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2. Purpose and Scope 
The objective of this URS is to define and document the requirements of the User Requirement 
Specification for pure water generator system for CIP purposes at SinaDarou Pharmaceutical site. 
These requirements will assure that water treatment systems will correctly and reliably perform its 
intended functionality.  
This specification covers the design, manufacture, installation, testing and documentation of the 
water treatment for SinaDarou pharmaceutical company. 

3. Responsibility 
The Supplier of the system is required to adhere to the content of this document; any 
deviations proposed must be clearly identified and justified by the Supplier 

4. Overview  
This Water treatment system is required to improve the quality of water, 
remove contaminants and undesirable components to make it appropriate for a specific purpose 
which is performing ClP in production area. 

 

5.  Operational Requirements 

5.1 Function 
5.1.1 The system shall be completely assembled, pre-piped, pre-wired and preferably skid mounted 
5.1.2 The system shall have microprocessor based control panel for ease of operation and inbuilt 

process logic. 
5.1.3 The system shall have auto start/ stop based on water level in the supply tank. 
5.1.4 The system shall be equipped with Electrical panel for plant protection and shall have 

integrated raw water pump with the unit.  
5.1.5 The system shall have integrated pretreatment modules for removal of suspended solids along 

with pressure gauge 
5.1.6 The system shall be capable of working 24hrs.x365 days by using the semi treated water 

provided through well water supply. 
5.1.7 all components (main items, valves, instruments, etc.) shall be tagged to ensure full traceability. 
5.1.8 Data sheets and (where applicable) certifications for the components shall be provided. 
5.1.9 the instruments shall be Factory-calibrated before delivery. 

 

5.2 Capacity 
5.2.1 PW outlet flowrate: 1000 liter/hour 

5.2.2 PW storage tank: 5000 liters 
  

5.3  Process Requirements 

https://en.wikipedia.org/wiki/Water_quality
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Contaminant
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The system shall provide a water treatment system, fully piped, wired, instrumented, and 
tested, consisting of the following as a minimum: 

  5.3.1 Pre-treatment: For removal of colloids, particles, free chlorine and minerals 
5.3.1.1 Micron Cartridge Filter 
5.3.1.2 Softener 
5.3.1.3 UV lamp 

 
5.3.2 PW Generation 

5.3.2.1 reverse osmosis (RO): for removal of 95-99% of contaminations including ions, 
particles, bacteria and organic molecules(MV>200KDa) and to ensure constant flowrate 
5.3.2.2 High Pressure Pump Type Vertical Multistage 
5.3.2.3 Pure water outlet conductivity must be ≤ 5.1 µS/cm at 23 °C and Nitrates value must be 

maximum 0.2 ppm ( find attachment 1) 
5.3.2.4 The outlet water quality requirement should comply with PIC/S standard which is 

attached in this document.(find attachment 2) 
5.3.2.5 Fully automated sanitization of the entire storage and distribution system up to the 

point of use 
5.3.2.6 The system must have analysis equipment including PH meter, Conductivity meter, Flow 

meter, free chlorine measurement and online TOC analyzer (optional) 
5.3.2.7 PW loop must have : 

5.3.2.7.1 a constant pressure , 3 bar  
5.3.2.7.2 2’ pipe size 
5.3.2.7.3 170 meter length 

5.3.2.8 The electro motor pump must be controlled with VFD. 

 
 

5.4 Process Control 

 Alarms and controls: 
5.4.1 Alerts and alarm functions should be specified and cover all system ability to comply with all set 

points and adjustable parameters. 
5.4.2 In the loop, the pressure must be constant, so the pump must be controlled with motor drive. 
5.4.3 All components and materials have to be listed and approved by the customer. 
5.4.4 All parts have to be grounded. 
5.4.5 In the control-cabinet at least 30% of spare place has to be left over. 
5.4.6 The control-cabinet has to be designed so that the part for the power supply and the part 

for the controller devices are kept separate. 
5.4.7 Allowed temperature of the components within the control-cabinet from +5°C to 35°C (EN 

60204) has to be ensured. 
5.4.8 All wires have to be numbered on both sides, external from connector block inside the 

control cabinet. 
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5.4.9 All data lines have to be shielded. 
5.4.10 Free access to the connectors and devices in the control-cabinet. 
5.4.11 Separate laying of the data line and the line for the power supply. 

