introduction

Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 29

HPU
Models

Electrical
Schematic

Hydraulic
Schematic Spec Sheet

Configuration
Drawing

LH (option)

Configuration
Drawing

RH (option)

515.90S-1,
515.60,
515.90

700-008-259 700-007-767 700-007-695 700-007-772 700-007-771

515.180S-1,
515.180S-2,
515.180S-3,
515.120,
515.150,
515.180

700-008-259 700-007-768 700-007-695 700-007-774 700-007-773

Environmental Specifications
Item Specification

Operating Temperature 5-40° C (41-104°F)

Operating Humidity 50-85%Noncondensing

Storage Temperature -18-49°C (0-120°F)

MaximumStorage Humidity 90%Noncondensing

Maximumaltitude 2000m (6562 ft)
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HPU Component Identification and Functional
Description

Component Locations (515.180 shown)
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Item Component Description

1 HMI (HumanMachine
Interface)

The HMI indicates the current status of the pressure, temperature,
level, and optional flow sensors aswell as configures and controls
the operation of the hydraulic power unit (HPU).

2 Emergency Stop (E-
Stop)

Press to immediately shut down the HPU.

3 Power Disconnect
Switch

Disconnects the incoming power from the HPU. The switch has a
lockable, mechanical latch. The switch will not allow the HPU door
to be opened when in the ON position. Incoming power lines to the
switch are live unless power is removed externally.

4 Level Transducer Senses the hydraulic fluid level. The PLC uses this value to shut
down the HPU if the level falls outside a set range.

5 Filler Cap This is where you add hydraulic fluid. Also vents the hydraulic fluid
reservoir.

6 Fluid Level Gage Indicates the reservoir hydraulic fluid level.

7 TemperatureTransducer Senses the hydraulic fluid temperature. The PLC uses this value to
shut down the HPU in the event temperature exceeds a set value.

8 Output Pressure Control Sets the output pressure of each pumpmodule.

9 Reservoir Holds the hydraulic fluid and houses the pumpmodules.

10 PumpModules Produces the pressurized hydraulic fluid for system use. Each
pumpmodule includes amain pump, cooling pump, motor, and
interfacemanifold. Main pumps draw hydraulic fluid from the reser-
voir and pressurize it to amaximumpreset pressure. Each pump
module has a flow capacity that contributes to the total hydraulic
flow capacity of the HPU.

11 Commoning Assembly
(optional)

Allows the HPU to be commonedwith another HPU.

12 Return Filter Filters particles out of the hydraulic fluid. As hydraulic fluid returns
to the reservoir, it is filtered by a full flow element. This ensures that
all hydraulic fluid is filtered, whether it travels out through the high
pressure circuit or returns byway of the unit’smanifold under low
pressure. Filter cleanliness is automaticallymonitored. An alarm
registered on the HMI signals when the filter needs to be changed.

Component Descriptions
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Item Component Description

13 Heat Exchanger
(water cooledmodels
only)

Removes the heat generated by the HPU. The heat exchanger
cools the hydraulic fluid using an oil-to-water heat exchanger. A
regulating valvemonitors the temperature of the hydraulic fluid and
adjusts the flow of water through the heat exchanger. If the
hydraulic fluid temperature in the reservoir exceeds themaximum
preset temperature, the PLC shuts down the HPU. An optional
solenoid shutoff valve can shut off the flow of water when the
HPU is off.

14 Manifold Combines the output of the individual pumpmodules to deliver the
full output of the HPU through a single port. Themanifold provides
solenoid control of the high/low pressure output from the individual
pumpmodules. It also contains relief valves for each pump circuit
and valves to help relieve pressure when the system is shut down.
Check valves are located within themanifol to prevent pressurized
hydraulic fluid from being forced back through the pumpmodules.

15 Cooling Control Valve Often called the PENN valve. Onwater cooledmodels, it controls
the flow of cooling water for the HPU based on the reservoir tem-
perature. On air cooledmodels it controls the flow of oil through the
air/oil heat exchanger.

16 Accumulator (optional) Enable the HPU to cope with demand extremes and smooth out
pulsations.

17 High Pressure Filter(s)
(optional)

Ensures that the output flow from the HPU is clean. Actual location
may vary depending on themodel and other options.

Component Descriptions (continued)

Options Available for the HPU
Accumulator Option
An accumulator can be added to the HPU hydraulic output lines to damp pressure line fluctuations.

ROD and Flow Meter Options
The Flow Meter option is required for the ROD (RunOnDemand) option. ROD enables the HPU to
automatically turn individual pumpmodules on and off as needed to accommodate the system’s
demand for hydraulic fluid. When flow changes beyond preset limits for a preset time, a pumpmodule
is turned on or off as needed. Pumpmodules are selected to be started or stopped based on the AUTO
Hours of that module. Pumpmoduleswith the fewest hours are started first and pumpmoduleswith
themost hours are stopped first. ROD does not actively cycle pumpmodules to balance hours.
Changes in flow are required to cause the pumpmodules to be started or stopped.
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Port Kit Option
The following port kits are available for the 3000 psi, three bayHPU models (515.90S-1, 515.60, and
515.90) only:

l 20 JIC pressure and return connection

l 24 JIC pressure and return connection

l 24 (1-1/2”) C61 pressure and return connection

Remote Water Valve Option
The remote water valve is a valve that will shut off cooling water flow when the HPU is not running. The
valve comeswith the HPU but needs to bemounted in the facility pipeline. Control and power is
provided by the HPU via a cable that is included and installed with this option.

Remote Water Strainer Option
The remote water strainer is a basket style water strainer used to prevent contamination of the
HPU water cooling system. The strainer assembly comeswith the HPU but needs to bemounted in
the facility pipeline.

Caster Kit (3 bay only) Option
The caster kit option is available for the three bayHPU models (515.90S-1, 515.60, and 515.90) only.
The caster kit includes a frame and four wheels for ease of movement of the HPU in a facility where the
HPU needs to bemobile.

Caution:
TheHPU is very heavy.

Improper handling of the HPU can seriously hurt you and damage the HPU.

Ensure that the area is clear of obstacles and personnel beforemoving the HPU.

HPU Electrical Control
TheHPU can be controlled locally using the HMI, or remotely through anMTS controller, an RHMI, or
amulti-pump controller. A PLC (programmable logic controller) manages the electrical systemswithin
the HPU. The electrical system includes the following:

l A user interface panel that contains an HMI to program preferences and operational settings.
The screens on the HMI provide a quick indication of the unit’s condition.

l Wye-delta starting reduces the initial current rush when themotor starters are engaged.

l A latchableEmergencyStop button that immediately shuts down the HPU (for emergency
use only).

l A Reset button brings the unit back into operation after a fault has been detected and
corrected.
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l A dirty filter signal is an alarm only and will not shut the unit down, but will prevent the unit from
starting.

l The power disconnect switch on the door of themain electrical enclosure ensures that power
is removed from the HPU when the door is opened.
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Introduction
TheHMI (humanmachine interface) displays information and allows the user to make settings and
operate the HPU. The following pages describe the HMI screens.

Language Screen
The Language screen is displayed initially when the HPU is powered up. Use the language screen on
the user interfaceMain Display to select the language for the HMI screens.

Item Description

Press to select English HMI labels.

Press to select Korean HMI labels.

Press to select Portuguese HMI labels.

Press to select GermanHMI labels.
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Item Description

Press to select Japanese HMI labels.

Press to select French HMI labels.

Press to select Chinese HMI labels.

Press to select Spanish HMI labels.

Press to select Italian HMI labels.

Press to go to theMain screen.
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Main Screen
Main Screen — Manual Mode
The following table describes the pushbuttons and indicators on theMain screen in local manual mode.

Main Screen - Manual Mode
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Item States Description

1 SystemStatus Bar

Faulted/Enable
Module/Ready/Running/High
Pressure/Alarm/Overtemp
Bypass

Indicator. Indicates the general state of the HPU. Reference
the Status or Setup screen for specific faults and alarms.

Faulted - red: Indicateswhen an interlock has occurred and
the HPU has been shut down.

Ready - green: Indicates the interlocks are cleared and the
HPU is ready to start.

Running - green: Indicates the HPU is running in low
pressure.

High Pressure - green: Indicates at least one pumpmodule is
running in high pressure.

Alarm - yellow: Indicates a filter is dirty, oil temperature out of
range, or oil level out of range, and needs attention.

Overtemp Bypass - yellow: Indicates an over temperature
interlock has occurred and the HPU has been put into a
bypassmode to circulate hydraulic fluid through the heat
exchanger until the hydraulic fluid level reaches an acceptable
temperature.

EnableModule - blue: Indicates that nomodules are enabled.
It alerts the user to enable one or moremodules before the
HPU can be started.

2 EnableModule #1 through
#N

Module #1 through #N
Enabled

Note: If in Automode or if modules are not present,
EnableModule Pushbutton/Indicator is not shown.

Pushbutton/Indicator. Used to enable and disable the
available pumpmodules. Pressing the button alternates
between the two states.

EnableModule #N - gray: Indicates the pumpmodule is
disabled and can not be started.

Module #N Enabled - green frame: Indicates the pump
module is enabled and can be started.

Module #N Enabled - flashing green button: Indicates the
pumpmodule is running in low pressure.

Module #N Enabled - solid green: Indicates the pumpmodule
is running in high pressure.

