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Waters Installation Qualification Report

THE SCIENCE OF WHAT'S POSSIBLE.”

Report No: TE82950-1QR Iteration No: 00

SAP No: TE0082950QX

1.0 Purpose

The Flow Splitter Tester (TE82950) is located in the NPI laboratory in Milford, MA. The station is used to test flow splitter
assemblies of the following part numbers: 279001309, 279001310, 279001311, 279001312, 279001313, and 279001314.
In the final test, the UUT is connected to the test station and the back pressure at maximum flow, decay, and delay time at
maximum flow are tested.

The tester is equipped with an LED power switch, a configuration switch, two injection sites, and the various tubing
connections required. The test station is equipped with two Waters 2487 UV / Visible Detectors, a Waters BGM Pump, a
BBC SE120 Analog Chart Recorder, and a control module. The station is also connected to shop air and the nitrogen
supply and is equipped with the necessary solvents, waste tanks, and tubing connections. This tester uses commercial
computer software to control and monitor the test as well as automatically generate and print out a test record. This tester
does not have any associated custom software or instrument firmware.

This Installation Qualification is being performed as required by the Quality Plan #2017-002.

2.0 Scope of Report

This Installation Quaiification Report details the qualification activities undertaken for the Flow Splitter Tester (TE82950)
based on the requirements of the Installation Qualification Procedure 730004135, Ver. 00.

This Installation Qualification Report defines the documents used to qualify the Flow Splitter Tester (TE82950).

3.0 Summary of Results - Statement of Fitness for Intended Use

The Flow Splitter Tester was tested in accordance with the Installation Qualification Procedure 730004135, Ver. 00. All Test
Scripts were performed and all objective evidence requirements have been met.

Waters now has the necessary documentation in place to ensure that the Flow Splitter Tester complies with Waters’
requirements, the latest relevant quality system regulations, and cGMP practices.

Following the approval of this Qualification Report, the Flow Splitter Tester (TE82950) can be considered fully qualified and
fit for intended use.

4.0 Glossary

The following definitions are used in this document:

Term Explanation
§ Section
BBC Chart Recorder Manufacturer
BGM Binary Gradient Module
CAL/PM Calibration/Preventive Maintenance
cGMP Current Good Manufacturing Practice
Hz Hertz
ID Identification
1Q Installation Qualification
IQR Installation Qualification Report
LED Light Emitting Diode
mL/min Milliliters per Minute
N/A Not Applicable
NPI New Product Introduction
P/N Part Number
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Term Explanation

S/IN Serial Number

SAP Enterprise Resource Planning Software

TSP Test Specification and Procedure

uuT Unit Under Test

uv Ultraviolet

VAC Volts Alternating Current

5.0 Training

The operator of the Flow Splitter Tester (TE82950) was trained according to the Flow Splitters TSP 735003156, Ver. 01.
The executor of this qualification was trained according to the Installation Qualification Procedure 730004135, Ver. 00. Both
training records are provided as Attachments 7.1 and 7.2, respectively.

6.0 Qualification Results

6.1 Test Script 1Q-01: Associated Documentation Verification was performed according to Installation Qualification
Procedure 730004135, Ver. 00. The completed Test Script Data Sheet is provided as Attachment 7.3.

6.1.1 The Flow Splitters TSP 735003156, Ver. 01 was confirmed to be in SAP with a status of Release General,
as evidenced below:

Document List After Selection 2 Hits ) ,(Ieﬂglgfi I
B 2SDh & F BB T [MChose [MSave TWE H & Thumbnails images)
B} RevievType  Document Vs Pat Description Status text Current Ver
A TSP 735003156 00 000 TEST SPEC AND PROCEDURE, FLOW SPLITTERS RELEASE GENERAL &
1 IB TSP 735003156 01 000 TEST SPEC AND PROCEDURE, FLOW SPLITTERS RELEASE GENERAL  :A: DK

6.1.2 The TE82950 Preventative Maintenance Procedure 735003478, Ver. 00 was confirmed to be in SAP with
a status of Release General, as evidenced below:

Document List After Selection 1 Hits Waters

R 22D & FE B P [ (mcheose [mSave TE E @ Thumbnails (Images)
B RevlevType  Document Vs Part Description Status text Cument Ver
]a caL 735003478 00 000 PM Procedure, TEB2950 RELFASE GENERAL M
6.2 Test Script 1Q-02; Site Verification was performed according to Installation Qualification Procedure 730004135,

Ver. 00. The completed Test Script Data Sheet is provided as Attachment 7.4.

6.2.1 The ambient temperature and humidity were measured using an Extech 445703 Hygro-thermometer (ID
#94408) and were determined to be within specification as defined by §7 of the Functional Specification
for New AutoPurification Flow Splitters, which can found in the Project Documentation Archives on a
secured company server. This document is in the process of being uploaded to SAP and a complete copy
has been provided as Attachment 7.5. The calibration record of the hygro-thermometer is provided as
Attachment 7.6.

6.2.2 The electrical supply was measured using a Fluke 189 Multimeter (ID #98209), and was determined to be
within specification as defined by the System Fluidics Organizer Operator Guide 71500135002, Ver. 00.
The calibration record is provided as Attachment 7.7.

6.2.3 The Test Station was confirmed to have more than the seven (7) dedicated electrical outlets required.
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6.2.4 The space and test bench of the Flow Splitter Tester (TE82950) were confirmed to have adequate space
for testing and service. The bench was confirmed to be large and strong enough to support all test
equipment. A picture of the Test Station work area is provided as Attachment 7.8.

6.3 Test Script 1Q-03: Instrumentation Calibration Verification was performed according to Installation Qualification

Procedure 730004135, Ver. 00. The completed script is provided as Attachment 7.9.

6.3.1 The Flow Splitter Tester (TE82950) was confirmed to be in the Calibration Manager Database with a
twelve (12) month maintenance cycle. A screen capture from the database is provided as Attachment
7.10.

6.3.2 The Test Station was confirmed to have had preventative maintenance within this time frame. The most
recent Preventative Maintenance Record is provided as Attachment 7.11.

6.3.3 The Waters 2487 UV / Visible Detector (ID: 82291) was confirmed to be in the Calibration Manager
Database with a twelve (12) month maintenance cycle. A screen capture from the database is provided
as Attachment 7.12.

6.3.4 The detector was confirmed to have had preventative maintenance within this time frame. The most
recent Preventative Maintenance Record is provided as Attachment 7.13.

6.3.5 The Waters 2487 UV / Visible Detector (ID: 83011) was confirmed to be in the Calibration Manager
Database with a twelve (12) month maintenance cycle. A screen capture from the database is provided
as Attachment 7.14.

6.3.6 The detector was confirmed to have had preventative maintenance within this time frame. The most
recent Preventative Maintenance Record is provided as Attachment 7.15.

6.3.7 The Waters BGM Pump (ID: 83014) was confirmed to be in the Calibration Manager Database with a
twelve (12) month maintenance cycle. A screen capture from the database is provided as Attachment
7.16.

6.3.8 The pump was confirmed to have had preventative maintenance within this time frame. The most recent
Preventative Maintenance Record is provided as Attachment 7.17.

6.3.9 The BBC SE120 Analog Chart Recorder (ID: TR280) has a calibration cycle of twelve (12) months and
was confirmed to have been calibrated within this time frame. The most recent calibration record is
provided as Attachment 7.18.

6.4 Test Script IQ-04: Software and Instrument Firmware Version was not performed as part of this qualification.

6.4.1 There is no custom test software used with this tester.

6.4.2 This tester does not download instrument firmware.

6.5 Test Script 1Q-05: General Safety and Alarms was performed according to Installation Qualification Procedure

730004135, Ver. 00. The completed Test Script Data Sheet is provided as Attachment 7.19.

6.5.1 It was confirmed that there were no mechanical safety pinch points or sharp edges.

6.5.2 An electrical safety test was performed using a Quadtech Guardian 6000 Electro Safety Analyzer (ID
#90261). The Flow Splitter Tester, both Waters 2487 UV / Visible Detectors, and the Waters BGM Pump
were confirmed to pass an Electrical Safety Hi-Pot/Ground Continuity test. The calibration record is
provided as Attachment 7.20. The BBC SE120 Analog Chart Recorder is commercial equipment and is
therefore exempt from electrical safety testing according to the General Electric Safety Test Procedure
WAT04658, Ver. 06.

6.5.3 It was confirmed that the glass bottle and the waste tanks in use at the test station were secured.
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6.6 Test Script 1Q-06: Functional Verification was performed according to Installation Qualification Procedure
730004135, Ver. 00. The completed Test Script Data Sheets are provided as Attachments 7.21 and 7.23.

6.6.1 The 15:1, 0.2 — 5 mL/min Fixed Splitter Assembly (P/N: 279001309) and the 5000:1, 30 — 100 mL/min
Fixed Splitter Assembly (P/N: 279001313) were chosen as the UUTs for this Installation Qualification in
order to test the system at both low and high flow rates, respectively.