5.5 Control voltage 24 V DC 
5.6 Two supply connections have to be foreseen, one for UPS and one for direct power connection 

with emergency power. 
5.7 The control cabinets are either integrated in the equipment or above on the suspended ceiling in 

the technical area 
5.8 The system must unify upstream and downstream machines to work simultaneously Pre-set 

maximum and minimum values in the parameter setting to prevent user settings over the range 
5.9 Equipment failure can be analyzed by failure analysis system comes with equipment diagnostic 

functions 
5.10 Suppliers can archive remote diagnosis through the network for the production line 

5.11 Drive: Protection class must be at least IP54 

5.12 PLC for process control and data acquisition. Operating panels of this equipment will be 

mounted in the technical area and switch panel in the hygienic class D area. 

5.13 The controller has to be connected to a UPS-system. In case of power supply failure of the 

machine has to stop in a safe condition. The needed UPS-capacity for this step has to be 

specified, backup time at least 1h. 

5.14 Emergency-stop buttons has to be provided in all dangerous zones 

5.15 Protection class: at least IP 54 according to DIN 40065 

5.16 System / equipment suitable for nominal voltage 400 V (three phases) according to DIN IEC 38. 

System / equipment suitable for rated frequency 50 Hz ± 10%. 

5.17 All drives will be switched on directly (without delta-wyes). 

5.18 The system has to be designed and built in accordance to the Low Voltage Directive (LVD) 

73/23/EEC 

5.19 Protection against overload is required. 

5.20 Protection against short circuit is required. 

5.21 Cross-sectional areas and connections of the protective conductor according to EN 61010-1. 
Insulating resistance according to EN 60204-1 and VDE 0100 T610. 

5.22 Voltage test according to EN 60204 and VDE 0100 T610. 
5.23 Residual voltage test according to EN 60204. 
5.24 Every electric circuit, that has to be grounded, has to be connected to one central grounding 

point. The connection to the 0-potential will be provided on site. 
5.25 Solvable 0-voltage connections of the control low voltage to the grounding system have to be 

established. 
5.26 0-voltage connections of the devices with low voltage outlet have to be established. 

An emergency-stop has to be at every dangerous place. 
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5.27 Safety devices cannot be circumvented on an easy basis or be disabled. 

5.28 Safety devices operate directly in the circuit. 

5.29 An emergency-stop should be within the reach for the operation personnel. 

5.30 A simple calibration, recalibration, repair or exchange of the measuring device (sensor and 

transformer) must be possible. Necessary cable lengths for a replacement and calibration of the 

sensor next to the machine have to be allowed for. The line must be adjustable. 

5.31 The software of the automation has to accomplish the following functional requirements: 

5.31.1 Automated process execution and visualization 

5.31.2 Automated registration of the measured process values, including a graphical analysis of 

these data 

5.31.3 Monitoring of the critical process values within limits (warning and action limit) 

5.31.4 Automatic alarm in case of an overstepping of a critical value and in case of failure 

5.31.5 Reporting 

5.31.6 Calibration 

5.31.7 User administration 

5.31.8 Archiving, backup of acquired data online via external system 

5.32 Consecutively the requirements for the individual functional requirements are specified 

5.33 The software for the process execution, data acquisition, data processing and reporting has to 

be projected, created, tested and documented according to GAMP Vol.5. 

5.34 The software of the automation for the process execution, data acquisition, data processing and 

data archiving has to be compliant to 21 CFR Part 11 and has to be validated. 

5.35 The software has to be organized in at least three levels: 

5.35.1 Field level (Standard signals: 24 V DC for I/O-signals; 4 - 20 mA for analogue signals; Field 

bus Profibus DP for valves)). 

5.35.2 Controller-level (continuous and sequential functions in the controller). 

5.35.3 Recipe level for operation and monitoring (Recipe level in the PC-System). 

5.36 The analogy signals are directly wired to the field bus. 

5.37 Standard sequence structure: 

5.37.1 The standard sequence structure (typical) must have, according to the state transition 

diagram, the following branches: 

5.37.1.1 RUN 
5.37.1.2 ABORT 

5.37.1.3 HOLD 
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5.37.1.4 S-HOLD 

HOLD means that the sequence remains in the actual step and the transition to the next step is 

blocked. 

S-HOLD means that in case of equipment failure a safe mode of operation has to be ensured at all 

times by proper means. The machine has to stay in safe operation mode without taking any damage 

or inflict damage on other systems in case of equipment failure. 

