APPROVED BY

Deputy Minister of Industry, Science and Technology of the Russian Federation

Tereshchenko G.F.

January 30, 2002

INPUT DESIGN DATA REGULATIONS (
Enforced on the day of approval

INTRODUCTION

The Input Data Regulations apply to initial design data for fabrication of products by the chemical sector enterprises, irrespective of their organization and legal form of ownership, and specify their makeup, procedure of development, official registering, concurrence and approval.

When developing the input data, one should be guided by the Federal Law No. 116-FZ of July 21, 1997 “On Industrial Safety”, as well as by guidelines of the State Mining and Industrial Supervision of Russia (Gosgortekhnadzor of Russia), Ministry of Natural Resources of the Russian Federation and Ministry of Public Health of the Russian Federation, Department of the State Sanitary and Epidemiological Supervision.

The customer enterprise (hereinafter the Customer) provides completeness of input data and furnish the information by attracting several developer enterprises (hereinafter the Executors).

The Customer is to hand over the complete input data to the Project Developer.

The input data or their specific sections are developed by the Executors based on a contract with the Customer.

The Customer and Executor of the input data are to sign a joint protocol or requirements specifications, defining the list of the input data sections to be developed by the Executor.  

1. INPUT DATA MAKEUP

1.1. Input data shall contain the following sections:

· Introduction;

· General information about the technology;

· Outlooks for production and consumption;

· Patent specification;

· Characteristic of products to be fabricated;

· Characteristic of the feed stock, materials, intermediate products and energy resources;

· Physicochemical and heat-transfer properties of the source materials, intermediate products, by-products, end products and production waste;

· Chemical aspects, physicochemical fundamentals of the processes, treatment of production waste inclusive;

· Description of the process and process flow diagram;

· Material balance;

· Coefficients of the source and auxiliary materials consumption;

· Mathematical description of the apparatuses and process;

· Data for calculation and selection of basic process equipment, nonstandard equipment detail designs or requirements specifications;

· Analytical process monitoring;

· Recommendations on the environmental protection and production waste utilization;

· Recommendations on the operational safety and protection of labor.

The input data makeup is defined by the Customer, involving, as a rule, the Project Developer.

2. CONTENTS OF THE INPUT DATA SECTIONS

2.1. Introduction

2.1.1. The Customer enterprise or organization, the Contract No. and the date of signing the Contract are to be indicated in this section.

2.2. General data on the technology

The following data are to be reflected in this section:

2.2.1. Name of the process, method of production, output, number of process lines (flows), stages.

2.2.2. Information about domestic and foreign analogs.

2.2.3. Characteristic and results of operation of the laboratory, experimental and pilot-industrial setups used for finishing off and verification of R&D studies put in the basis of the input data development.

2.3. Outlooks for production and consumption

This section should describe:

2.3.1. Demand for marketable products in future in view of selling the by-products and products yielded by the waste treatment. Assessment of export opportunities.

2.3.2. Supply of the production process with feed stock and materials of the required quality.

2.4. Patent specification

2.4.1. The patent card evidencing that the process, equipment, etc. cannot lead to patent infringement, a patent research report and a list of the used patents and patents recommended for designing.

2.5. Characteristics of the product to be fabricated 

This section indicates:

2.5.1. Technical name of the product in conformity with regulatory and technical documentation.

2.5.2. Title of the state or branch standard, specifications, enterprise standard, based on which the products will be fabricated with indication of the relevant technical requirements.

2.5.3. Main properties and quality of the product, its physicochemical properties and constants, physical configuration, density, solubility, melting / solidification or boiling point, vapor pressure, viscosity, electric conductivity, dielectric constant and other indices.

All the data must correspond to similar data generally used in the state and branch standards, specifications, enterprise standards or data provided in reference or technical literature with a compulsory reference to them.

In the event of fabrication of several marketable products, the characteristics are to be given for each of the products individually. 

2.6. Characteristics of the feed stock, materials, intermediate products and energy resources

2.6.1. Data characterizing the feed stock, materials, intermediate products and energy resources shall be systematized and presented as a table (Table 1).