Fault - red: lights when themodule has an overload or a
contactor sequence fault
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Item States Description

3 Run/Stop/Bypass Pushbutton/Indicator. Used to start and stop the HPU.

Run - gray, black letters: In this state, press to start the HPU.
When the HPU is running, running is shown on the system
status bar.

Stop - gray, red letters: In this state, press to stop the HPU

Bypass - blue, white letters: In this state, press to start the
HPU in bypassmode. The Faulted state will turn to Overtemp
Bypass. Bypassmode only occurs during an overtemperature
condition and allows the HPU to run in low pressure to cool
the hydraulic fluid.

In remote operation, the run and bypass buttons are disabled.

4 High Pressure Pushbutton/Indicator. Used to put the HPU in high pressure.

High Pressure - gray: indicates the HPU is not in high
pressure.

High Pressure - green: Directs the HPU to sequence to high
pressure. High Pressure is shown on the system status bar,
when the pumpmodule is in high pressuremode.

In remote operation, the High Pressure button is disabled.

5 Remote Operation Pushbutton/Indicator. Used to put the HPU into remote
operation.

Remote Operation - gray: Indicates the HPU is not in remote
operation.

Remote Operation - green: Indicates the HPU is in remote
operation.

You cannot change to remote operation without stopping the
HPU.

In remote operation, the HMI Run and High Pressure buttons
are disabled.

6 Auto See “Main Screen— AutoMode” on page 42.

7 Unit Hours Indicator: Indicates total running time of the HPU.

8 Oil Pressure Indicator. Indicates output pressure of the HPU.

9 Oil Temperature Indicator. Indicates the temperature of the hydraulic fluid in the
reservoir.
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Item States Description

10 Oil Level Indicator. Indicates the level of the hydraulic fluid in the
reservoir in 1/8 increments. The level is relative to the usable
volume, not the bottom of the reservoir.

11 Oil Flow (optional) Indicator. Indicates the total hydraulic fluid flow from all
running pumpmoduleswithin the HPU.

12 Screen Selection Buttons Pushbutton/Indicator. Used to select the screen.

Status - gray: In this state, press the button to select another
screen.

Status - black: This screen is selected and displayed.

Status - blue: A blue indicator means action is required.When
the indicator is blue, press the button to go to the status screen
and resolve any condition that requires action.
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Main Screen — Auto Mode
The following table describes the pushbuttons and indicators on theMain screen in local automode.

Main Screen - Auto Mode

Item States Description

1 Auto Pushbutton/Indicator. Used to change betweenmanual mode and automode.
EnableModule Pushbutton/Indicator is not shownwhen in thismode.

Auto - gray: Indicates the HPU is in manual mode.

Auto- green: Indicates the HPU is in automode.

See Auto setup for configuration details.

2 ROD
(optional)

Pushbutton/Indicator. Used to change between Auto and RODmodes. The
ROD button is only shownwhen in automode.

ROD - gray: IndicatesRunOnDemand is not enabled.

ROD - green: IndicatesRunOn demand is enabled.

3 Flow
Demand
(units)

Pushbutton/Indicator. Used to enter theminimumdesired flow. In auto or ROD
mode, the HPU will determine how many and which pumpmodules to run to
meet theminimumdesired flow.

Important:
Input values do not automatically convert when changing units.

4 Total
Demanded
Flow

Indicator. Indicates the sum of Flow Demand plus any exernal inputs (such as
remote HMIs or station flow managers).

If in ROD mode and theMinimumFlow value is greater than the sum of the flow
demands, theMinimumFlow value appears here.

Background turns yellow if the
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Status Screen
Status Sceen — Auto Hours Mode
The following table describes the pushbuttons and indicators on the Status screen when in Auto Hours
mode.

Status Screen

Item States Description

1 EXT Stop Indicator. Indicates the status of external stop input.

Ext Stop - gray: Indicates that external stop is not set.

Ext Stop - red: Indicates that an external control has set the external stop
and stopped the HPU.

2 Watchdog Indicator. Indicates the status of the watchdog timer.

Watchdog - gray: Indicates the PLC that controls the HPU is operating
normally.

Watchdog - red: Indicates there is a problemwith the hardware watchdog
timer and the PLC is not operating correctly. A watchdog fault shuts
down the HPU.

3 E-Stop Indicator. Indicates if the safety relay is tripped.

E-Stop - gray: Indicates the safety relay has not tripped.

E-Stop - red: Indicates the safety relay has tripped.
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Item States Description

4 Oil Level Indicator. Used to indicate if the hydraulic fluid level is within acceptable
limits.

Oil Level - gray: Indicates if the hydraulic fluid level is within acceptable
limits.

Oil Level - yellow: Indicates the hydraulic fluid level is not within
acceptable limits as set on the Setup screen and an alarm is active.

Oil Level - red: Indicates the hydraulic fluid level is not within acceptable
limits as set on the Setup screen and an interlock is active.

5 Oil
Temperature

Indicator. Indicates if the hydraulic fluid temperature is within acceptable
limits.

Oil Temp - gray: Indicates the hydraulic fluid temperature is within
acceptable limits.

Oil Temp - yellow: Indicates the hydraulic fluid temp is not within
acceptable limits as set on the Setup screen and an alarm is active.

Oil Temp - red: Indicates the hydraulic fluid temperature is not within
acceptable limits and an interlock is active.

6 Return Filter Indicator. Indicates if the return filter is within acceptable limits.

Return Filter - gray: Indicates the contamination in the return filter is within
acceptable limits.

Return Filter - yellow: Indicates the contamination in the return filter is not
within acceptable limits.

The HPU cannot be started with an active return filter alarm.

7 Press Filter
(optional)

Indicator. Indicates if the pressure filter is within acceptable limits.

Press Filter - gray: Indicates the contamination in the pressure filter is
within acceptable limits.

Press Filter- yellow: Indicates the contamination in the pressure filter is
not within acceptable limits.

The HPU cannot be started with an active pressure filter alarm.

8 Module #N Indicator. Used as an identifier for the Status and Hours/Auto Hours
parameters.

#N - blue-green: #1 is associated with pumpmodule 1. #2 is associated
with pumpmodule 2. Etc.
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Item States Description

8 Module #1 Indicator. Used as an identifier for the Status and Hours/Auto Hours
parameters.

#1 - blue-green: #1 is associated with pumpmodule 1.

10 Run
Hours/Auto
Hours

Pushbutton/Indicator: Indicates the running time in hours of the
associatedmodule.

Run Hours - blue-green/black text: Hours shown indicate actual hours on
themodule. Run hours cannot be set by the user.

Auto Hours - black/blue-green text: Hours shown indicate user settable
hours that are used for auto and RODmodes to turn on and off modules
based on demand.

Value - gray: The number of total hours the associated pumpmodule has
been running.

11 Reset Pushbutton /Indicator. Used to reset interlocks.

Important: All interlocks and alarms are latched by the HPU. A
reset via the HMI reset button or remote reset input is needed to
clear an interlock or alarm to reset the HPU to the ready state.

Reset - gray/black text: Indicates no active interlocks.

Reset - blue/white text: Indicates one or more interlocks are active.
Pressing the button in this state will clear the interlock(s) provided the
cause of the interlock(s) has been remedied.

12 Screen
Selection

Pushbuttons.

Press to navigate to the stated screen.
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Status Sceen — Run Hours Mode
The following table describes the pushbuttons and indicators on the Status screen when in Run Hours
mode. All items are the same as Auto Hoursmode except for the RunHours column.

Status Screen

Item Name and Location Description

1 RunHours Run Hours - blue-green/black text: Hours shown indicate
actual hours on themodule. Run hours cannot be set by the
user.

Value - gray: The number of total hours the associated pump
module has been running.
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Trends Screen
The following table describes the pushbuttons and indicators on the Trends screen.

Trends Screen

Item Control Descriptions

1 Pressure Trend Graph.

Shows a 300 second history of the pressure sensor with the current
reading on the right edge of the plot and with historymoving left. Y
axis scale is 0 - 6000 psi (0 - 41.37MPa).

Text showing pressure is the current HPU fluid pressure in the units
selected in the General screen.

2 Temperature Trend Graph.

Shows a 300 second history of the temperature sensor with the
current reading on the right edge of the plot and with historymoving
left. Y axis scale is 0 - 212 °F (0 - 100 °C).

Text showing temperature is the current HPU fluid temperature in the
units selected in the General screen.

3 Level Trend Graph.

Shows a 300 second history of the hydraulic fluid level sensor with the
current reading on the right edge of the plot and with historymoving
left. Y axis scale is 0 - 20 in. (0 - 50.8 cm).

Text showing temperature is the current HPU fluid level in the units
selected in the General screen.
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Item Control Descriptions

4 Flow Trend Graph.

Shows a 300 second history of the fluid flow sensor with the current
reading on the right edge of the plot and with historymoving left. Y
axis scale is 0 - 200 gpm (0 - 757 lpm).

Text showing temperature is the current HPU fluid temperature in the
units selected in the General screen.

5 Back Pushbutton.

Press to return to the General screen.

6 Trends Pushbutton.

Press to display the screen shown.
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Setup Screen
The following table describes the pushbuttons and indicators found on the Setup screen.