6.6.2 One (1) UUT (P/N: 279001309, S/N: 0507014) was tested using the Flow Splitter Tester (TE82950) with
all tests passing. The passing test record is provided as Attachment 7.22

6.6.3 One (1) UUT (P/N: 279001313, S/N: 0413369) was tested using the Flow Splitter Tester (TE82950) with
all tests passing. The passing test record is provided as Attachment 7.24.

6.7 This table provides a summary of each test script as performed according to 730004135, Ver. 00 along with the
attachment location of all objective evidence. The table also indicates any deviation taken from the scripts during
qualification.

Script or Section Pass/Fail Objective Evidence Deviations
1Q-01 Pass Attachment 7.3 None
1Q-02 Pass Attachments 7.4 through 7.8 None
1Q-03 Pass Attachments 7.9 through 7.18 None
1Q-05 Pass Attachments 7.19 and 7.20 None
1Q-06 Pass Attachments 7.21 through 7.24 None

7.0 Attachments

71 Completed Operator Training Record 735003156, Ver. 01

7.2 Completed Executor Training Record 730004135, Ver. 00

7.3 Completed Test Script IQ-01: Associated Document Verification

7.4 Completed Test Script 1Q-02: Site Verification

7.5 Objective Evidence 1Q-02: Functional Specification for New AutoPurification Flow Splitters

7.6 Objective Evidence 1Q-02: Extech 445703 Hygro-thermometer (ID #94408) Calibration Record

7.7 Objective Evidence 1Q-02; Fluke 189 Multimeter (ID #98209) Calibration Record

7.8 Objective Evidence 1Q-02: Picture of Test Station Work Area

7.9 Completed Test Script 1Q-03: Instrument Calibration Verification

7.10 Objective Evidence 1Q-03: Screen Capture of Flow Splitter Tester (TE82950) in Calibration Master Database

7.1 Objective Evidence 1Q-03: Flow Splitter Tester (TE82950) Calibration Record

712 Objective Evidence 1Q-03: Screen Capture of Waters 2487 UV / Visible Detector (ID: 82291) in Calibration Master
Database

7.13 Objective Evidence |Q-03: Waters 2487 UV / Visible Detector (ID: 82291) Calibration Record

7.14 Objective Evidence 1Q-03: Screen Capture of Waters 2487 UV / Visible Detector (ID: 83011) in Calibration Master
Database

7.15 Objective Evidence 1Q-03; Waters 2487 UV / Visible Detector (ID: 83011) Calibration Record

7.16 Objective Evidence |Q-03: Screen Capture of Waters BGM Pump (ID: 83014) in Calibration Master Database

717 Objective Evidence |Q-03: Waters BGM Pump (ID: 83014) Calibration Record
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7.18 Objective Evidence IQ-03: BBC SE120 Analog Chart Recorder (ID: TR280) Calibration Record

7.19 Completed Test Script IQ-05: General Safety and Alarms

7.20 Objective Evidence I1Q-05: Quadtech Guardian 6000 Electro Safety Analyzer (ID #90261) Calibration Record
7.21 Completed Test Script 1Q-06: Functional Verification of UUT Part #279001309 (S/N: 0507014)

7.22 Objective Evidence 1Q-06: Passing Test Record for UUT Part # 279001309 (S/N: 0507014)

7.23 Completed Test Script IQ-06: Functional Verification of UUT Part #279001313 (S/N: 0413369)

7.24 Objective Evidence |Q-06: Passing Test Record for UUT Part # 279001313 (S/N: 0413369)

8.0 Deviation from Test Equipment Qualification
There were no deviations generated during the execution of the Installation Qualification Procedure 730004135, Ver. 00.

9.0 References
The current approved versions of the following documents are referenced within this report:

Document Number Document Title

730004135, Ver. 00 Installation Qualification Procedure
735003156, Ver. 01 Flow Splitters TSP

735003478, Ver. 00 TE82950 Preventative Maintenance Procedure

Project Documentation Archives -> Next

Generation Purification System -> Doc. 55 Functional Specification for New AutoPurification Flow Splitters

71500135002, Ver. 00 System Fluidics Organizer Operator Guide
WAT046538, Ver. 09 Generic Electrical Safety Test Procedure
2017-002 Legacy Products Relocation Quality Plan

X TS doctunment hou leeein uplvaclest v TAP as 721015221, vev. 00

el 'S5 Jon 2013
W @ Al Zow

M /o Saq X078
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Document No: 730004135 Version No: 00 Page 10 of 11

Title: Installation Qualification Procedure

Appendix A: TRAINING RECORD

Document No. 13358350 Procedure Title 10w Splitters TsP Version _#)
Training by: SELF N/A N/A
Printed name Signature Date

By signing you acknowledge that you have reviewed, understand, and agree to comply with the policies and practices of
the procedure defined above.

: Printed Name ' ' Si,g‘naturf Initials s Date :
A/En,a;/ ‘weeich W Ao 6¢DECI0/7
RBone Eleury . ' BF Dl Pec X017

J /
o~
\\
\\
™~
N
e
%,
N
™~
DN

Copy this Training Record Template as needed

3

i
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\ WORK INSTRUCTION / OPERATING PROCEDURE
Waters

THE SCIENCE OF WHAT'S POSSIBLE™ Title: Installation Qualification Procedure

Document No: 730004135 Version No: 00 Page 4 of 11
IQ Test name: Associated Documentation Verification Test Script No.: 1Q-01
Equipment NoJID: TE3F245¢9 Equipment Name: T low Splitde v Tester
Installation Site: N@ ! Milfprdi MA

Purpose:

To verify that supporting documentation is available prior to the completion of qualification.
Test execution:

List all applicable documents (Preventive Maintenance, Calibration, Operating Procedures, Test Specification Procedures,
Manufacturing Procedures, etc.) under the Document type header and then complete the table below. If applicable
documents are unavailable state why in the comments section. All applicable documents must be in either Ready, Pre-
Rel-Prod, or Release General state in SAP. Enter N/A for any parameter or cell that is not used or not applicable.

Objective evidence:
Completed Test Script Data Sheet
SAP Screen shot of below available document(s)

Document Type | Title; Doc. No.; Revision/Version No. Status in SAP Initial & Date
Flw Sylifders Tsp Retease
Eop Db Dec 2917
se 7350835k, Vev. gl General ° ’
TER2a50 PM Pricesluve Re \ease
cep Bl Dee 2007
CAL 235003 40T, Ver oy Geneval ol bee
\
Ny

Comments:
Overall Test Conclusion: N Pass O Fail
Copy this Test Script as needed Itevation 2o
11952 ~ IBR
Waters Confidential Template 730000483 V06
It is the responsibility of the user to verify they are using the current released version. 1.3 | i
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THE SCIENCE OF WHAT'S POSSIBLES Title: Installation Qualification Procedure

Document No: 730004135 Version No: 00 Page 5 of 11
1Q Test name: Site Verification Test Script No.: 1Q-02
Equipment No.ID: TETZ295¥% Equipment Name: Flow Sy lifi-ev Tesdev
Installation Site: N1 = Milfovsl, MA
Purpose:

To verify the location in which the test equipment is to be instalied is suitable for use.

Test execution:

List any additional applicable environmental parameters in the Parameters column. Using the applicable equipment
documentation, define the specifications in the Acceptance Criteria column, as appropriate. Verify and/or measure the
applicable parameters and complete the table below. Do not delete any of the listed defined parameters. Enter N/A for
any parameter or cell that is not used or applicable.

Objective evidence:
Completed Test Script Data Sheet.

Photo(s) of the work area, if applicable.

Copies of calibration certificates for gauges or meters used for measurement, if applicable.

Parameters Acceptance criteria As found Pass/Fail | Initial & Date
Ambient Temperature H-Lp ¢ 29 .9°c Pass e B 2010
Relative Humidity  |ZP-827/ von onslensivg 32.1°. Pass  ExfP 2k tec 2817
Workspace mﬁn ’ﬁ».if%é‘&ﬁ? AdbLapate vpace Pass Eep &b Vec 2017

and vivo >

Test Station Bench s g\?‘-‘apoﬁ all ey ?(an‘::?pi Lavope ouol shvovg evougly Yass  FeP oL Dec 28N
Electrical Supply 59l ooHz / low-24evac | (0.9 Hz / Wle.2) VAc Pass E oy OloDec 28171
Electrical Outlets =i < Pass  Eep PleDa 20N

Network Available N/A NJA N/A NJA

\

A sia

V7 €
-9? J
\%&

\

Comments:
Tewp anel Wmiolily specifies] 1n Flow fplitters Tunedonal Specif cation (AHtachnaent 257

Ly et fuved wHw Ased HAaupy  (Calibvaded 1T Jon 2607)
Electvieal supphy jpecibiesl N NS O350, Vev. gF

Ly measuvesl with Asset tE 95269 (calibvates] 26 Dec 2015) Eefp Bl Vec 7017
Overall Test Conclusion: TS{Pass O Fail |+evation OO
Copy this Test Script as needed TES2a5L - IRR
Waters Confidential Template 730000483 V06 .4 | [

It is the responsibility of the user to verify they are using the current released version.
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1. INTRODUCTION

11. Purpose

The purpose of this document is to define and sufficiently detail the main features, elements and
specifications for the Waters Flow splitters. The Waters Flow Splitters are required elements of
the Next Generation Purification (NGP) Development effort.