Table 1

Characteristics of the feed stock, materials, intermediate products and energy resources

	Name of the feed stock, materials, intermediate products
	State or branch standard, enterprise standard, specifications, regulations or source material preparation technique
	Compulsory indices to be checked
	Regulated indices and permissible deviations

	1
	2
	3
	4


All types of the feed stock, materials, intermediate products and energy resources used in the production process shall be indicated in the Table. All the indices contained in the Table are provided with permissible deviations.

2.6.2. When necessary, special requirements to the feed stock, materials, intermediate products and energy resources used in the production process, including requirements to service water, compressed air, nitrogen and inert gases directly contacting the product, shall be formulated.

2.7. Physicochemical and heat-transfer properties of the initial, intermediate, by- and finished products and production waste are to be stated.

This section provides:

2.7.1. Physicochemical and heat-transfer properties of the initial, intermediate, by- and finished products, reaction masses, mixes and production waste in the working range of temperatures and pressures, namely: melting, boiling, softening points, phase transition heat, specific heat, heat conductivity, viscosity, solubility in water and other media, vapor pressure, density, dielectric permittivity, volumetric expansion factor, surface tension, capability for azeotropic mixture formation, etc. 

2.7.2. Diffusion factor, relative volatility factors of the mixtures separated by distillation, the Henry coefficients for gases, separated by adsorption, distribution factors for extraction processes of phase-separating liquids or the relevant distributions for extraction process of the phase-separating liquids or the relevant equilibrium concentrations in co-existing phases.

2.7.3. For solid and resin-like (viscous) and loose products the information about their adhesion, packing, lump formation ability, wettability, freezing ability, hygroscopic properties, abrasive properties, bulk weight and density, grain-size composition, dust dispersion, dusting factor, slope of repose, susceptibility to decomposition, self-ignition, potentiality of pneumatic transportation (with indication of transporting agent) or in the form of suspensions (emulsions) by piping or as a melt is to be furnished.

2.7.4. Data on electrostatic charge potential 

Note: physicochemical and heat-transfer properties are indicated in the event of their absence in reference literature, for the available information the source of reference is to be indicated. 

2.8. Chemical aspects, physicochemical fundamentals of the processes, treatment of production waste inclusive

2.8.1. Chemistry of the process by stages.

2.8.2. Heat effects of the chemical reactions and physical processes.

2.8.3. Kinetic equations of basic and side reactions.

2.8.4. Conversion and yield by the process stages.

2.8.5. Influence of hydrodynamic conditions of each reaction process on its main indices (conversion, yield, etc.)

2.9. Process and flowsheet description

2.9.1. The flowsheet shall contain all major apparatuses and machines. The flowsheet shall indicate the recommended parameters of the heat carrier or refrigerant at the inlet to each heat-exchange apparatus, as well as the scheme of the process most important parameters regulation with indication of the main cutoff and control valves.

2.9.2. The flowsheet is to be described by the process stages, starting from receipt and preparation of the feed stock and ending with shipment of the finished product. 

The following is to be indicated in the description:

· Main process parameters with special indication of the features affecting quality assurance of the product and the process safety;

· Basic equipment employed;

· Process parameters control, alarm and interlocking systems.

Conditions giving rise to precipitation, resinification products, foam, aerosols and dust are to be specially pointed out. The methods to be used for their formation prevention and their removal are to be indicated.

2.9.3. The flowsheet description shall provide data on output of the product from a unit of the equipment volume for all main and auxiliary stages, including the units for preparation and regeneration of catalysts and auxiliary materials, cleaning and neutralization of the production waste, waste water and gas emissions, waste treatment, automation of loading the reagents, etc. 

2.9.4. For transfer processes of combustible vapor-gas mixtures, liquids and finely dispersed solid products the permissible values of the speed, pressures, temperatures of the transferred combustible products are to be provided, bearing in mind the physicochemical properties of the substances to be transported.

2.9.5. The description of chemical products separation processes (combustible products or their mixtures with non-burning ones) is to indicate the degree of the media separation and explosion safety measures preventing formation of explosive mixtures at all stages of the process. 

2.9.6. Dosing of the components in the reaction processes is to be mainly automated and it should be performed in the sequence ruling out potentiality of explosive mixtures formation inside the apparatuses or uncontrolled reaction course.