If the HOLD status is not directly managed by the supervision, other solutions included in the freeze-

drying cycle can be accepted. This point will be studied during DQ. 

Data integrity: 

New or changed raw data sets are not allowed to overwrite existing data. 

 

5.38 In case of instrument air failure, safe mode of operation has to be assured at all times. In case of 

electrical power failure, safe mode of operation has to be assured at all times. 

5.39 In case of electrical power failure, safe mode of operation has to be assured at all times 

5.40 In case of electrical power failure, the requested UPS must buffer and safe all relevant process 

data and must assure secure and reliable system shut down after a certain period of power 

failure. 

5.41 In case of no sufficient utilities the operation has to stop in a second way. 

5.42 Ventilator (control cabinet) failure must be indicated by an alarm. Not included in control 

system. 

5.43 In case of ventilator (control cabinet) failure process start is interlocked. 

5.44 Active processes must not be aborted. 

5.45 High temperature in the control cabinet must be indicated by an alarm message. A thermostat 

in the control cabinet and the contact will be added to the GTC (GTC) signal. 

5.46 In case of high temperature in the control cabinet process start is interlocked. No report of the 

signal to POLARIS 2 supervision (only hardware contact). 

5.47 Active processes must not be aborted. 

5.48 Motor protection failure must be indicated. 

5.49 Line safety switch failure must be indicated. 

5.50 Remote assistance, maintenance must be documented in a readable log-file. 

5.51 System and application access are only allowed with user-ID and password. 

5.52 The password must be changed periodically. 
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5.53 An alarm has to provoke the following: 

5.53.1 Colored identification at the visualization. 

5.53.2 Acoustic signal 

5.53.3 Alarm messages, warning messages and user notifications have to differ from each other 

and have different priorities which need to be visualized accordingly. 
5.53.3.1 Priority 1: System messages (system failure). 

5.53.3.2 Priority 2: Malfunction message (motor protection switch, sensor breakage etc.) 

5.53.3.3 Priority 3: Alarm messages (action limit) 

5.53.3.4 Priority 4: Warning messages (warning limit) 

5.53.3.5 Priority 5: Operation notification (information for the operator) 

5.54 2 alarms levels can be proposed with the use of GTC contact relayed on the supervision, with for 

example a flash lamp. Details to be approved during the DQ. 

5.55 System, malfunction, alarm and warning messages must be classified in different categories. 

According to the category the system reacts different: 
5.55.1 Category 1: System returns in initial safe state. 

5.55.2 Category 2: Active processes are aborted. 

5.55.3 Category 3: Non-influence on the active process. 

5.56 According to the alarm, the system will react according to the 3 mentioned categories but 

alarms are not classified in categories. 

5.57 All alarm notifications have to be documented with the following information: 

5.57.1 Date and time of the alarm. 

5.57.2 Description of alarm. 

5.57.3 Date and time of alarm acknowledgement. 

5.57.4 Date and time of alarm end / confirmation. 

5.57.4.1.1.1.1.1 Who has confirmed the alarm? 

5.57.4.1.1.1.1.2 Critical alarm stops the machine 
5.58 Alerting and failure: 

As a minimum following alarm messages must be configured and displayed: 

5.58.1 Power failure 

5.58.2 Emergency button actuated 

5.58.3 Motor safe guard 

5.58.4 Run time error valve 
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5.58.5 PLC failure 

5.58.6 Program aborted 

5.58.7 Program run time error 

6 Environment:  

6.1 General conditions: 
6.3.2 Indoor location with dry surfaces and walls  
6.3.3 No direct or indirect exposure to sunlight  
6.3.4 Min. / max. operating temperature between 21°C and 30   °C 
6.3.5 Maximum humidity: 70% 

6.2 LOCATION, UTILITIES AND CONNECTIONS 
The system shall be installed in water treatment room at SinaDarou pharmaceutical site. 
Utilities: compressed air 6 bar 
 

7  Constraints 

7.1 Milestones and Timelines 
The water treatment plant shall be installed, commissioned and ready for operation till June 

2024 

7.2 Equipment Constraints 
The space dedicated to fit the appliance in the room is limited. The approximate space available 
is  2 meter (W) × 2.3 meter (L) × 3.5 meter(H) 

7.3  Compatibility and Support 
The equipment shall be completed in all respects, comply with GAMP and cGMP standards for 
cleaning and be verified as being in the correct order to enable full process validation to be 
performed., efficient, safe and secure operation and maintenance and shall have its systems 
tested 