No. Name Description

1 Current Oil Level
(units)

Indicator. Displays the current oil level in the reservoir. The
desired units can be selected in the General screen.

2 High Level Fault
(units)

Pushbutton/Indicator. Displays the current preset for the high
level fault. User settable.

Faulted - red: Indicates an interlock has occurred and the HPU
has been shut down.

Not Faulted- green: Indicates the interlock is clear.

3 High Level Alarm
(units)

Pushbutton/Indicator. Displays the current preset for the high
level alarm. User settable.

Alarm -yellow: Indicates an alarm is set.

Ready - green: Indicates the alarm is clear.

4 Low Level Alarm
(units)

Pushbutton/Indicator. Displays the current preset for the low
level alarm. If the low level alarm preset is exceeded, an alarm
displays on the HMI, but the HPU is not shut down. User
settable.

Alarm -yellow: Indicates an alarm is set.

Ready - green: Indicates the alarm is clear.
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No. Name Description

5 Low Level Fault
(units)

Pushbutton/Indicator. Displays the current preset for the low
level fault. If the low level fault preset is exceeded, the PLC shuts
the HPU down and does not allow restarting until the fault is
corrected. User settable.

Faulted - red: Indicates an interlock has occurred and the HPU
has been shut down.

Not Faulted- green: Indicates the interlock is clear.

6 Current Oil Tem-
perature (units)

Indicator. Displays the current oil temperature in the reservoir.
The desired units can be selected in the General screen.

7 High Temperature
Fault (units)

Indicator. Displays the high temperature fault.This limit is set at
130°F.

Faulted - red: Indicates an interlock has occurred and the HPU
has been shut down.

Not Faulted- green: Indicates the interlock is clear.

8 High Temperature
Alarm (units)

Pushbutton/Indicator. Displays the current preset for the high
level alarm. If the high temperature alarm preset is exceeded, an
alarm displays on the HMI, but the HPU is not shut down. The
HPU cannot be restarted when the high temperature alarm is
tripped. User settable.

Alarm -yellow: Indicates an alarm is set.

Ready - green: Indicates the alarm is clear.

9 Screen Selection But-
tons

Pushbuttons.

Press to navigate to the stated screen.
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General Screen

General Screen — Aux Contact On/Off
The following table describes the pushbuttons and indicators found on theGeneral screen with the Aux
Contact in On/Off mode.

General Screen — Aux Contact in On/Off Mode

Item States Descriptions

1 Module #N
Present/Module #N
Not Present

Pushbutton/Indicator. Used to indicate if a pumpmodule is present.
You cannot change between states without stopping the HPU.

Module #N Present - green: Indicator used to show that themodule is
installed and available for use

Module #N Not Present - gray: Indicator used to show that themodule
is not installed or that it is present and not available for use.

2 Flow Meter
Present/Flow Meter
Not Present

Pushbutton/Indicator. Used to indicate if a flow meter is present.

Flow Meter Preset - blue-green: Indicator used to indicate that a flow
meter is present.

Flow Meter Not Present - gray: Indicator used to show that a flow
meter is not present.

4 Pressure Filters Pressure Filters - pushbutton/indicator - gray: Used to set the number
of pressure filters on the HPU. Push the button to display the keypad.
With the keypad displayed, use the right and left arrows to define the
number of pressure filters.
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Item States Descriptions

5 Large PLC
Large CAL

Small PLC
MediumCAL

Small PLC
Small CAL

No PLC Config

Indicator. Used to describe the PLC configuration and the calibration
configuration.

Large PLC/Large CAL - green. This is correct reading for themodels
covered by thismanual.

Small PLC/MediumCAL - green. Reading for models not covered by
thismanual.

Small PLC/Small CAL - green. Reading for models not covered by
thismanual.

No PLC Config - Red. No PLC has been discovered.

7 Temp in (units) Pushbutton/Indicator.

Temp in °F - gray/black text: Displays temperature in °F.

Temp in °C - black/white text: Displays temperature in °C.

8 Level in (units) Pushbutton/Indicator.

Level in Inches - gray/black text: Displays level in inches.

Level in CM - black/white text: Displays level in centimeters.

9 Flow Display in
(units)

Pushbutton/Indicator.

Flow Display in GPM - gray/black text: Displays flow in gallons per
minute.

Flow Display in LPM - black/white text: Displays pressure in liters per
minute.
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Item States Descriptions

10 Aux Polarity (state) Pushbutton/Indicator. Used to change the polarity of both AUX
contacts.

AUX Polarity Normal - gray/black text: Both nonconfigurable and
configurable auxiallary contacts are normally open and close when
any pumpmodule is turned on..

AUX Polarity Reverse - black/white text: Both nonconfigurable and
configurable auxiallary contacts are normally closed and open when
any pumpmodule is turned on.

11 AuxContact (state) Pushbutton/Indicator.

AUX Contact: On/Off - gray/black text: Configurable auxiallary
contact operates only on pumpmodules first on last off.

AUX Contact: Temp - Black/white text: Controls configurable
auxiallary contact based on themean temperature, deadband, and
pumpmodule first on last off.

12 Screen Selection But-
tons

Pushbuttons.

Press to navigate to the stated screen.
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General Screen — Aux Contact in Temperature Mode
The following table describes the pushbuttons and indicators found on theGeneral screen with the Aux
Contact in Tempmode. All items are the same aswith AuxContact in On/Off mode except for the Aux
Contact column.

General Screen — Aux Contact in Temperature Mode

Item Control Descriptions

1 AuxContact (state) Pushbutton/Indicator.

AUX Contact: On/Off - gray/black text: Configurable auxiallary
contact operates only on pumpmodules first on last off.

AUX Contact: Temp - black/white text: Controls configurable
auxiallary contact based on themean temperature, deadband, and
pumpmodule first on last off.

2 Mean Temp (units) Pushbutton/Indicator. Used to set themean tempertaure for the
hydraulic fluid in the reservoir. Push the button to display the keypad
to set themean.When done, pressEnter to set the value.

3 +/- Deadband (units) Pushbutton/indicator. Used to set the allowable deviation from the
mean level operating temperature of the hydraulic fluid. Push the
button to display the keypad to set the deadband.When done, press
Enter to set the value.
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System Screen
The following table describes the pushbuttons found on the System screen.

System Screen

Item Control Descriptions

1 Screen Selection
Buttons

Pushbuttons.

Press to navigate to the stated screen.
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Station Flow Manager Screen
The following table describes the pushbuttons and indicators found on Station Flow Manager screen.

Station Flow Manager Screen

Item Control Descriptions

1 Channel Pushbutton/Indicator. Indicates the digital input number that can be
used to turn on/off the flow demand associated with the channel.

Disabled - gray.

Enabled - green.When enabled by a digital input, the Channel is not
accessible manually.

2 Flow Demand Pushbutton/Indicator. Used to enter the desired flow demand for the
associated channel.

3 Main Pushbutton. Press to go to theMain screen.

4 Analog Flow Display
(units)

Indicator. Full scale of the gauge is themaximum flow the HPU can
produce. The green band on the gauge indicates the flow capacity
that is currently running. If the HPU has a flow meter, the needle indic-
ates the current flow rate out of the HPU. If the HPU does not have a
flow meter, the needle indicates the Total Flow Demand. The numeric
display on the gauge will reflect the needle value in the units selected.

5 Oil Pressure Indicator. Indicates output pressure of the HPU.

6 Oil Temperature Indicator. Indicates the temperature of the hydraulic fluid in the reser-
voir.
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PLC Network Screen
The following table describes the pushbuttons and indicators found on the PLC network screen.

PLC Network Screen

Item Control Descriptions

1 Control Source Pushbutton/Indicator. Used to indicate the control source for the
HPU.

DIO/RHMI - gray/black text - Use thismode to control the HPU from
anMTS controller or an RHMI controller.

Ethernet - black/white text - Use thismode to control the HPU from an
MPCMcontroller.

2 HPU # Pushbutton/Indicator. Used to indicate the last octet in the HPU PLC
IP address.

Push the button to display the keypad. Set the IP address as desired,
then press Set IP to implement the change.

3 PLC Server IP
Address

Indicator. Used to show the current HPU PLC IP address.

Note:
If the current HPU PLC IP address and the HPU# do not
match, press Set IP to update the last octet of the IP address to
the HPU#.
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Item Control Descriptions

4 Back Pushbutton.

Press to return to the General screen.

5 PLC Network Pushbutton.

Press to display the screen shown.

6 Set IP Pushbutton.

Press to update the last octet of the IP address (shown in this screen)
to the HPU#.
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About Screen
The following table describes the pushbuttons and indicators found on the About screen.

About Screen

Item Control Descriptions

1 Serial Number Numerical readout.

Displays the serial number of the HPU

2 HMI Software Part
Number

Numerical readout.

Displays the part number of the HMI software.

3 PLC Software Part
Number

Numerical readout.

Displays the part number of the PLC software.

4 Back Pushbutton.

Press to return to the General screen.

5 About Pushbutton.

Press to display the screen shown.



HMI Screen Reference

60 Series 515 SilentFlo™ Hydraulic Power Unit - Product Information

Run On Demand (ROD) Setup Screen
Note: ROD (RunOnDemand) is a purchased option.

To select this screen, press the ROD Setup button.