1.2. Scope

The scope of this development effort is to complete the design and commercialization tasks for
a family of flow splitter products that are equal to (and in many ways better than) the
performance and cost structure of the current product offerings from LC Packings (Dionex).

1.3. Definitions, Acronyms, and Abbreviations

MUP Makeup Pump \tevathon 08
NGP Next Generation Purification TET2LA0 ~ \RE
F/C Fraction Collector -.5 ] b -2
SFO System Fluidics Organizer )}
SE! Sales End Item

1.4. References

1.4.1. Marketing Requirements
Author Cecilia Mazza MRD Version 2, Date AUG. 18, 2006

1.4.2. Development Plan
Author: Bob Tacconi DP Version 0, Date: APR. 24, 2006

GENERAL DESCRIPTION

Flow splitters are required elements in all MS directed purification systems. The flow splitter is fluidically
interposed between the preparative outlet (PREP OUT) and the fraction collector inlet (Collect IN). The
flow splitter is principally a fluidic H-bridge design in which a small percentage of the column effluent is
split off and delivered to the detectors of interest by the MUP. The majority of the column effluent is
directed through the delay coil and to the fraction collector.

The H-bridge splitter is a design composed of a fused silica capillary interposed between two fluidic
TEES. The flow splitter has two fluidic inputs and two fluidic outputs. The interconnection diagram
show later in this document reveals the interconnection and intraconnection details for the entire flow
splitter assembly.

The delay coil is required in order to provide sufficient time (at the flow rates of interest) for the peak
detection and the collection decision to take place. The delay coils incorporated in these modules are
based on the knotted tube assemblies currently used in the UV Fraction Manager product. The main
advantage of the knotted tube as compared to a straight (and even coiled) tube is the reduction in
resulting peak dispersion. The peak dispersion is minimized because the knitted tube generates a -
radial flow component in addition to the axial flow through the tube. The radial flow term mimics the
onset of turbulent flow and therefore minimizes the dispersion that is typically found tin laminar flow
through long straight tubes. The main disadvantage of the knitted tube design is the radial flow term
creates additional friction and therefore increases the resuiting backpressure. Since metal tubes
cannot easily be knotted, these tubes need to be constructed of chemically compatible fluoropolymers
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such as FEP and ETFE. The tube parameters need to be carefully considered in order to ensure
sufficient operating pressure margin at the flow rates and solvents of interest.

The only other elements involved in the splitter product is the enclosure that is needed to protect the
splitter and delay coils as well as present the module as a thoughtfully considered, high-value product.

MAIN FEATURES AND DESIGN ATTRIBUTES:

(o]

0O 0O 0 O 0 0 O

A product family composed of six modules, each sized for the specific purification column
geometries of interest. The details of these modules are summarized in a table located in this
document.

All fluidic interconnections on the front face for easy access and ease of installation/removal from
the SFO.

Proper labeling of each of the Inputs and Outputs for mistake-proofing.

Proper labeling of the flow rate input ranges and nominal split ratios.

Provision to manage a leak in the event of an internal failure (such as a delay coil rupture).
Provisions for accommodating a leak sensor if required by the end-user.

Thoughtful enclosure design to reside within the SFO accommodations and provisions.
Primary filters on both flow inputs (INLETS) that are easily accessible and replaceable.

A secondary filter on the restrictor inlets (capillaries) protecting the most susceptible fluid element
from premature plugging.

PHYSICAL SPECIFICATIONS

Item | Description Specification

4.1. | Height 2.0 inches MAX

4.2. | Width ' 4.4 inches MAX

4.3. | Depth 8.5 inches MAX

MATERIALS OF CONSTRUCTION:

Item | Description Materials

5.1. | Splitter 316 SST, Nitronic 60, Fused Silica Capillary, PEEKSIl

5.2. | Delay Coils Fluorpolymers (FEP, PFA, ETFE)

5.3. | Fluidic Inputs/Outputs | 316 SST, Nitronic 60 or PEEK

5.4. | Enclosure Aluminum

5.5. | Enclosure Finish Light Gray (per Waters specification WAT251250)

\tevaton g

TER1A5P -~ (&K
nks) R a2
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6. PERFORMANCE SPECIFICATIONS:

Item Description Specification

6.1. Split Ratio Accuracy +/- 20% at Specified Nominal Rates

6.2. Peak Dispersion Less than 20% on Peak Area at Nominal Flow Rates

6.3. Minimum Delay . Five Seconds min. at the max. specified flow rates

6.4. Maximum Backpressure | 750 psig at the maximum specified flow rates with H,O at 25 ° C.
(Dynamic Pressure) (This is the maximum pressure that the flow splitter would exert

on the “up-stream” system components)

6.5. Max.Service Pressure 1000 psig (279001314, 650 psig Max.)
(Static Pressure) (This is allowable pressure that the “down-stream” system
components can exert on the flow splitter)

7. OPERATING ENVIRONMENTAL SPECIFICATIONS:

Item Description Specification
7.1. Temperature 4 to 40 °Celsius
. 7.2 Humidity 20 to 80% non condensing
8. TEST FLOW RATES SPECIFICATIONS:
Min. Max. Nominal
ltem S%I;t':er : plit Flow Rate | Flow Rate | Flow Rate Test Solvent
atio ) (at 25 Degrees Celsius)
[mUmin] | [mL/min] | [mU/min]
8.1. 279001309 10:1 0.5 20 1.25 Water
8.2 279001310 100:1 2.0 8.0 5.00 Water
8.3. 279001311 1000:1 8.0 30.0| 20.00. | Water
8.4. 279001312 5000:1 8.0 30.0] 20.00. | Water
8.5. 279001313 5000:1 30.0 100.0 65.00 Water
8.6. 279001314 | 10,000:1 100.0 150.0 | 125.00. | Water

9. ELECTRICAL CONSIDERATIONS:

9.1. The flow splitter enclosure must include an appropriate ground stud and ground stud label. The
flow splitter kits must also include an appropriate ground cable assembly that will be used to
connect the flow splitter chassis ground to the ground stud on the SFO chassis assembly.

. [revation &g
TE§295V - IRR
15 < 1z
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10. TRANSPORATION AND STORAGE SPECIFICATION (REFER TO WAT056529)

Item Description Specification

10.1. | Temperature -40° C to 60° Celsius

10.2. Relative Humidity 10 to 90 percent non condensing
10.3. Shock (Drop) Per ASTM D 4169-90

10.4. | Vibration Per ASTM D 4169-90 |

11. REGULATORY REQUIREMENTS:

There are no regulatory requirements envisioned for the flow splitter product family. There are no
electrical power elements associated with the flow splitter modules.

12. RELIABILITY REQUIREMENTS:

The reliability targets for the flow splitters are summarized in the following table:

Item Description Specification
12.1. Operating Shift 8 hours per day
12.2. | Operating Week 5 days per week
. 12.3. Flow Rate 30 mL / min
124. | MTBF 52 weeks (any filter element)

13. MAINTAINABILTY REQUIREMENTS:

The passive flow splitter design represents a product offering where all of the elements that may
require removal and replacement could be, and should be performed by the AutoPurification system
operator as required. There are no identified hazards inside of the flow splitter enclosure and therefore
the operator should be permitted to gain access in to it and remove and replace all serviceable
elements as required.

14. SERVICE REQUIRMENTS:

The following table summarizes the replaceable elements that must be procurable by either our Field
Service Engineers (FSEs) as well as our AutoPurification customers.

Item Description
14.1. | Filters
14.2. Splitter Restrictors tion 0%
14.3. | Delay Coils TEy2a50- QK
14.4. De-sensitizing Tube Assemblies _ -
ok A or 12
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15. FUNCTIONAL REQUIREMENTS

15.1. Interconnection Diagram:
The following diagram provides the basic fluidic inter and intraconnections for the family of flow splitters

products.
ADAPTER
UNION
%-28
10
DELAY COIL 2* Detail ATTENUATOR SPLITTER
RESISTOR  , -

FROM: FROM:
A4 Purification Column Make-up Pump Q y/
T0: {PREP IN] [MAKE-UP IN} 10
. Fraction Collector Detectors
[PREP OUT) [MAKE-UP OUT]
ltevation gy
TEI2957- 6 R
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16.

17.