7.4 Availability/Maintenance  
The water treatment system is intended to be operated Regularly, 24 hours per day. 
 System shall be maintained on a schedule as indicated by the supplier.  Supplier is to 
provide (at minimum) the following maintenance instructions: 

1. A comprehensive recommended maintenance (regular recommended inspection 
intervals, wear points, recommended spare parts list) 

2. Supplier shall supply Operation, Installation, Maintenance manuals 
 

7.5 Access Level  
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Different access levels for users: 
7.5.1 operator,  
7.5.2 supervisor,  
7.5.3 administrator,  
7.5.4 maintenance 

8  Lifecycle 

8.1  Testing 
The following qualification stages is required for water treatment system: 

8.3.2 Functional Design Specification (FDS) 
8.3.3 Factory Acceptance Test (FAT) 
8.3.4 Commissioning 
8.3.5 SAT protocol      
8.3.6 Installation Qualification (IQ) 
8.3.7 Operational Qualification (OQ) 
8.3.8 Gassing Cycle Development (GCD) 
8.3.9 Performance Qualification (PQ) 

Factory Acceptance Test (FAT) may include but not limited to the following Inspections: 
8.3.10  Dimension and layouts 
8.3.11 Connection size, orientation, position as drawings 
8.3.12 Components and instrumentation as required 
8.3.13 Materials and surface finish to the specification 
8.3.14 documentation (certificates and drawing) 

  8.2  Delivery/ Documentation 
Supplier should supply the documentation, and the machine test qualifications, including: 

• Installation drawing,  
• P&ID, 
• Electrical wiring diagram, 
• As Built drawing,  
• Operating Manual 
• Maintenance Instructions 
• Safety Instructions 
• Comprehensive recommended spares parts list. 
• FAT Protocol 
• SAT Protocol 
• Design qualification 
• Installation qualification documents 
• Operational qualification documents 
• Alarm list 
• Parts List / Mechanical and Electrical 
• Component list 

8.3 Support and training 
Training course should be performed by manufacturer on site 
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9  References 
• USP 43 
• CFR11, 21, 210, 211, 600 & 610 
• PICS 

 

10  Definitions, Acronyms and Abbreviations 
DQ = Design Qualification  
FAT = Factory Acceptance Test  
SAT = Site Acceptance Test 
USP = United States Pharmacopoeia  
HMI = Human-Machine Interface  
P&ID = Piping and Instrumentation Diagram  
cGMP = Current Good Manufacturing Practice 
IQ = Installation Qualification 
OQ = Operational Qualification  
PICS = Pharmaceutical Inspection Co-operation Scheme 
 

11 Document Distribution 
 

Department Version 
Original version Project Department 
Copy No. 1 QA Department 
Copy No. 2 QC Department 
Copy No. 3 Technical Department 
Copy No. 4 Production Department 
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12 Attachments 
Attachment 1:  
chemical and physical analysis of well water(water treatment feed water) 
Result test at 02/09/2023 

 
 
 

Raw parameter unit Measured value Test 

1.  PH - 7.4 St.M.4500-H+ 

2.  conductivity µS/cm 726 St.M.2510 

3.  Dissolved 
oxygen(DO) 

Mg/l 7.9 St.M.4500-O 

4.  color Pt-Co ND St.M.2110 

5.  Turbidity NTU ND St.M.2130 

6.  NH4 Mg/l ND St.M.4500-NH4 

7.  NH3 Mg/l ND St.M.4500 -NH3 

8.  NO2- Mg/l ND St.M. 4500 -No2- 

9.  NO3- Mg/l 8.4 St.M. 4500 -no3- 

10.  oil Mg/l ND St.M.5520 

11.  S2- Mg/l ND St.M. 4500 -s2- 

12.  SO42- Mg/l 84 St.M. 4500 -so4- 

13.  Ca2+ Mg/l 30.11 St.M.3500. Ca.B 

14.  Mg2+ Mg/l 13.36 St.M.3500. Mg.B 

15.  Total hardness Mg/l as 
CaCo3 

130 St.M. 2340-C 

16.  Alkalinity Mg/l 126 St.M. 2320-B 

17.  Detergent Mg/l ND St.M.5540 

18.  Bicarbonate Mg/l 153.72 St.M.2320-B 
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