ROD Setup

Item Control Descriptions

1 MinimumFlow
(units)

Pushbutton/Indicator. Used to set theMinimumFlow available for
ROD. Press to show the keypad to set theMinimumFlow value.When
done, press Enter to set the value.

2 Flow Buffer (units) Pushbutton/indicator. Used to set the reserve flow capacity for run on
demand. Press to show the keypad to set the Flow Buffer value.When
done, press Enter to set the value.

See “RunOnDemandDetailed Example” on page 72 for more
information.

3 ROD OnDelay
(units)

Pushbutton/indicator. Used to set the delay in seconds. The flow must
be above the trigger level for this amount of time before the next pump
motor turns on. Press to show the keypad that is used to set the delay.
When done, press Enter to set the value.

Note: Minimum time for this setting is 1 second.
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Item Control Descriptions

4 ROD Off Delay
(units)

Pushbutton/indicator. Used to set the delay in seconds. The flow must
be below the trigger level for this amount of time before the next pump
motor turns off. Press to show the keypad that is used to set the delay.
When done, press Enter to set the value.

Note: The allowed time for this setting is 10minutes. This is
intended to prevent constant pumpmotor cycling when flow
demand is fluctuating slightly above and below the trigger level.

5 Screen Selection
Buttons

Pushbuttons.

Press to navigate to the stated screen.
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HMI Setup
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Auto Mode Setup
1. Go to the General screen by selectingMain>Setup>General.
2. Verify that theRated Flow Per Module is correct. The flow per module value can be

calculated from the HPU information label. The flow capacity is listed on the label. This value
must be divided by the number of pumpmodules in the HPU. Use the following table to
determine the number of pumpmodules in your HPU:

515.90S-1
515.180S-1

515.60
515.180S-2

515.90
515.180S-3 515.120 515.150 515.180

Number of
Pump
Modules

1 2 3 4 5 6

Number of Pump Modules by Model Number

Also, be sure to use the correct value for the units selected on the HPU.

For example:

l TheHPU label lists themodel as 515.120, so you have 4 pumpmodules.

l Flow Display is set to gpm on theGeneral screen of the HPU HMI.

l TheHPU information label lists the flow as 120 gpm.

Then the Flow Per Module would be calculated:

l 120 / 4 = 30

l Flow per module is 30 gpm

ROD (Run on Demand) Mode Setup
1. Go to the ROD Setup screen by selectingMain>Setup>General>ROD Setup.

Note: See “RunOnDemandDetailed Example” on page 72 for help understanding the
following parameters.

2. Set theMinimum Flow value.

Minimum Flow is theminimum flow that will always be available in ROD mode. It is not
dependent on current flow rate.

3. Set theROD On Delay value.
ROD On Delay is the period of time that the current flow ratemust exceed the sum of the
Minimum Flow Rate and Flow Buffer or current flow rate and Flow Buffer,whichever is
greater, before another pumpmodule is started.

4. Set the Flow Buffer value.
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Flow Buffer is the flow that should be available above the current flow rate.

5. Set theROD Off Delay value.
ROD Off Delay is the period of time that the sum of the current flow rate, Flow Buffer and
Rated Flow Per Modulemust be less than the current available flow before a pumpmodule
is stopped.

Hydraulic Fluid Level Alarm and Fault Limits Setup
Note: It is not necessary that the HPU reservoir be full to set level limits. It must contain enough
oil to insure that the oil level does not fall below the Low Level Fault level.

To set the hydraulic fluid level limits, navigate to the Setup screen on the HPU HMI. The actual level
sensor reading is displayed near the top of the screen.

The Low Level Alarm, High Level Alarm, Low Level Fault, and High Level Fault can be set by the user.
The Faults cannot be set outside of MTS limits. The best settings of these values depends on the
system to which the HPU is connected. Bymonitoring the level during normal operation, optimal
settings for these faults and alarms can be found.

Oil Temperature Alarm Limit Setup
To set oil temperature alarm limit, navigate to the Setup screen on the HPU HMI. The actual
temperature sensor reading is displayed near the top of the screen.

The High Temperature Fault cannot be changed. The High Temperature Alarm can be set by the user.
The best settings of the High Temperature Alarm depends on the system to which the HPU is
connected. Bymonitoring the temperature during normal operation, an optimal setting for this alarm
can be found.
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Introduction
TheHMI indicates the current status of the pressure, temperature, level, and optional flow sensors. If
sensor values exceed set values, the PLC shuts down the HPU. The PLC also controls the solenoids
that control low and high oil pressures. The HPU is designed to start in low pressuremode to reduce
the amperage needed for starting which will extend the life of the pump andmotor. When operating in
thismode, low pressure hydraulic fluid circulates back to the reservoir through themanifold, heat
exchanger, and return filter. The direct fluid path back to the reservoir limits pressure and flow available
to the external hydraulic circuit. When high pressure is selected, solenoid valves force pressurized
hydraulic fluid out to the hydraulic circuit.

Operating Modes
Manual Mode Operation
Themanual operationmode allows an operator to control HPU functions that could otherwise be
controlled automatically. This type operationmay be necessary during setup or troubleshooting.
Operation can be from the HMI at the HPU or from a remote device such as a controller or MPCM.

1. Make a general inspection of the HPU.

A. Ensure that cooling system is operational and all valves are open.

B. Ensure there are no alarms or faults (see “Recover From an Alarm or Fault” on page
74, if necessary).

2. If not already displayed, pressMain to display theMain screen.
3. Verify that theRemote Operation button is gray. If the button is green, press the button to

change it to gray (indicating local mode).

4. Verify that at least one pumpmodule is enabled.

5. PressRun to start the pumpmodule(s). The pumpmodule(s) start sequentially to prevent an
electrical overload. Each pumpmodule starts in low pressuremode.

6. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. If necessary, determine the cause and fix the problem before restarting the
HPU.

7. PressHigh Pressure to turn on high hydraulic pressure.

Note: If the HPU generates an interlock during operation (such as low fluid level or high
temperature), the HPU will stop. Once the cause has been corrected, press theReset
button before restarting.

8. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. Determine the cause and fix the problem before restarting the HPU.

9. Stop the HPU.

10. If running the HPU remotely:

A. PressRemote Operation on theMain screen. It should turn green indicating the
HPU is in remote control.v The HPU can now be run from the remote device.
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B. Enable the desiredmodules.

C. Run the HPU for about 30minutes or until the hydraulic fluid is up to operating
temperature [typically 43–49°C (110–120°F)] before using your test system.

D. Enable/disablemodules as needed.

11. If running the HPU locally:

A. Verify that theRemote Operation button is gray, indicating that the HPU is in local
control. Enable the desiredmodules.

B. PressRun. The pumpmodule(s) will start and run in Low Pressure.

C. PressHigh Pressure. The pumpmodule will immediately transition to High
Pressure.

D. To return to Low Pressure (Running) pressHigh Pressure.
E. To stop the HPU, pressStop.

Auto Mode Operation
The Automode allows the HPU to control which pumpmodules are used based on the Total Flow
Demand and the Auto Hours value associated with each pumpmodule. By changing the Total Flow
Demand via either the Flow Demand at the HPU or Flow Demands that come into the HPU (e.g. from
anRHMI), the number of pumpmodules running can be varied. The advantage of Automode is that as
Total Flow Demand changes up or down; the HPU will automatically start the pumpmodule with the
fewest hours or stop the pumpmodule with themost hours. This helps to insure that all pumpmodules
share the load.

A change in demand is required to start/stop the pumpmodules.

1. Make a general inspection of the HPU.

A. Ensure that cooling system is operational and all valves are open.

B. Ensure there are no alarms or faults (see “Recover From an Alarm or Fault” on page
74, if necessary).

2. If not already displayed, pressMain to display theMain screen.
3. Verify that theRemote Operation button is gray. If the button is green, press the button to

change it to gray (indicating local mode).

4. Verify that at least one pumpmodule is enabled.

5. PressRun to start the pumpmodule(s). The pumpmodule(s) start sequentially to prevent an
electrical overload. Each pumpmodule starts in low pressuremode.

6. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. Determine the cause and fix the problem before restarting the HPU.

7. PressHigh Pressure to turn on high hydraulic pressure.

Note: If the HPU generates an interlock during operation (such as low fluid level or high
temperature), the HPU will stop. Once the cause has been corrected, press the Reset
button before restarting.



Operation

70 Series 515 SilentFlo™ Hydraulic Power Unit - Product Information

8. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. Determine the cause and fix the problem before restarting the HPU.

9. Stop the HPU.

Note: Automode cannot be enabled/disabled while the HPU is running.

10. PressAuto on theMAIN screen. TheModule Enable buttonswill disappear being replaced by
the Flow Demand Button and Total Flow DemandDisplay.

l Flow Demand: This is the flow being requested of the HPU by the operator at the
HMI of the HPU and can be changed at any time the HPU is in Automode.

l Total Flow Demand: This is the sum of the Flow Demand value above, any external
flow demands from other devices (such as a RHMI) and any flow demands from the
Station Flow Manager screen.

11. If running the HPU remotely:

A. PressRemote Operation on theMain screen. It should turn green indicating the HPU
is in remote control. The HPU can now be run from the remote device.

B. Set the desired FLOWDEMAND or enable HPU or remote flow demand channels

C. Run the HPU for about 30minutes or until the hydraulic fluid is up to operating
temperature [typically 43–49°C (110–120°F)] before using your test system.