Date: OCT.12, 2006
Document Version 2

15.2. The New AutoPurification flow splitters shall be a family of six modules based on the same
platform and design principles, but scaled appropriately for the flow rates of interest.
Kit Targeted | Applicable
. Split Column | Flow Rate
Item N Part Part Description Ratio D Range
umber Number
[mm]) {mL/min
15.3. ASSY, FLOW SPLITTER, .
205000435 | 279001309 10:1, 0.5 - 2.0 mL 10:1 4 05-20
15.4. ASSY, FLOW SPLITTER, X
205000436 | 279001310 100:1, 2.0 - 8.0 mL 100:1| 7.8-10 20-8.0
15.5. ‘ASSY, FLOW SPLITTER, .
205000437 | 279001311 1000:1, 8.0 - 30.0 mL 1000:1 19 8.0-30.0
15.6. ASSY, FLOW SPLITTER, .
205000438 | 279001312 5000:1, 8.0 - 30.0 mL 5000:1 30 8.0-30.0
15.7. ASSY, FLOW SPLITTER, .
205000439 | 279001313 5000:1, 30.0 - 100.0 mL $000:1 30 30-100
15.8. ASSY, FLOW SPLITTER, .
205000440 | 279001314 10,000:1, 100.0 - 150.0 mL 10,000:1 50 100 -150
15.9. The New AutoPurification flow splitters shall be compatible with the same solvents as the 2525
& 2545 Binary Gradient Module (BGM) products:
Item | Description Specification Hevaton 6o
15.10. | Common Reverse Phase: TE?2a5% ~ 18
Solvents & H20,MeOH, MeCN, THF 5 r’f
Common - I
Modifiers Normal Phase:
(this is not a IPA, Hexane Ethyl Acetate
comprehensive list) | pH Range: 1-12
Modifiers: TFA, Formic Acid, Ammonium Acetate
DOCUMENT CHANGES:
Rev Description Revision Date
A Originated JUN 10, 2006
1 Revised JUN 23, 2006
2 Revised OCT 09, 2006
TRACEABILITY TABLE:
Description MRD Reference FSD Reference
Passive Flow Splitters 42.6.1 14.2
Normal Phase Solvent Compatibility 4.26.2 14.9
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18. APPENDIX:

18.1. Structured Break-down Diagram:

- 2050004X%K
~| Kit, Flow Splitter

1.1 1.2
~ 279013%X %= | Shipping Container
~| ASSY. Flow Splitter P/N: WATD72551
14.1 11.8 1.3 .
| Bracket, Flow Splitter 1] |2|TEE, Low Flow IN 2| Operator's Guide
P/N: 400002377 P/MN: 405005703 P/N: 71500XKKXXX
1.1.2 1.1.9 14
= | Enclosure 11 [=]Filter Assembly ] 2Kt List
P/N: 400002363 P/N: 289003251 ] P/N: 71600XXXX
11.3 1.1.10 1.5 .
| Cover, Flow Splitter ] .‘EIBquhead Union (QTY=2) ﬁlExtra Filters
P/N: 400002378 P/N: 405006148 P/N: 289003251
. 11.4 14941 1.6
[ Label (QTY=2) 1] [2]Detay Coil | % [Leak Manage. Tube ]
P/N: 615003727 [| [P 4300006xX ]! P/N. New Task 1
1.1.5 1112
~ | Barbed Fitting 1] |2 |Restrictor Capillary Tube ]
P/N: 415000221 P/N: 4300017XX
11.6 11413
] Foot, Adhesive Mount {1 | [®]Attenuator Tube
P/N: 410000692 P/N: 4300017XX
14.7 1444
o | TEE, High Flow IN 11 [2]Tube, Spiitter To Make-up ]
P/N: 405005710 P/N: 4300017XX

|[+evaton po
TEY295?~ QR

1.9 | Z (7
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———— INSTRUMENTS

_ISO 9001 Cert;e_d - FLIR S};téﬁrs, Inc. * 9 Towns;end West - Nashua, NH 03063
wiSFH gy 198,
Certificate of Calibration

Certificate Number: 162362
Document Number: 115469

b/j@_m Z‘g'g
[

Customer Details:

Customer Name: WATERS CORP

)

Instrument Details:

Manufacturer: EXTECH INSTRUMENTS Calibration Date: January 18, 2017
Description: HUMIDITY & TEMPERATURE PEN Calibration Due: January 18, 2018
Model Number: 445580 Cal. Interval: 12 MONTHS
Serial Number: 2346508 As Received: NEW

Equip. ID Number: N/A

Environmental Detatls:
Temperature: 21 Deg.+/-5C Relative Humidity: 40 %+/-15%

Procedures Used:
Calibration Procedure: EICM445580-CP

Certification

Extech Instruments certifies that the instrument listed above meets the specifications of the manufacturer at the
completion of its calibration. Standards used are traceable to the National Institute of Standards and Technology
(NIST), or have been derived from accepted values, natural physical constants, or through the use of the ratio
method of self-calibration techniques. Nethods used are in accordance with 1ISO 10012-1 and ANSI/NCSL
Z2540-1-1994. This certificate is not to be reproduced other than in full, except with prior written approval of
Extech Instruments Corporation. All the calibration standards used have an accuracy ratio of 4:1 or better,
unless otherwise stated.

Technicians Notes:

_ ¥ ]
Technician: TERI KING Approved By: \t t”! € - )J‘ﬂ/

Hevation vz~ i'
TERITE- (2R |
2% [ of 2 |
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180 9001 Certified

FLIR Systems, Inc. » 9 Townsend West » Nashua, NH 03063

Certificate of Calibration

Certificate Number: 162362
Document Number: 115469

Model Number: 445580

S/N: 2346508

As Received

Calibration Data

[ . Standard [ uuTt [ Accuracy | High Limit | LowLimit | Error | Status |
Function: Humidity
33.0% RH 33.5 +/-(5% RH) 38.0 28.0 0.5 PASS
75.0% RH 75.4 +/-(5% RH) 80.0 70.0 0.4 PASS
Function: Temperature
| 21.0Deg C [ 212 | +-iDegQ) | 22.0 | 20.0 [ 02 [ PASS
Final Reading
Calibration Data
[ Standard | uuT | Accuracy | HighLimit | LowlLimit | Error | Status |
Function: Humidity
33.0% RH 33.5 +/-(5% RH) 38.0 28.0 0.5 PASS
75.0% RH 754 +/-(5% RH) 80.0 70.0 04 PASS
Function: Temperature
[ 21.0Deg C [ 212 1 +1(1 Deg C) [ 22.0 ] 200 [ 02 ] PASS |
UUT-Unit Under Tes'
Standards Used
Manufacturer Model # Serial # Description Cal. Due Date
OMEGA RHCL-2 52175/2A4794X RH CALIBRATOR November 18, 2017 |

Page 2 of 2
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WORK INSTRUCTION / OPERATING PROCEDURE
Waters

THE SCIENCE OF WHAT'S POSSIBLE™ Title: Installation Qualification Procedure

Document No: 730004135 Version No: 00 Page 6 of 11

I0Q Test name: Instrumentation Calibration Verification Test Script No.: 1Q-03

Equipment No./ID: TE$245¢ Equipment Name: Flow J plitie Testev

Installation Site: NP\ Mildavdl , MA

Purpose:

To verify that all critical instruments are in the calibration system and calibrated or a preventive maintenance has been

performed, as appropriate.

Test execution:

List all critical instruments/components and/or sub-systems (System, TUV, Sample Manager, BSM, Column Manager,
Test Solutions, Meters, Gauges, Scales, etc.) in the Description column and complete the table below. Verify that all

critical instruments have had a preventive maintenance and/or calibration performed, in accordance with the PM and/or

Calibration procedures, and have been included in the preventive maintenance/calibration schedule. For test solutions

note the expiration date. Enter N/A for any parameter or cell that is not used or applicable.

Objective evidence:

Completed Test Script Data Sheet

Copies of calibration and/or maintenance certificates.

|zt : Last Cal/lPM
et Waters P/N and e i == posdio PM Cal/Due/ .
Descnpﬁon Asset No. Serial Number Per[f;:t'r:ed- Expiration Date Initial & Date

Flow Spliter Tesker | TETLITR N/A 14 Jan 2211 | Jlan 281Y ko 2% Jon 201%
Waters 24971 v/ [ON:waToRHIE

v‘\g‘nlol); Detertor / 1018224 ADZHYHHLM | 82 lown 281F | Jan 2019 e 8F Jan 281y
Woters 2437 uv/ [N WATZRING

Visible detector 10§30 E@3A4TT1RAM | 22 Jowwn 2015 | Joun 2219 Bpoylanzoiy
Woters Bav Pump ?’N"f,:';":‘i,f;‘"d FOLAPBODIN |22 low 281F | Jom 2819 leap 88 Jon 2013
T%%C 35‘7-? Analog 1D TR 2387 BHSIZITS |25 A28 | Apv 2018 EepP P Joun 203

NA €ep
TR 20,
Comments:
M4 e,
By y
2679

Overall Test Conclusion: N Pass O Fail Hevation 22

Copy this Test Script as needed TEZ2952 ~\®<
Waters Confidential Template 730000483 V06 1.9 [ !

It is the responsibility of the user to verify they are using the current released version.
HARD COPY UNCONTROLLED UNLESS STAMPED, SIGNED AND DATED BY AUTHORISED PERSONNEL



+2 TEB2950 X|
File Action Edit View Help

e -HEXIRIOQ DD D g D A

EQUIPMENT MASTER: TEB2950 9.-

Identfier. [TES2950 ] .
Component |D: I I

EQUIPMENT
% Add Event % Add Similar %- Remove Event DETAILS SUPPORT MAINTENANCE
Event Mame Event Tvpe Due Date )
; Maintenance 31 Jan 2018 DueDate. 31 Jan 2018 [t
Future Due Date: 31 Jan 2013 I[H]
Last Action Date: |1 9Jan 2017 I@
Basis for Date Calculation: ~ [Date of Event | _vJ
Intervat  [Month (End of Month) R
Event Type:  [Maintenance | LI . . Number: |12 |
EventName: [T2Horth | LI s Reminder Date: | Im;]
Reminder Days: | I
Scheduled Person: [ | _v_’
Work Flow Template: | I ﬂ

3'.; Yiew Audit Trail ... E.- Add History for this Event

R T T SR R TR

Tt L A S s e e e e A R

ltevathon Y
TEFLASY - \R




~ Waters

THE SCIENCE OF WHAT'S PGSSIBLE.”