12. If running the HPU locally:

A. Verify the Remote Operation button is grey, indicating the HPU is in local control.

B. Set the desired FLOWDEMAND or enable HPU or remote flow demand channels

C. Run the HPU for about 30minutes or until the hydraulic fluid is up to operating
temperature [typically 43–49°C (110–120°F)] before using your test system.

13. Changing the Flow Demand

A. Press the value under Flow Demand to bring up the keypad.

a. MinimumFlow Demand is 1.

b. MaximumFlow Demand is determined by the number of present pump
modules and the Rated Flow Per Module (see HPU setup).

c. Values entered are integer values in the units selected on the SETUP
screen.

B. Type in a value and press Enter to set or Esc to exit without changing the value.

14. PressRun.
The required number of pumpmodules to support the Total Flow Demandwill be started in
Low Pressure. PumpModuleswill be started based on the Auto Hours of the pumpmodules,
lowest first.

15. PressHigh Pressure to go to high pressure.
16. Edit the Flow Demand as needed.
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Pumpmoduleswill be started and stopped based on the Total Flow Demand and the Auto
Hours of the pumpmodule.

ROD Mode Operation (Optional)
TheROD (RunOnDemand) mode can only be used if Automode is enabled. ROD modeworks only
with Automode. In ROD mode, when the Total Flow Demand exceeds the Flow Buffer value, the Total
Flow Demandwill override the Flow Buffer value for ROD operation. ROD will allow for the HPU to
automatically increase/decrease the running capacity of the HPU based on the current flow of the
HPU and the setup of ROD and Automodes.

1. Make a general inspection of the HPU.

A. Ensure that cooling system is operational and all valves are open.

B. Ensure there are no faults or alarms, see recovering from an interlock

2. If not already displayed, pressMain to display theMain screen.
3. Verify that theRemote Operation button is gray. If the button is green, press the button to

change it to gray (indicating local mode).

4. Verify that at least one pumpmodule is enabled.

5. PressRun to start the pumpmodule(s). The pumpmodule(s) start sequentially to prevent an
electrical overload. Each pumpmodule starts in low pressuremode.

6. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. Determine the cause and fix the problem before restarting the HPU.

7. PressHigh Pressure to turn on high hydraulic pressure.

Note: If the HPU generates an interlock during operation (such as low fluid level or high
temperature), the HPU will stop. Once the cause has been corrected, press the Reset
button before restarting.

8. Check the HPU for leaks and unusual sounds. Stop the HPU immediately if leaks or unusual
sounds are noted. Determine the cause and fix the problem before restarting the HPU.

9. Stop the HPU.

10. Press theAuto button. TheAuto button should turn green and reveal the ROD button.

11. Press theROD button to enable ROD. The button should turn green.

Note: It is not required tomanipulate the Flow Demand for ROD to work. However, the
Flow Demand via Automodemay be utilized simultaneously with ROD.

TheModule Enable buttonswill disappear being replaced by the Flow Demand Button and
Total Flow DemandDisplay.

l Flow Demand: This is the flow being requested of the HPU by the operator at the
HMI of the HPU and can be changed at any time the HPU is in Automode.

l Total Flow Demand: This is the sum of the Flow Demand value above, any external
flow demands from other devices (such as a RHMI) and any flow demands from the
Station Flow Manager screen.
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12. If running the HPU remotely:

A. PressRemote Operation on theMain screen. It should turn green indicating the
HPU is in remote control. The HPU can now be run from the remote device.

B. Set the desired Flow Demand or enable HPU or remote flow demand channels

C. Run the HPU for about 30minutes or until the hydraulic fluid is up to operating
temperature [typically 43–49°C (110–120°F)] before using your test system.

13. If running the HPU locally:

A. Verify the Remote Operation button is grey, indicating the HPU is in local control.

B. Set the desired FLOWDEMAND or enable HPU or remote flow demand channels

C. Run the HPU for about 30minutes or until the hydraulic fluid is up to operating
temperature [typically 43–49°C (110–120°F)] before using your test system.

14. Change Flow Demand as desired:

A. Press the value under Flow Demand to bring up the keypad.

a. MinimumFlow Demand is 1.

b. MaximumFlow Demand is determined by the number of present pump
modules and the Rated Flow Per Module (see HPU setup).

c. Values entered are integer values in the units selected on the SETUP
screen.

B. Type in a value and pressEnter to set or Esc to exit without changing the value.
15. PressRun.

The required number of pumpmodules to support the Total Flow Demandwill be started in
Low Pressure. PumpModuleswill be started based on the Auto Hours of the pumpmodules,
lowest first.

16. PressHigh Pressure to go to high pressure.
17. Edit the Flow Demand as needed.

Pumpmoduleswill be started and stopped based on the Total Flow Demand and the Auto
Hours of the pumpmodule.

Run On Demand Detailed Example
RunOnDemand (ROD) is a system that monitors the output flow of the Hydraulic Power Unit (HPU)
and turns on and off pumpmodules as needed to best meet the users demands. The parameters for
ROD that need to be set by the user include:

l On Delay: the period of time that must passwhere the criteria aremet or exceeded before the
next module(s) will be turned on.

l Off Delay: the period of time that must passwhere the criteria aremet or exceeded before the
next module(s) will be turned off.

l Module Flow: the flow capability of a single pumpmodule within the HPU (see table).

l Minimum Flow: theminimum flow capacity that should be available when the HPU is on.
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l Buffer Flow: theminimum flow that should be available beyond the actual current flow. (6
gpm is added to this value in order to compensate for the circulation pumpwithin the HPU).

The following example uses these settings:

l Module Flow is set at 30 gpm.

l Minimum Flow is set at 10 gpm.

l Buffer Flow is set at 10 gpm.

l Δton represents theOn Delay.
l Δtoff representsOff Delay.

The HPU starts out with onemodule running to create 30 gpm of available flow. This satisfies both the
MinimumFlow requirement (10 gpm) and the Buffer Flow requirement (10 gpm). The demand rises
and eventually hits 20 gpm.

At this point the OnDelay is started because the 20 gpm of actual flow and 10 gpm of Buffer Flow meet
or exceed the available 30 gpm. Because the flow stays above 20 gpm for the length of time Δton,
another pumpmodule is started and available flow goes to 60 gpm.

Then a spike occurs which exceeds the available flow but because the duration of the spike is less than
Δton, another pumpmodule is not started. Flow then continues to increase, but never exceeding the
next trigger point of 50 gpm for a duration of Δton.

Then flow drops off below 20 gpm. Because the flow does not stay below 20 gpm for the period of time
Δtoff, no pumpmodules are turned off.

Finally the flow tapers off and flow is below 20 gpm for the time Δtoff and the second pumpmodule is
turned off.

ROD Example
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Item Description

1 Demand<20

2 50>Demand>20

3 Demand<20

4 50>Demand>20

5 Demand<20

6 Red Line = Available Flow

7 Blue Line = Actual Flow

8 gpm

9 time

Recover From an Alarm or Fault
Introduction
When a Fault or Alarm occurs on the HPU, go to the Status screen to determine the type of Fault or
Alarm. It is possible for multiple Faults and Alarms to be active. An Alarmwill not stop a HPU but a
Fault will cause the HPU to shut down. All Faults and Alarmsmust be cleared before the HPU can be
started.

EXT Stop Fault
Thismeans that an external input (such as a smoke alarm, door interlock, or oil detection system)has
triggered the external stop input to the HPU. Find the cause of the activated input and correct.

Recovery
PressReset to clear the interlock and return to normal operation.

Watchdog Fault
A watchdog timer is used tomonitor the HPU PLC for operation. If the HPU PLC is not operating
properly the hardware watchdog timer will generate an HPU E-stop. A watchdog fault causes the
HPU to shutdown. Perform the following procedure to attempt to recover from this fault.

Recovery

1. Turn the power disconnect switch on themain enclosure to off.

2. Wait at least 60 seconds, then close the power disconnect switch.

3. From the Language screen, press theMain Display button.
4. On theMain Display screen, press theReset button.
5. If theWatchdog Fault condition does not clear, contact MTS Systems.
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E-Stop (Emergency Stop) Fault
Thismeans that the safety relay within the HPU has been tripped. The cause of a safety relay trip is
either themain panel E-stop button, an external e-stop button, or the HPU watchdog timer.

Recovery
PressReset to clear the interlock and return to normal operation.

Oil Level Alarm and Fault

Yellow (Alarm)
If the oil level is out of the alarm range, an alarm displays on the HMI, but the HPU is not shut down.
The HPU cannot be restarted when the oil level alarm is tripped. To clear the alarm, correct the
condition and pressReset on the Status screen. To set the alarm and fault ranges, press the value.

Red (Fault)
If the oil level is out of the fault range, the PLC shuts down the HPU and does not allow restarting until
the fault is corrected. To clear the interlock, correct the condition and pressReset on the Status
screen. To set the alarm and fault ranges, press the value.

Recovery

1. Verify that the hydraulic fluid level sensor is detecting the correct fluid level.

2. Determine the cause for the fluid level interlock and correct it.

3. Add or remove hydraulic fluid to the reservoir until the gauge indicates the proper level.

4. PressRESET to clear the interlock and return to normal operation.

Oil Temperature Alarm and Fault

Yellow (Alarm)
This indicates that the hydraulic fluid temperature has exceeded the high temperature alarm limit set
for the HPU. To set the alarm and fault ranges, press the value.

Red (Fault)
This indicates that the hydraulic fluid temperature has exceeded the high temperature fault limit set for
the HPU. To set the alarm and fault ranges, press the value.

Recovery
A hydraulic fluid oil temperature fault is indicated on theMain screen by a flashing red Faulted
indicator, a blue Bypass indicator, a redOil Temp indicator, and a blue Status indicator. The interlock is
generated when the temperature exceeds 55°C (130°F). The fault will automatically shut down the
HPU. The HPU cannot return to normal operation until the fluid has cooled. Perform the following to
correct an overtemperature fault:

1. Verify that the hydraulic fluid temperature sensor is detecting the correct hydraulic fluid
temperature.

2. Verify that the cooling system is functioning and that all necessary valves are open.
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3. Determine the cause for the hydraulic fluid temperature interlock and correct it.

4. PressReset to clear the interlock and return to normal operation.
5. Start cooling the hydraulic fluid by circulating hydraulic fluid through the heat exchanger using

theOvertemp Bypassmode.

A. If necessary, press theMain button to select theMain screen.

B. Ensure that PumpModule #1 is Enabled.

C. PressBypass. Pumpmodule #1 will start and run to circulate the hydraulic fluid
through the heat exchanger. The red flashing Faulted indicator changes to yellow
Overtemp Bypass and the Bypass button changed to Stop.

6. If the there is no change in the Oil Temp reading after several minutes, determine if the
hydraulic fluid is receiving adequate cooling.

l The cooling water inlet temperature affects the efficiency of cooling the hydraulic fluid.

l Check the cooling water inlet-to-outlet pressure differential. It should be between
0.24–0.31MPa (35–45 psi). If necessary, adjust the water pressure at its source.

7. After the displayed fluid temperature drops below 55°C (130°F), press theStop button.
8. Press theReset button to clear the interlock and turn the indicator off.

Return Filter Alarm
This indicates that the return filter is dirty and needs replacement. Note that cold oil and high flow rates
can cause false alarms. In these cases the alarmwill go awaywhen the HPU reaches operating
temperature.

Recovery
If the HPU is stopped while a dirty filter condition exists then the reset buttonmust be pushed to reset
the alarm. If a filter alarm occurs and clears during normal HPU operation then the alarmwill
automatically reset.

Pressure Filter Alarm
This indicates that the pressure filter is dirty and needs replacement. Note that cold oil and high flow
rates can cause false alarms. In these cases the alarmwill go awaywhen the HPU reaches operating
temperature.

Recovery
If the HPU is stopped while a dirty filter condition exists then the reset buttonmust be pushed to reset
the alarm. If the filter alarm occurs and clears during normal HPU operation then the alarmwill
automatically reset.

Sequence Fault
The Sequence fault produces a pumpmodule contactor fault and an HPU alarm.While it shuts down
the faultedmodule, it does not shut down the HPU if other modules are running.
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Recovery
To recover form a sequence fault, navigate to the Status screen and press the Reset button. If the fault
continues to occur, call MTS Service.

Reset the Motor Starter Protectors and Circuit Breakers
The branch circuit for eachmotor is protected by a combination circuit breaker/motor overload device
called amotor circuit protector (MCP). If a short circuit or motor overload occurs on the branch circuit,
theMCP will trip and automatically disconnect the pumpmotor from the branch circuit.

Reset theMCP as follows:

1. Turn themain circuit breaker switch counterclockwise to remove the feed power form the
motor circuits of the HPU.

Warning:
Power will still be present at the top of themain circuit breaker terminals.

Contact with or close proximity to incoming power terminals could result in injury or
death.

Stay clear of incoming power terminals.

2. Open the HPU enclosure door using the enclosure door handle.

3. Locate the trippedMCP and check the associated branch circuit for a short circuit. Correct if
necessary.

4. Reset theMCP by pushing the front toggle handle of theMCP down to the "off" position and
then lifting it to the "on" position.

5. If theMCP continues to trip call MTS Service.

Changing the Cooling Water Flow
Onwater-cooled units, water is used tomaintain hydraulic fluid temperature. (Air cooled units use the
hydraulic oil for cooling. See the Air-Cooling Product Informationmanual, regarding air-cooling units.)
The cooling control valve, senses the hydraulic fluid temperature and automatically controls fluid flow
to the heat exchanger.

The cooling control valve is adjusted at MTS SystemsCorporation tomaintain the hydraulic fluid
temperature within the range of 43–49°C (110–120°F). However, the design of your cooling system
and ambient conditionsmight require you to readjust the valve.

To set the operating temperature of the hydraulic fluid.

1. Start all pumpmodules and select High Pressure (see local control in “Manual Mode
Operation” on page 68 for instructions, if necessary).

2. Observe theOil Temp on theMain screen as the hydraulic fluid temperature rises. Note the
temperature where the hydraulic temperature stabilizes.
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3.  Adjust the cooling control valve. One full turn (360°) of the adjusting screw produces a change
in hydraulic fluid temperature of a few degrees.

l Adjust the screw clockwise to decrease the operating temperature.

l Adjust counterclockwise to increase the operating temperature.

4. Note the effect after 15minutes.

5. Repeat Steps 5 and 6 until the hydraulic fluid temperature stabilizes between 43°C–49°C
(110°F–120°F).

Adjust Hydraulic Pressure
The output pressure can be adjusted from a low pressure value of 2MPa (300 psi) to themaximum
setting of the working pressure listed onthe HPU information label. If you have a special testing
requirement, you can reduce the HPU output pressure.

Control Locations (515.90 shown)

Item Description

1 HMI

2 PumpModules

3 Output Pressure Controls
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Perform the following procedure to adjust the output pressure. Perform this procedure on one pump
module at a time.

Caution:
The pumpmodule andmotor are designed to operate below a specified pressure.

Setting the hydraulic pressure above the HPU information label working pressure can damage
the HPU.

Do not adjust the output pressure higher than that specified on the HPU information label.

1. If not already selected, press theMain button on the user interface panel to select theMain
screen. Ensure that you are in local control mode and not in automode. Run the HPU up to
the normal operating temperature before proceeding. Stop the HPU.

2. Select Module #_ Enabled for the first pumpmodule to be adjusted.

Ensure that no other pumpmodules are enabled.

3. PressRun to start the HPU in low pressure.

4. Press theHigh Pressure button to select high pressuremode.
5. Loosen the nut securing the output pressure control of the enabled pumpmodule.

6. While an assistant monitors the Hydraulic Fluid Pressure on theMain screen, adjust the
output pressure as follows until the desired pressure is displayed. The recommended
pressure setting can be found on the HPU information label under working pressure.

l Turn the output pressure control clockwise to increase the pressure.

l Turn the output pressure control counterclockwise to decrease the pressure.

7. Hold the output pressure control to prevent it frommoving and tighten the nut to secure it.

8. Check theOil Pressure on theMain screen to ensure that the desired hydraulic pressure is
beingmaintained.

9. Select Module #_ Enabled for the next pumpmodule to be adjusted to enable it.

Select EnableModule #_ for the previously adjusted pumpmodule to disable it.

10. Repeat Steps 5 through 9 until all pumpmodules have been adjusted to the desired pressure.

11. After the output pressure has been adjusted on all the pumpmodules, the pumpmodules are
now ready for operation.

Low/High Pressure Functionality
This section clarifies the low and high pressure functionality of the HPU. There are certain cases
where it is advantageous to use the HPU in low pressure versus high pressure.

Series 515 HPUs are started in low pressure to reduce the amount of current inrush at motor start-up.
A solenoid valve that opens a direct flow path to the return line commands the pressure setting. Since
this direct path offers little resistance to the full flow, minimal system pressure is developed (low
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pressure). Low pressure operation of a Series 515 HPU provides several useful functionswhen high
pressure is not required by the external system.
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Routine Maintenance Schedule
Note:
In the table below, an 'X' indicates service that should be performed by equipment operators.
Most of these procedures involve visual checks that should not interfere with test systems
operation. These checks are also completed by trained field service engineers on each routine
maintenance visit.

'MTS' indicates service performed by trained field service engineers as part of anMTS Routine
Maintenance plan. Some of these procedures require special service tools and/or specific
training to complete.

Running Time-Hours
Daily
Every
8

Weekly
Every
40

Monthly
Every
160

Every
500

Every
1000

Annually
Every
2,000

Every
5,000

Every
10,000

Check dirty filter indicators X
Check for leaks X
Check oil level X
Check pressure X
CheckHPU hydraulic fluid
color and odor X

Check interlock devices X
Check electrical cables and
connectors X

Check optional accumulator
precharge pressure X

Check optional accumulator
for oil MTS

Inspect heat exchanger for
leaks MTS

CheckHPU operating
temperature MTS

Inspect hydraulic hoses for
leaks MTS

Verify dirty filter indicators
status MTS

Verify HPU hydraulic fluid
level MTS

Verify alarm and fault devices MTS
RecommendMTS Hydraulix
oil sample MTS

Replace all filters MTS

Maintenance Schedule noted



Maintenance

Series 515 SilentFlo™ Hydraulic Power Unit - Product Information 83

Running Time-Hours
Daily
Every
8

Weekly
Every
40

Monthly
Every
160

Every
500

Every
1000

Annually
Every
2,000

Every
5,000

Every
10,000

Verify operation and settings
of psi control and relief valves MTS

Check pump/motor coupling
for wear and debris MTS

Check pump voltage and
current MTS

Check case drain flow MTS
Recommend replacement or
rebuild of heat exchanger MTS

Recommend replacement of
hoses MTS

Inspect motor bearings1 MTS
Determine if replacement or
rebuild of pump required* MTS

Determine if replacement or
rewind of motor is required* MTS

Recommend hydraulic fluid
change MTS

Maintenance Schedule noted (continued)

Maintenance Procedures
Spare parts
Parts that are specified in themaintenance procedures of this section can be obtained fromMTS
SystemsCorporation. See “Contact information” on the back of the title page to order spare parts.