Document No: 730001799 Version: 06

OPERATING PROCEDURE

Title: Operating Procedure, Calibration and
Preventive Maintenance

Page 7 of 9

Appendix 2: Calibration/PM Record

Check all that apply: Calibration []

Date: /9 Jaw Z2o0i7F
Equipment. I.D.:  TE £39450
Due Date: Tan 201 F

PMIE/

Technician: R, // Ra#¢s
Description: 7,0 Spl Her fester
Location:  (Jegn Peom

[nterval (Months) [ A st Next Due Date: Ta4v Yo, %

Procedure: 734500 34 72% Rev. 4
Equipment Used:

ltem Serial Number/ID Number Calibration or PM Date
o
BB
Calibration Results:
Procedure Nominal As Found
Step (Include Tolerance) Result As Left Result comments

//-‘

.

A)/;e:_,

=4

/

Calibration Adjustment(s) Made? Yes[] No [E/

Note: If outside of the specified tolerances for calibration, send QOut of Calibration Notice

Preventive Maintenance:
Procedure Step

Action(s) Taken

/ /?’/‘Aa.’m-r—a/ C’/G‘rualp-;/‘f-/’ NG U sia el |
4 IA?r/,[Ia 4 _r/-":’es‘s«‘.: e e Ay des+ !}s‘.{z o4
i e ; : - "'”““'“I"r
=1
= =——ix |
] Hevahon 87 |
| Document No.: _TE 87958 ~ 18% ﬁ
Verification Results: Pass lz( Fail [] B ’y““'\ i 7 a
Notes: & s Attachment: 1.1l Page: | of 7 |
Seo aHached - | bk =1
s — R _,Jfl__

No field should be left blank; Insert "N/A” if Not Applicable

PREVENTIVE MAINTENANCE

C_7/=8295¢
8Y __7/~ DATE 19, 3#r/¢
DUE __ T4t 2o 7

Waters Confidential

Template 730000483 V06

it is the responsibility of the user to verify they are using the current released version.
HARD COPY UNCONTROLLED UNLESS STAMPED. SIGNED AND DATED BY AUTHORISED PERSONNEL
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*+2 82291

File Action Edit View Help

Qe ~HAX ROO X DO DA @d ayd
EQUIPMENT MASTER: 82291 =0=u:,
Identifier: |32231 I "
Component ID: | |
T! SUPPORT SCHEDULING HISTORY
ltem:  [23:WATERS MANUFACTUREDE | + s Responsible Area:  [TEST ENG | =]
Description:  [2487 DETECTOR | Ll WatchUnit. | | LI
Manufacturer: WEHS CORP I L‘ Material Condition: |GUUD | LI
Model: [2487 | _vJ Size: [ | L'
Senal Number: |ATI24B7 446M l User Field 5: | |
Department: WU? | L’ User Field 6: I |
Location:  [Flow Spliter Test Station ! User Field 7: | |
Owned By: I I LI Special Instructions:
Category: | | LI
Purchase Price: |7 I
Acquired Date:  [22 Mar 2004 l@ Comments:
Class: |Active | :J.
Status Date: 'y
atus Date: |22 Mar 2004 I[¢ Standard [ (c]Add As Standard...
['lr'u_' T -
|
i
i Hevaton y&
| p TET2957 - \RR
| 1.2 ]

—r -

s

T L e R TR T T Y

2

s



4282291

File Action Edit View Help

Dew "X BOOIXDBvalo@ ayd )

EQUIPMENT MASTER: 82291

\dentifier: |82291 I .

Component ID: I

EQUIPMENT SUPPORT

@a Add Event

B} add similar

HISTORY

Eﬂ Remove Event

Due Date Due Date:

Future Due Date:
Last Action Date:
Basis for Date Calculation:

Interval:

Event Type:

Event Name:

82.- Yiew Audit Trail ...

Number:

IMaintenance

|1 2 Month

Reminder Date:

Reminder Days:
Scheduled Person:

‘Work Flow Template:

&5 Add History for this Event

S

P

DATES| DETAILS SUPPORT MAINTENANCE

S
[31 Jan 2013 (€1
[31Jan 2020 ¢
[02Jan 2018 |

IDale of Event

[Month (End of Month) | LI
[12 |
I [t
| |
| Bd
I ]
(Hevathon o074
TET2952 ~ 18R
R WA Z 2

A TY T ey ]



mgm v e s

TC ceJARZCIS

OPERATING PROCEDURE
Waters

. Title: Operating Procedure, Calibration and
THE SCUIENCE OF WHAT'S POSSIBLE. . .
Preventive Maintenance

Document No: 730001799 Version 06 Page 7 of 9

Appendix 2: Calibration/PM Record

Check all that apply: Calibration [ PM [Z]/
Date: 0zJANZ2CI1§ Technician. Tem Chese o
Equipment 1.D.. gz2z9| Description: 2487 dete ctor
Due Date: 2obdeczoiy Location  wWhite Recm
Interval (Months) 2 Next Due Date. IeFnadsrzets 3CTAN 201G
Procedure: yATO30700 Rev. 02 TC ozTAw2c!§
Equipment Used:
Item Serial Number/ID Number Calibration or PM Date
ToN Final Test TEF2903 - 300cT2c\1
Linecrdy Colibratlon kit WATO4T64 | N/A
“Two Cevetde set WATOY1 659 NJA
N/A B/A N/A
Calibration Results:
PrOé:teec:)ure (Inclustr?tlnT:rlance) ASRg:SI?d As Left Result Comments
\ ]
E— |
NA T

TC |ossAN2CIR T

Calibration Adjustment(s) Made? Yes[] No [Z(
Note: If outside of the specified tolerances for calibration, send Out of Calibration Notice

Preventive Maintenance:

Procedure Step Action(s) Taken ‘
8- 14 Pecfoamed test per TSP WAT 0307€0 Rev oz |
| — |
= 2 = g
S [Tol d .
| TU CSTANCCIE Uevation 20
Verification Results Pass IZ(FaiI 0 ! TE32958 - 1R
Notes: —no— - .13 | of 2
\_
NA _
TC CSTALZCIE

No field should be left blank; Insert “N/A" if Not Applicable

PREVENTIVE MAINTENANCE

R e
gy T&  paTE 20!
DUE NEC 2017

Waters Confidential Template 730000483 V06
It is the responsibility of the user to verify they are using the current released version.
HARD COPY UNCONTROLLED UNLESS STAMPED S/GNED AND DATED BY AUTHORISED PERSONNEL

Effectf‘/e from: 01/27/2017 thru: .. 730001739 QAL 000 08 RELEASE GENER}II




”"ﬂ" i+

Waters Corporation T esTanzlg
INSTRUMENT FINAL TEST RECORD

Part Number: WATO081110 Description: Assy. Detector 2487
Tested By: TC Date: 1/2/2018 9:48 AM
Serial Number: A02487446M Control Number: 82291
Software Revision: 1.02 Factory Order: N/A
1) Electrical Safety
Ground Continuity PASS(X] FAIL[]
2) Drift @ 254 nm
(<= 100 pAU) - Actual: -0.000099 AU PASSKX FAIL[]
3) Noise @ 254 nm
(<= 7 pAU) - Actual: 0.000007 AU PASS[X] FAIL[]
4) Dual Noise @ 254/280 nm
(<= 50 pAU) - Actual: 0.000027 AU  PASS(X FAIL[]
5) Erbium cuvette scan
(255.00 +/- 1 nm) - Actual: 254.80 nm PASS[X] FAILL]
(378.80 +/- 1 nm) - Actual: 378.70 nm PASS(X FAIL[]
(522.40 +/- 1 nm) - Actual: 502 50 nm PASS[X FAIL[]
6) Linearity
(<= 5.0% @ 2.5 AU) - Actual: 250 %RSDPASS[X FAIL[]
Instrument Result: PASSIZ(FNLE] Signed: 7«# gﬁw Date:os faan [eoig
Notes: /A
TC oS JANZe Y
\tevorh on B9
TEj2a57~ 18R
.13 2z z

Drift Count: 17
Noise Count: 45

Dual Noise Count: 5

254 nm Energy [nA]: Sample Energy: 82.40778¢Reference Energy: 110.71317

This Test Record and any data contained within it are proprietary to Waters Corporation and must be retained by Waters for the time
period prescribed in its Quality Records Retention Policy. If apy of the individual tests noted above fail; a note must be referenced that
details the work performed to correct that specific deficiency. An overall failure indicates a special circumstance in which case a
complete retest is to be done. A second form is required to document that testing; the Initial form must be attached and retained




4283011

File Action Edit View Help
Juw -H2X 2O XADD DA eH 28OS
EQUIPMENT MASTER: 83011
Identifier: |3301 1 4] =
Component ID: h |
T} SUPPORT SCHEDULING HISTORY
ltem:  [23WATERS MANUFACTURED E | |+ Responsible Area:  [TEST ENG 1=l
Description: IDETECTOR | -vJ Watch Unit; I I LI
Manufacturer; WATERS I LI Material Condition: I 4] Ll
Modet: [Tuv | Ll Size: I | j
Senal Number:  |E63487784M I User Field 5: | I
Department: IWPU? l LI User Field 6: | J
Location: |ﬂ;w Spiitter Test Station I User Field 7: l ]
OwnedBy: | | lJ Special Instructions:
Category: | I Ll
Purchase Price: I J
Acquired Date: [15 Oct 2007 @ Comments
Class: mve I LI‘
Status Date: 29 Oct 2007 3]
[2se Hly Standard: [ ([g1Add As Standard...
r_H —————
i ltevathon 2F
| o,
[ 119 pa !