Lockout/tagout
For your safety, follow all appropriate lockout/tagout procedureswhile performing HPU maintenance.

Operating the HPU
When running the HPU, become familiar with the sounds and smells of the HPU. Changes in the
sounds and smells of the HPU might indicate that maintenance or service is needed.

1Generally an inspection would be done every 10,000 hours. Replacement/repair is typically done at
30,000 hours.
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Checking the Hydraulic Fluid Level Sensor
1. Disconnect the electrical connector from the hydraulic fluid level sensor.

2. Remove the hydraulic fluid level sensor from the reservoir.

3. Reconnect the electrical connector to the hydraulic fluid level sensor.

4. Move the float from one end of the sensor to the other insuring that the fluid level readout on
the Setup screen smoothly follows themovement of the float.

A. Dead spots or intermittent operation indicate the hydraulic fluid level sensor may need
service or replacement.

5. If the sensor works correctly reinstall in reverse order.

Checking the Emergency Stop
1. Start the HPU.

2. Actuate the e-stop (emergency stop) button.

3. The HPU should immediately stop and being to relive pressure.

A. If the HPU does not immediately stop and begin to relieve pressure, discontinue use
immediately and determine the cause.

4. If the e-stop works correctly, see Recovering from an e-stop.

Checking the Electrical Cables and Connectors
1. Follow the cables out from the back of the HPU electrical enclosure to their termination point

2. If any of the following issues or other damage are found, fix the issue immediately

A. Check the cables for cuts, nicks, abrasion or other damage.

B. Check the connectors for loose or otherwise damaged components.

Checking the Hydraulic Hoses
1. Follow each hose from one end to the other.

2. Check the hoses for cuts, nicks, abrasions, leaks or other damage.

Warning:
Do not use your fingers or hands to check for leaks in hydraulic or pneumatic hoses.

Substantial pressures can build up, especially if the hole is small. These high pressures
can cause the oil or gas to penetrate your skin, causing painful and dangerously
infected wounds.

Turn off the hydraulic supply and allow the hydraulic pressure to dissipate before
checking for leaks in any hose or pressurized component.
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A. If damage is found that affectsmore than the outermost protective cover of the hose,
it should be replaced.

B. If the hose ismore than 5 years old, the hose should be replaced.

Checking the Hydraulic Fluid Level
1. Document the hydraulic fluid level during operation and when shut down.

It is not required that the HPU hydraulic fluid level be at themaximum level. This should be
determined based on the use of the HPU and the type(s) of system(s) to which the HPU is
connected.

2. Lower levels indicate theremay be a hydraulic fluid leak.

3. High levels indicate that other fluidsmay be getting into the hydraulic fluid.

Checking the Hydraulic Fluid
1. Check the hydraulic fluid color. Clean hydraulic fluid is amber in color.

2. Keep a sample of brand-new hydraulic fluid in a clean glass container for comparison. A
change in color canmean that the fluid is contaminated or that it has broken down chemically.
If the hydraulic fluid appears different than the clean sample, see the “Appearance of
Hydraulic Fluid Sample” table.

3. Open the filler cap and check the smell the hydraulic fluid. Burnt-smelling hydraulic fluid can
indicate a chemical breakdown.

If you detect a distinct change in the smell of hydraulic fluid, have it chemically analyzed by the
manufacturer.

4. Keep records of themaximum reservoir temperature.

High operating temperatures can cause the fluid to break down. If your records indicate a
pattern of overheating, consult your MTS Field Service Engineer to determine if changes or
adjustments to your hydraulic systemare required.

Checking the Pump Module Output Pressure
1. After switching the pumpmodule to High Pressure, check the pumpmodule for the correct

output pressure.

2. If adjustment is necessary, see Adjusting Hydraulic pressure.

3. If the pressure is correct, move on to the next pumpmodule.

Checking the Operating Temperature
1. Monitor hydraulic fluid temperature during operation.

2. See Changing the Cooling Flow
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Sampling the Hydraulic Oil
1. Taking an oil sample requires kit 555896-01, follow the instructionswithin the kit.

2. The oil sample port is located on the HPU near the pressure outlet in port P 02.

Note: Onmodels with high pressure filter option. The sample port may bemoved to
port P-WF-02 or P-WF-03 in order to check oil quality after the high pressure filter.
Reinstall the fitting originally installed in P-WF-02 or P-WF-03 in port P 02.

Check the Accumulator Precharge Pressure

Checking the Precharge Pressure

1. Monitor the pressure gauge.

2. If the pressure reading is outside the proper range, increase or decrease the pressure as
appropriate.

l The nitrogen precharge should be approximaterly 33% of the output pressure.

l For an output pressure of 21MPa or 3000 psi, the correct precharge pressure is 7
MPa (1000 psi).

Charging Kit
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Item Description

1 Low pressure Gage
0-3.00 psi (0-2.1MPa)

2 High Pressure Gage
0-3000 psi (0-21MPa)

3 Gage Protector (factory set to limit pressure to
the gage to approximately 200 psi (1.4MPa)

4 Chuck Valve

5 Locknut

6 Close

7 Valve Stem

8 Open

9 Poppet Type Accumulator Valve

10 To open and close use locknut

11 Or

12 Valve Core

13 Core Type Accumulator Valve

14 To open and close use Chuck Valve

15 THESE ITEMS SUPPLIED BY USER

16 Regulator Shut-Off Valve

17 Regulator Output Pressure Valve

18 Nitrogen Bottle Valve

19 Nitrogen Bottle

20 Nitrogen Bottle Pressure Gage

21 Regulator Output Pressure Gage

22 Nitrogen Supply Hose

23 Input Check Valve

24 Bleed Valve

25 Extension Hose
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Decreasing the Accumulator Precharge Pressure

1. Slowly open the bleed valve on the charging kit until gas begins to escape.When the pressure
reading on the appropriate pressure gage drops to the level required, close the bleed valve.

2. Close the locknut. Open the bleed valve on the accumulator charging kit and remove the
chuck valve from the accumulator.

3. Install the valve stem cap and protective cover.

Increasing the Accumulator Precharge Pressure

1. Close the locknut on the accumulator.

2. Open the bleed valve two turns.

3.
Warning:
Precharging with a gas other than dry nitrogen will cause the existing nitrogen within the
accumulator to bemixed with the new gas.

Mixing gases can produce unpredictable results.

Use only dry nitrogen gas to precharge the accumulator.

4. Connect the nitrogen supply hose from the supply bottle pressure regulator output to the input
check valve on the charging kit.

5. Open the nitrogen bottle valve. Check the nitrogen bottle pressure gage on the regulator. (The
bottle must contain sufficient pressure to provide an adequate gas volume.)

6. Monitor the regulator output pressure gage and adjust the regulator output pressure valve to
the required level.

7.
Caution:
Do not transfer gas from a supply bottle to an accumulator at a high rate.

Pressure differentials higher than 2.1MPa (300 psi) across the input check valve in an
accumulator can damage valve seals.

When charging an accumulator, transfer gas from the supply bottle at a low rate.
Gradually open the regulator valve on the bottle just enough to transfer gas from the
bottle to the accumulator.

8. Slowly open the regulator shut-off valve until gas is heard escaping from the accumulator
charging kit bleed valve. Allow gas to slowly escape for approximately ten seconds, and then
close the bleed valve. Immediately close the regulator shut-off valve before the pressure
reading on either the high or low charging kit pressure gage exceeds the pressure level of the
accumulator.

9. Open the locknut. Slowly open the regulator shut-off valve until the pressure indicator on
either the high or low charging kit pressure gage begins to rise. When the pressure is at the
required pressure level, close the regulator shut-off valve.
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10. Close the locknut.

11. Open the bleed valve on the charging kit and remove the chuck valve from the accumulator.

12. Install the valve stem cap and protective cover. Close the valve on the nitrogen bottle.

Checking the HPU for Leaks
Walk around the HPU opening covers and removing access panels as needed. Check all fluid
components (hoses, manifolds, valves, etc) for leakage.

Replacing the Return-Line Filter
The standard filter is a return-line filter. There is also an optional high pressure filter that can exist on
any particular unit.

Required equipment
l Filter element (MTS part number 100-029-989)

l O-ring (MTS part number 010-010-927)

l Filter Components

Item Description

1 Filter Housing

2 Capscrews (4) 53 N-M(39 ft-lb)

3 Filter Cap

4 O-Ring

5 Spring

6 Bypass Valve Assembly

7 Filter Element
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Procedure

1. Turn off the HPU. Ensure that the hydraulic pressure is at zero before proceeding.

Caution:
The system pressure does not immediately drop to zero when the HPU is turned off.

Residual pressure can produce a high pressure spray that can hurt you.

Do not start this procedure until all pressure gages read zero.

2. Unlock and open the small cover next to the electrical enclosure to access the filter assembly.

3. Remove the four cap screws that secure the filter cap to the filter housing.

4. Remove the spring, bypass valve assembly, and filter element. Discard the dirty element
according to local environmental codes.

5. Clean the bypass valve and spring, as needed.

6. Check the filter housing for signs of serious contamination such as large pieces of grit, rubber
particles, andmetal shards.

7. Find and correct the cause of this contamination before operating your system again.

8. Install the new filter element, bypass valve, and spring.

9. Reinstall the filter cap. Make sure that its O-ring has remained in place. Torque the four cap
screws to 53 N-M (39 ft-lb).

10. Apply low pressure and check for leaks.

Replacing the Optional High-Pressure Filter

Required equipment
Youwill need filter elements (MTS part number 010-053-305); quantity 2 for the 515.60/.90, quantity 4
for 515.120/.180) and seal kit (MTS part number 011-425-803). Also available is the O-ring used at the
base inlet and outlet (MTS part number 010-010-907).

Procedure
To change the filter element:
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High Pressure Filter

Item Description

1 Filter Cap

2 O-ring and Backup Ring

3 Filter Housing

4 Electric Dirt Alarm

5 Spring

6 Spring Plate

7 Filter Element

8 Plastic Union

1. Turn off the HPU. Ensure that the hydraulic pressure is at zero before proceeding.Wait until
all pressure gages read zero before starting the next step.

2. Remove the dirty filter element.

A. Use a 7/8 inch socket or wrench to unscrew the filter cap.

B. Remove the spring, spring plate, and two dirty filter elements.

C. Save the plastic union that commons the two filter elements. Discard the dirty
elements, following applicable environmental guidelines.
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Warning:
Whenworking with hydraulic components, hydraulic fluid can spill and collect on floors
or work platforms.

Floors or work platformswith spilled hydraulic fluid are very slippery. Injury or death can
result from personnel falling on slippery surfaces.

Do not allow personnel to stand on or walk through hydraulic fluid. Place warning signs
around the spill area to alert personnel of the hazard. Clean and dry the spill promptly.

3. Clean and inspect the filter housing.

A. Clean and inspect the filter capO-ring and backup ring. Replace them if necessary.

B. Lubricate the O-ring with clean hydraulic fluid.

C. Look inside the housing for signs of serious contamination such as pieces of grit,
rubber particles, andmetal shards. Correct the cause of this contamination before
operating your system again.

4. Install the new elements.

A. Insert two clean elements, with the plastic union between them, into the filter housing.

B. Insert the spring plate and spring.

C. Screw down the filter cap. Take care not to damage its O-ring and backup ring.
Torque the filter cap to the value stated on its label.

5. Operate the pumpmodule at low pressure for 5minutes to remove air from the filter housing.
Check for leaks before going to high pressure operation.

Replacing the Hydraulic Hoses
MTS recommends that all hoses be replaced every 5 years or 10,000 hours of operation.
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Hydraulic Power Unit Maintenance
and Service Logs

Service Every 8 Hours/Daily 94

Service Every 40 Hours/Weekly 95

Service Every 160 Hours/Biweekly 95

Service Every 500 Hours 96

Service Every 1000 Hours 98

Service Every 2000 Hours 99

Service Every 5000 Hours 99

Service Every 10,000 Hours 100
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Service Every 8 Hours/Daily

Check Console
Verification

Check Dirty Filter
Indicators

Check for
Leaks

Check oil
Level

Check
Pressure

Date Performed by Performed by Performed
by

Performed
by

Performed
by Notes

8 Hours/Daily Service Interval Recommendation
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Service Every 40 Hours/Weekly

Check Fluid Color
and Odor

Check Interlock
Devices

Date Performed by Performed by Notes

40 Hours/Weekly Service Interval Recommendation

Service Every 160 Hours/Biweekly

Check Cables and
Connectors

Check Console Air
Filter

Date Performed by Performed by Notes

160 Hours/Monthly Service Interval Recommendation
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Check Cables and
Connectors

Check Console Air
Filter

Date Performed by Performed by Notes

160 Hours/Monthly Service Interval Recommendation (continued)

Service Every 500 Hours

Check All
Accumulators
for Proper
Precharge
Pressure and
Oil

Check
Condition of
All Electrical
Cables and
Cable
Connections

Check HPU
Hydraulic
Fluid Color,
and Odor

Check HPU
Operating
Pressure
and
Temperature

Date Performed by Performed
by

Performed
by

Performed
by Notes

500 Hours Service Interval Recommendations
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Clean Control Cabinet
Air Filter, Replace if
Required

Inspect Heat
Exchanger for Leaks
or “flow (when off)”

Date Performed by Performed by Notes

[500 Hours Service Interval Recommendations]

Inspect
Pump
Hoses for
Leaks

Lubricate-
Grease motor
Bearings (non-
515)

Verify Dirty
Filter
Indicators
Status

Verify HPU
Hydraulic
Fluid Level

Verify
Warning and
Interlock
Devices

Date Performed
by Performed by Performed

by
Performed
by Performed by Notes

500 Hours Service Interval Recommendations
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Inspect
Pump
Hoses for
Leaks

Lubricate-
Grease motor
Bearings (non-
515)

Verify Dirty
Filter
Indicators
Status

Verify HPU
Hydraulic
Fluid Level

Verify
Warning and
Interlock
Devices

Date Performed
by Performed by Performed

by
Performed
by Performed by Notes

500 Hours Service Interval Recommendations (continued)

Service Every 1000 Hours

All 500 hr
Maintenance
Procedures

Replace All
Filters

Verify Operation and Settings of psi
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Pump Inlet
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10,000 Hours Service Interval Recommendation
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DRILL DEPTHS ARE TO FULL DIA

REMOVE BURRS AND SHARP EDGES

DO NOT SCALE PRINT

SCALE

MACHINED
SURFACES
180    

UNLESS OTHERWISE SPECIFIED

.XXX HOLE SIZE TOLERANCE

0.000
TO .750

+.010/-.002

OVER .750
TO 1.500

+.015/-.003

2ANGLE 

G
E
N
E
R
A
L

T
O
L
E
R
A
N
C
E
S

X
Y

.X

.XX

.XXX

THIRD
ANGLE
PROJ

C

MTS SYSTEMS CORPORATION

1/4

EDEN PRAIRIE, MINNESOTA U.S.A.

.1

.03

.010

DRAWN CHECK ENGR

DATE

MFG

DATEDATEDATE

SIZE

TITLE

NEXT LEVEL

PRODUCT CODE

NUMBER

SHEET OF

REV

D

REVISIONS

DATEENGRDRAWN L
E
T
T
E
R

E
C
N
 N
O

m

 169.8

4313

 

REF SHT 2

"A"

FLOW METER MANIFOLD BLOCK
REF. OPTIONAL

FACE OF PRIMARY MANIFOLD

FACE OF HOSE CONNECTION SURFACE

REF. DIGN

OPTIONS SHOWN MAY NOT REFLECT HPU ORDERED
SCALE: NONE

SECTION B-B

CHECK VALVES
REF. OPTIONAL

SOME CHECK VALVES)
(INCLUDED WITH

A

"B""B"

"C" "C"

DCP - PJR -

01/15/14 - 07/08/15 -

4 4

-----

515

NONE

-

-

700-007-773

CONFIGURATION 
DRAWING-515,6BAY,RH

B

-----

-----

-----

RETURN INLET

"A"

(VERTICAL)

"B" 

(AXIAL)

"C"

(AXIAL)

NONE 830.6 mm / 32.7 in -91.4 mm / -3.6 in  -106.7 mm / -4.2 in

FLOW METER (ROD) 830.6 mm / 32.7 in 196.3 mm / 7.7 in  -106.7 mm / -4.2 in

CHECK VALVES 830.6 mm / 32.7 in 114.3 mm / 4.5 in  -2.5 mm / -.1 in

HIGH PRESSURE FILTER (HPF)
REQUIRES CHECK VALVES

1016.0 mm / 40.0 in 114.3 mm / 4.5 in  -2.5 mm / -.1 in

HIGH PRESSURE FILTER (HPF) W/ FLOW 1016.0 mm / 40.0 in 402.1 mm / 15.8 in  -2.5 mm / -.1 in

CHECK VALVES 830.6 mm / 32.7 in 12.7 mm / 0.5 in  -2.5 mm / -.1 in

HIGH PRESSURE FILTER (HPF)
REQUIRES CHECK VALVES

1016.0 mm / 40.0 in 12.7 mm / 0.5 in  -2.5 mm / -.1 in

HIGH PRESSURE FILTER (HPF) W/ FLOW 

METER (ROD)
REQUIRES CHECK VALVES

1016.0 mm / 40.0 in 300.5 mm / 11.8 in  -2.5 mm / -.1 in

PRESSURE OUTLET

OPTION(S)

NOTES:

1.  (-) DIMENSIONS RIGHT OF DATUM A

     (+) DIMENSIONS LEFT OF DATUM A

WITHOUT 

DIGN 

MANIFOLD

WITH DIGN 

MANIFOLD
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