42 83011
File Action Edit View Help

e - ABX B0 XA DD DA 0@ @D A

EQUIPMENT MASTER: 83011

Identifier: |93011 I sy
ComponentID: [~ |

EQUIPMENT SUPPORT

& Add Event B Add similar  Bs Remove Event DETAILS SUPPORT MAINTENANCE ]
Event Hame Event Tupe Due Date : 3
EEIT S T 2 DueDate: [37Jan 2019 [ ¢
Future Due Date: |31 Jan 2020 I[G]
Last Action Date: |02 Jan 2018 I@

Basis for Date Calculation: I[)ate of Event

interval:  [Month (End of Month)
Number: |12

Event Type: Wﬂ!enance
Event Name: |12 Month

| ~|-
| =

Reminder Date: |

Reminder Days:

|
Scheduled Person: I
I

Work Flow Template:

8) Yiew Audit Trail ... E@ Add History for this Event

s
I e bwmo - s

\Hevaton BE
TES2952-10R

] n 1Y 2

—
|
|

2



_‘ u.n:lg'., L uUv o

TC o3TANICN

OPERATING PROCEDURE
Waters

. Title: Operating Procedure, Calibration and
THE SCIENCE OF WHAT'S POSSIBLE. . .
Preventive Maintenance

Document No: 730001799 Version: 06 Page 7 of 9

Appendix 2: Calibration/PM Record

Check all that apply: Calibration [ PM E{
Date: 023Aam 200§ Technician ~Tom  (hase
Equipment. ID.: §304\ Description  z4% 7 hetector
Due Date: 3chec2ol? Location {inyke Reomn
Interval (Months) 2 Next Due Date FSRLINP I
Procedure: paATO301700 Rev. oz
Equipment Used:
Item Serial Number/ID Number Calibration or PM Date
TV Final Test TES2G03 - | 300cTzZoi
Lincccty Calibration b WATCH 64 | N/A
Twe Covette Sef WATCY 1659 0 JA
N /A /A n/A
Calibration Resuits:
Proscteecpi)ure (InclugleO?gI]:rlance) ASRZS?LLIII?d As Left Result ’ Comments /
|
N/A

TC C3JAN 201§

Calibration Adjustment(s) Made? Yes[] No E/
Note: If outside of the specified tolerances for calibration, send Out of Calibration Notice

Preventive Maintenance:

___Procedure Step Action(s) Taken

L 5-i¢ Rerformed test per TSP WATO30700 Ren. 02

| Cod. 1 ____Yevation 94

| | TC_O3TANZCIE | TEILASP - InR_
Verification Results: Pass |Z]/ Fail [] 7.15 | z

Notes: —™—— 4
- i ——— .
. NA :

TC O3TANZCIR

PREVENTIVE MAINTENANCE
D830 s

3r T cachec 201b
| 0UE __NEC 2017

Waters Confidential Template 730000483 V06
It is the responsibility of the user to verify they are using the current released version.
HARD COPY UNCONTROLLED UNLESS STAVIPED SIGNED AND DATED BY AUTHORISED PERSONNEL

No field should be left blank; Insert “N/A™ if Not Applicable

ITEffective from: 01/27/2017 thru: ... 730001799 QAX 000 08 RELEASE GENERAq




rase ot

Waters Corporation 7o ossamsls
INSTRUMENT FINAL TEST RECORD

Part Number: WAT081110 Description: Assy. Detector 2487
Tested By: TC Date: 1/2/2018 9:51 AM
Serial Number: E03487784M Control Number: 83011
Software Revision: 1.02 Factory Order: N/A
1) Electrical Safety
Ground Continuity PASSIX] FAIL[ ]
2) Drift @ 254 nm
(<= 100 WAU) - Actual: -0.000030 AU  PASS[X FAIL[]
3) Noise @ 254 nm
(<=7 pAU) - Actual: 0.000004 AU PASSX FAIL[]
4) Dual Noise @ 254/280 nm
(<= 50 pAU) - Actual: 0.000008 AU PASS[X FAIL[]
5) Erbium cuvette scan
(255.00 +/- 1 nm) - Actual: 25480 nm PASSIX FAIL[]
(378.80 +/- 1 nm) - Actual: 37850 nm PASSX FAIL[]
(522.40 +/- 1 nm) - Actual: 520 40 nm PASS[X FAIL[]
6) Linearity
(<=5.0% @ 2.5 AU) - Actual: 1.94 %RSDPASS[X] FAIL[ ]
Instrument Result: PASSE/ FAILL] Signed: Yows (ﬂﬂ&u Date:o3 san/ zois
Notes: /
Tc O3TANECCIT
\evathen gJ
TENIase- 18K
.5 Zof 2

Drift Count: 2
Noise Count: 28
Dual Noise Count: 1

254 nm Energy [nA]: Sample Energy: 91.93931¢Reference Energy: 91.887154

This Test Record and any data contained within |t are proprietary to Waters Corporation and must be retained by Waters for the time
period prescribed in its Quality RecOrds’Reten}ion Policy. If any of the individual tests noted above fail; a note must be referenced that
details the work performed to correct that specific deficiency. An overall failure indicates a special circumstance in which case a
complete retest is to be done. A second form is required to document that testing; the initial form must be attached and retained




“+2 83014

File Action Edit View Help

e L AX BIOQ DO DA DA

EQUIPMENT MASTER: 83014

Identifier:

Component ID:

i SUPPORT

Item:
Description:
Manufacturer:
Model

Serial Number:
Department:
Location:
Owned By:
Category:
Purchase Price:
Acquired Date:
Class:

Status Date:

[83014

SCHEDULING HISTORY

[23WATERS MANUFACTURED E | v+

[BINARY GRADIENT MODULE

| ~|

[WATERS

| ~|

[pGM

| ~|

[FosaPB 003N

[wPD7

|
Ad

IFIow Splitter Test Station

L |~

I | ~|
| |

[23 Oct 2007 (&1
IAclive | j-
[250ct 2007 @

Responsible Area:  [TEST ENG | LI .
Watch Unit r I _vJ
Material Condition: | I Ll
Size: l I LI
User Field 5: I |
User Field 6: | I
User Field 7: I I

Special Instructions:

Comments:

Standard: [ [@]Add As Standard...

i],' |Hevaton @9
| Document TEB2450-10K
| Attachment: _ 7. llo_P: l

f

2

£
ey

s

LS =



283014

File Action Edit View Help

Auew L EX RO LD O B DD »

EQUIPMENT MASTER: 83014

|dentifier: |3301 4

Component ID: I

EQUIPMENT SUPPORT

B AddEvent Y add Similar

Ewert Type
Maintenance

Eent Mame

Gi HISTORY

[iue [iate

31Jan 2019

% Remove Event

Event Type:  [Maintenance

| |-

Event Name: |1 2 Month

| |-

£ view Audit Trail ...

B Add History for this Event

DETAILS SUPPORT MAINTENANCE

Due Date:

Future Due Date:

Last Action Date:

Basis for Date Caiculation:
Interval:

Number:

Reminder Date:

Reminder Days:
Scheduled Person:

Work Flow Template:

[31 Jan 2019 (1
[31Jan 2020 |r3)
[02Jan 2018 [
IDa!e of Event | j
[Month (End of Month) | ~|
[2 |

l

l
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X e Page: 2 of
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/ Wafe rs OPERATING PROCEDURE

Title: Operating Procedure, Calibration and
Preventive Maintenance

Document No: 730001799 Version 06 Page 7 of 9

THE SCIEMCE OF WHAT'S POSSIBLE.”

Appendix 2: Calibration/PM Record

Check all that apply- Calibration [ ] SV
Date: p 2t KA 20& B Technician: \[(/J\N &UUAQMS\ML:)
Equipment. ID.: 3 /1A - Description: \he AN -
DueDate: TSpe_ 200 Location: N®\ ~LEOALY
Interval (Months) {2 _ NextDue Date: 3A~R 20\A

Procedure: 1 2000\ 1A%\ Rev. plo
, Equipment Used:

. o ltem ____Serial Number/ID Number ~ Calibration or PM Date
15 ¥ A2 RaM FiuAL TeS T (T’Fga:‘l;lu SULY 2ol % ]
NP ¥ S 0 SANSLTT = =R e
_.-—‘_‘_'_-__"_"———n—.__
—_ p— e S — A h— S —
Calibration Results:
Procedure Nominal As Found
Step (Include Tolerance) Result As Left Result Comments
NA_ S 03 AN 2D
‘\ —
\
S _.;,_ - b . __\ _ .
| |
|
L - S C— . S S B N N S b oy
Wevation 02
Calibration Adjustment(s) Made? Yes[] No E/ TEFLA4S8 ~ 1eR
Note: If outside of the specified tolerances for calibration, send Out of Calibration'Notice 7.7 | 2

Preventive Maintenance: v
Procedure Step ___Action(s) Taken

12Sho 0049 %Uz’fuenua, Ted{ PUEDURe Tt 1esng

RN 0 IEKS | UeTeline MWJML w;&t
NN ES NOSAU I\

—_—
Verification Results' Pass [Q/ Fail []
Notes: Te5T LAVRMENT WS sOT 1w WSE  DUdinl DeCen@el 30~ Iad o1 20\‘(
/:.l.SAN BD\T
\
\

No field shouild be left blank; Insert "N/A" if Not Applicable
PP PREVENTIVE MAINTENANCE
ID__ &1 y

Waters Confidential Template 730000483 V06
Itis the responsibility of the user to verify they are using the current released version.
HARD COPY UNCONTROLLED UNLESS STAMPED SIGNED AND DATED BY AUTHORISED PERSONNEL

[Effective from: 01/27/2017 thru: ... 730001799 QAX 000 06 RELEASE GENERATI




Cage o\ 74701

Waters Corporation < oL TAWANY
INSTRUMENT FINAL TEST RECORD

Part Number: 279025450 Description: 2545 Binary Gradient Module
Tested By: KEVIN SOUVANNASING Date: 1/2/2018 8:05:50 AM
Serial Number: FO6APBOO3N Control Number: NA
Software Revision: 1.14 Factory Order: 0123456
Hi-Pot Ground Leakage PASS FAIL see note # PASS
Front Panel PASS < FAIL see note # PASS
Rear Panel Test PASS FAIL see note # PASS
A Seal Wash Test PASS FAIL see note # PASS
B Seal Wash Test PASS < FAIL see note # PASS
System Decay Test: from 5000 psi for 1 minute- limit(<= 100 psi) actual: 13  PSI PASS FAIL see note # PASS
Pump Leak Tests:  from 5000 Psi between 1.0 and 1.5 minutes-limits(<200 psi leak rate @ <.2ml(20%) compressed volume)
A right leakrate - actual: 44.1 psilmin A right comp. vol. - actual: ~ 0.066 mL (5.5 % of stroke) PASS FAIL see note # PASS
A left leakrate - actual: 40.9 psi/min A left comp. vol. - actual: ~ 0.064 mL (5.3 % of stroke) PASS FAIL see note # PASS
B right leakrate - actual: 72.7 psilmin B right comp. vol. - actual: ~ 0.064 mL (5.4 % of stroke) PASS FAIL see note # PASS
B left leakrate - actual: 26.3 psifmin B left comp. vol. - actual: ~ 0.068 mL (5.6 % of stroke) PASS FAIL see note # PASS

Pump A Flow Tests: flow rate measured for 1.0 minute(except 1ml for 5§ min.) @ ~ 600 psi-limit{ <= 1 % @ specified flow rate)

A 1 ml/min flowrate - actual: 4.98  milliliters flow accuracy: -0.40 % error PASS < FAIL seenote# _ PASS

A 20 ml/min flowrate - actual: 19.95  milliliters flow accuracy: -0.25 % error PASS FAIL seenote#  PASS
A 75 mlimin flowrate - actual: 75.08  milliliters flow accuracy: 0.11 % error PASS FAIL seenote# __  PASS
A 150 ml/min flowrate - actual: 148.69 milliliters flow accuracy:  -0.87 % error PASS FAIL seenote# __ PASS

Pump B Flow Tests:  flowrates measured for 1.0 minute(except 1ml for 5 min.) @ ~ 600 psi-limit( <= 1 % @ specified flow rate)

B 1 ml/min flowrate - actual: 5.00  milliliters flow accuracy:  0.00 % error PASS FAIL see note # PASS
B 20 mlimin flowrate - actual: 19.95  milliliters flow accuracy:  .0.25 % error PASS ><  FAIL seenote# __ PASS
B 75 ml/min flowrate - actual: 7513 milliliters flow accuracy:  0.17 % error PASS FAIL seenote#__  PASS
B 150 mlimin flowrate - actual: 148.92  milliliters flow accuracy:  -0.72 % error PASS FAIL seenote# ___ PASS
. - . . P
Instruments Result: PASS.< FAIL Operator: Y, . SO\,\UMMQ?ate. 62 SAd 20lE
Notes: < 2O '4
N& ov
e ltevation @9
TETZA5B - 1ok
—2.177 2 2
A Ripple @ 1ml: 00 % B Ripple @ 1mi 00 %
A Ripple @ 20ml: 00 % B Ripple @ 20m! 00 %
ARipple @ 75ml: 1656 % B Ripple @ 75ml 165 % — /
A Ripple @ 150m| 07 % B Ripple @ 150ml 16 % - -
EOD é(n P L—/"“*\ 03— TAq o9 K

This Test Record and any data contained within it are proprietary to Waters Corporation and must be retained by Waters for the time
period prescribed in its Quality Records Retention Policy. If any of the individual tests noted above fail; & note must be referenced that
details the work performed to correct that specific deficiency. An overall failure indicates a special circumstance in which case a
complete retest is to be done. A second form is required to document that testing; the initial form must be attached and retained.
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WORK INSTRUCTION / OPERATING PROCEDURE
Waters

THE SCIENCE OF WHAT'S POSSIBLE™ Title: Installation Qualification Procedure
Document No: 730004135 Version No: 00 Page 8 of 11
10Q Test name: General Safety and Alarms Test Script No.: 1Q-05
Equipment No./ID: TERZ29 58 Equipment Name: T low Splrter Tesder
Installation Site: NP1: Milforel mA
Purpose:

To verify that the test equipment can operate in a safe manner, within its designated location.

Test execution:
List any additional safety related conditions or alarms in the Safety Inspection column. List the associated safety
requirement/specification in the Acceptance Criteria column. Perform an inspection/test of the equipment to assess its
safety related conditions. Enter N/A for any parameter or cell that is not used or applicable.

Objective evidence:
Completed Test Script Data Sheet

Photo of the secured glass bottles and/or tanks, if applicable

Safety Inspection Acceptance criteria Pass/Fail Initial & Date
Pinxelgg:\rt"s(;gﬁ?;egc{ges None Found Tase e Qo Dec 74N
el cmy | Tl | von | cor suoe o
Glass Bottles are secure Secure Poi (o4 plo Dec 281

Tanks are secure Secure Pousr € Pl Dee zpM

\

\

WW 3

Comments:

Eleetn cad safed, ety pevformeol with Asser & 0261 (calibradtsl (2 Jun 28M)
ey ple Dec 2ot

Overall Test Conclusion: KI Pass O Fail Hevabon 29
Copy this Test Script as needed
TE32958- 18R
Waters Confidential Template 730000483 V06
It is the responsibility of the user to verify they are using the current released version. 7.1 2 | |

HARD COPY UNCONTROLLED UNLESS STAMPED, SIGNED AND DATED BY AUTHORISED PERSONNEL
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WORK INSTRUCTION / OPERATING PROCEDURE
Waters

THE SCIENCE OF WHAT'S PDSSIBLES Title: Installation Qualification Procedure
Document No: 730004135 Version No; 00 Page 9 of 11
10Q Test name: Functional Verification Test Script No.: 1Q-06
Equipment No./ID: TE§245¢ Equipment Name: Tlow Spltder Teslev
Installation Site: NP1: \MWilfvd, MA
Purpose:

To verify that system transfer and/or qualification activities have not adversely affected system functionality.

Test execution:

One UUT shall be tested to verify that the test equipment functions as expected. If the system creates and/or tests more
than one part number, the UUT to be tested per this Script should be a “worst case” product, and defined within the
associated Installation Qualification Report. Enter N/A for any parameter or cell that is not used or applicable.

Objective evidence:
Completed Test Script Data Sheet
Copy of the system Test Record for the UUT, if applicable.

UUT Part Number/Serial Number Acceptance criteria Pass/Fail Initial & Date

UUT Part Number: 27191 881389
All required CTQ Specification Yorss 2’ 08 Joon 2417

3 measurements result in a Pass.
UUT Serial Number: 25277914

Comments:

Overall Test Conclusion: ?SJ Pass O Fail
Copy this Test Script as needed Hevation B4
TED2459 - 1R
Waters Confidential Template 730000483 V06
It is the responsibility of the user to verify they are using the current released version. .21 (

HARD COPY UNCONTROLLED UNLESS STAMPED, SIGNED AND DATED BY AUTHORISED PERSONNEL



J WC]T@ s Test Specification and Procedure

THE SCIENCE OF WHAT'S POSSIBLE" Document Number: 735003156 Revision: B

Page 10 of 15

WATERS CORPORATION X% 1901 &F oTan 2013

FLOW SPLITTER FINAL TEST RECORD

Part Number: 279001309 Description:_Flow Splitter, 0.5 to 2 ml/min, 15:1

Tested By: ’?DOY\((\{ N\aoA : Date: _ 0¥ /Jun /J0\¥

Serial Number: Q'S0 7J0\4 J Control Number: N/A

Software Revision: N/A Factory Order: N Iz

Backpressure @ Max Flow PASS E(FAIL [ ] see note# PASS [ |
Spec: < 450 PSI Actual: Y \2

Pressure Decay (1,000 PSI Test) PASS E’ FAIL[ ] see note# PASS [ ]
Spec: < 60 PSI/Min Actual:

Delay Time @ Max Flow PASS ﬁ FAIL[ ] see note# PASS [ |

Spec: 0.060 < Std Dev. £0.16
(See Empower Report)

Instrument Result: PASS Er FAIL [ ] Signed %\/C, ’f;'\/——ﬁ Date: O [.Jan! 504%

Event Resolution

NCR # }

Nlg
Koy Jan 2019

levathon 20
| TER295% - 18R

Note: Fill in 'N/A" if not applicable.

122 | Z

document that testing  The initial form must be attached and retained

This Test Record and any data contained within it are proprietary to Waters Corporation and must be retained by Waters for the time period prescribed in
its Quality Records Retention Policy If any of the individual tests noted above fail. a note must be referenced that details the work performed to correct
that specific deficiency. An overall failure indicates a special circumstance in which case a complete retest is to be done. A second form is required to

Waters Confidential Itis the user's responsibility user to verify the correct, released revision of this document. Template 730002013 V00

HARD COPY UNCONTROLLED WITHOUT SAP-GENERATED EFFECTIVITY, TIME & DATE STAMP

[Effective from: 04/09/2015 thru: ... 735003156 TSP 000 01 RELEASE GENERAL]




\YU\?’Y IV U By DRyun ovig

Part Number: 279001309 Description: Splitter, 0.5-2 ml/min, 15:1 split
Tested By: BONNIE FLEURY Date: 1/8/2018
Serial Number: 0507014 Sample Set: 0p5to2_15to 1 split

Factory Order: W)\

1.60-
1.40+

1.20+

Propylparaben - 0.803

1.00+

5 ]
< 0.80

- 0.669

0.60

raben

0.40

Prop

0.20+

0.00

0.20 0.40 0.60 0.80 1.00 120 1.40
Minutes

Component Summary For Retention Time

Date Acquired Propylparaben
o
1 1/8/2018 9:39:32 AM EST 0.66943 Tg;;“*‘ o -
ASTB- I
2 1/8/2018 9:39:32 AM EST 0.80251
- z .2
Std. Dev. 0.0941 1.2z
Component Summary For Height
SampleName Pr°py(t°3)rabe” o
1 |0.5-2 mi/min, 15:1 split 177797 0,080 ngﬁ_cg'zagons- 160
<= <=
2 |0.5-2 mi/min, 15:1 split 1644806 UV , t eV 0.
o pre—— Analytical (Min) Height > 170,000

This Test Record and any data contained within it are proprietary to Waters Corporation and must be retained by Waters for the time period prescibed in its Quality Records
Retention Policy. If any of the individual tests fail; a note must be referenced that details the work performed to correct that specific deficiency. Anoweradl failureindicates
aspecial circumstance in which case a complete retest is to be done. A second formis required to document that testing: the initial form must be attached and retained.
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WORK INSTRUCTION / OPERATING PROCEDURE
Waters

THE SCIENCE OF WHAT'S POSSIBLE™ Title: Installation Qualification Procedure
Document No: 730004135 Version No: 00 Page 9 of 11
10Q Test name: Functional Verification Test Script No.: 1Q-06
Equipment No./ID: TE$295 2 Equipment Name: T low Sy )ie, Teple/
Installation Site: N?\: Milfowd MA
Purpose:

To verify that system transfer and/or qualification activities have not adversely affected system functionality.
Test execution:

One UUT shall be tested to verify that the test equipment functions as expected. If the system creates and/or tests more
than one part number, the UUT to be tested per this Script should be a “worst case” product, and defined within the
associated Installation Qualification Report. Enter N/A for any parameter or cell that is not used or applicable.

Objective evidence:
Completed Test Script Data Sheet
Copy of the system Test Record for the UUT, if applicable.

UUT Part Number/Serial Number Acceptance criteria Pass/Fail Initial & Date

UUT Part Number: 2774221313 _ L
All required CTQ Specification Pass Cef0 PR oun2dly

< measurements result in a Pass.
UUT Serial Number: 24133049

Comments:
/\//,4
3 y
2,@/?

Overall Test Conclusion: ?g Pass O Fail
Copy this Test Script as needed Itevaton po

TET95? ~ 18R

Waters Confidential Template 730000483 V06 2

It is the responsibility of the user to verify they are using the current released version. .23 '

HARD COPY UNCONTROLLED UNLESS STAMPED, SIGNED AND DATED BY AUTHORISED PERSONNEL



\f\ju‘f&jrs lest opecilication any Frocedure

/ THE SCIEMCE OF WHAT'S POSSIBLE” Document Number. 735003156 Revision B Page 14 of 15

- - I - S S B — 0 — =
WATERS CORPORATION P9t 106\ &F 08 Jan ou¥

FLOW SPLITTER FINAL TEST RECORD

Part Number: 279001313 Description:_Flow Splitter, 30-100 ml/min, 5K:1

Tested By: %m\\ﬂ\p QU,,U(\,\ Date: O% Ljfm | 90V ¥

Serial Number: O\'\\ 35 LOO\ ) Control Number: N/A

Software Revision: N/A Factory Order: NIA

Backpressure @ Max Flow \ PASS M FAIL[ | seenote# PASS [ ]
Spec: <750 PSI Actual: L()O\ 5

Pressure Decay (1,000 PSI Test) PASS [ FAIL[ | seenote# PASS [ |
Spec: < 60 PSI/Min Actual

Delay Time @ Max Flow PASS Er FAIL| | see note# PASS [ |

Spec: 0.060 = Std Dev. < 0.11
(See Empower Report))

Instrument Result: PASS [ FAIL [ ] Signed VK/«\ Jﬁ‘\% Date: 8 (Jan 1201

-

Event [ Resolution —[ NCR # _

| |
N{KF@Z Jan 2019 |

Hevady
| TEF2950 - &
| .24 l 2

Note: Fill in 'N/A" if not applicable.

This Test Record and any data contained within it are proprietary to 'Waters Corporation and must be retatned by Waters for the time period prescribed in
its Quality Records Retention Policy. If any of the individual tests noted above fail, a note must be referenced that details the work performed to corrett
that specific deficiency. An overall failure indicates a special circumstance in which case a complete retest is to be done A second form is required to
document that testing. The initial form must be attached and retained.

Waters Confidential Itis the user's responsibility user to verify the correct, released revision of this document. Template 720002013 V0O
HARD COPY UNTONTROLLED WITHOUT SAP-GEMERATED EFFECTIVITY TIME & DATE STAMP

Effective from: 04/09/2015 thru: .. 735003156 TSP 000 0! RELEASE GEMERAL
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JutN

umber: 279001313

/ested By: BONNIE FLEURY

Serial

Number: 0413369

Description: Splitter, 30-100 ml/min, 5,000:1
Date: 1/8/2018

Sample Set: 30 to 100_5000 to 1 split
Factory Order: p m

2.00-
N~
1 J
1.80 o
c
b Q
1.60 g
] @
o
| X
1.40- 8
o
120
2 1.00—:
4 o]
0.80- f_fl
7 o
o c
0.60- b
| o
©
1 g=3
0.40 >
] 2
N o &
0.20-
0.00-
005 0.10 0.15 020 025 030 035 0.40 '
Minutes
Component Summary For Retention Time
Date Acquired Propylparaben Hevahon 22
1 1/8/2018 8:30:20 AM EST 0.14810 TEF32950- &%
2 1/8/2018 8:30:20 AM EST 0.24684 .24 2 2
Std. Dev. 0.0698
Component Summary For Height
Propylparaben
|
SampleName (V) 3 .
1 {30-100 mi/min, 5,000:1 split 210805 060 Sgﬁ_cg %at[l)ons. 110
<= <=
2 | 30-100 ml/min, 5,000:1 split 1974829 0. ] \ t } ev. 0.
o 210808 Analytical (Min) Height > 125,000

This Test Record and any data contained within it are proprietary to Waters Corporation and must be retained by Waters for the time period prescibed inits Quality Records

Retention Policy. If any of the individual tests fail; a note must be referenced that details the work performed to correct that specific deficiency. Anoverall failure indicates
aspecial circumstance in which case a complete retest is to be done. A second form is required to docurment that testing; theinitial form must be attached and retained.
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