2.9.7. For preventing potential overheating of the substances involved in the process, their self-ignition or thermal decomposition with formation of explosive products due to contact with the apparatus heating elements the temperature conditions, optimal rates of the products transfer, maximum permissible time of their staying in a high-temperature zone are to be stated.

2.9.8. If non-burning liquids containing dissolved burning gases are used in the process, which are to be discharged to the sewage system, the measures aimed at burning gases separation from them and their residual content are to be indicated along with testing of the burning gas content and the testing periodicity.

2.9.9. For the apparatuses used for aerosol separation the measures aimed at prevention of the solid phase precipitation on inner surfaces of the apparatuses or safe methods and periodicity of the operations aimed at the deposition removal are to be set forth.

2.9.10. If in the process of drying the product to be dried contacts directly the drying agent, the methods of treating the spent drying agent for dust of the dried product and the means for testing the purification quality, as well as the testing periodicity, are to be mentioned. 

2.9.11. In the description of the reaction processes occurring with possible formation of intermediate peroxide compounds, side explosive products of resinification and compaction (polymerization, polycondensation) and other unstable substances with their probable deposition in the apparatuses and piping the following are to be indicated: 

· the methods and periodicity of testing the content of impurities in the source material, which promote formation of explosive substances, as well as the presence of unstable compounds in intermediate products;

· the methods and periodicity of introducing the inhibitors preventing formation of dangerous concentrations of unstable substances in the apparatus;

· the necessity of continuous circulation of the products, source materials in the reservoirs for preventing or reducing the potentiality of solid explosive and unstable products deposition;

· methods and periodicity of withdrawal of the reaction mass enriched with dangerous components from the apparatuses;

· conditions and storage period of the products able to polymerize or resinify, their transportation duration inclusive.

2.9.12. When using the catalysts, organometallic inclusive, which tend to self-ignition and (or) explosion in case of interaction with the air oxygen and (or) water, the measures, preventing feed to the system of the feed stock, materials and inert gas containing oxygen and (or) moisture in the amounts exceeding the maximum permissible values, are to be indicated. Permissible concentrations of oxygen and moisture, the methods and periodicity of their content testing in the input products, bearing in mind the physicochemical properties and the catalysts used, are to be stated.

2.9.13. For storage processes and discharge-filling of liquefied gases, highly inflammable and burning liquids the procedure for coping with the process operations aimed at storage and transfer of combustible liquid substances, filling and emptying the mobile and stationary storage reservoirs, selection of the process parameters, their values responsible for explosion safety of the operations (pressure, transfer rate, maximum permissible and minimal levels, methods of devacuumization, etc.) is to be set forth.

The measures preventing potentiality of accidental mixing of the products at all stages of the discharge-filling operations.

A description of the procedure of the reservoirs preparation for filling (emptying from residues of previously stored products, cleaning, washing, disinfection of the reservoirs, etc.) and operations aimed at switching over (connection) of the pipelines, valves is to be provided.

The measures ruling out the potentiality of explosion in the equipment are to be enumerated.

2.9.14. A description of safety devices and systems of feeding inert and inhibiting substances, as well as inspection periodicity, are to be described.

2.9.15. Recommendations are to be made in the flowsheet description as to the use of waste energy.

2.10. Material balance

2.10.1. The material balance is composed per unit of time (hour), per unit of product fabricated, per one production flow, or production capacity as such.

2.10.2. The material balance table for continuous processes is located in the bottom part of schematic flow diagram or on individual sheets as follows:

Table 2

	
	Component name
	Molecular mass
	Flow No. 1

	
	
	
	kg/h
	wt %
	m3/h at NTP
	vol.%

	1
	Benzene
	78
	3286
	99.88
	943.7
	99.0

	2
	Cyclohexane
	84
	-
	-
	-
	-

	3
	Hydrogen
	2
	-
	-
	-
	-

	4
	Nitrogen
	28
	-
	-
	-
	-

	5
	n-Heptane
	100
	2
	0.06
	0.45
	0.05

	6
	Methylcyclohexane
	98
	2
	0.06
	0.46
	0.05

	7
	Sulfur, ppm
	32
	0.5
	-
	0.35
	-

	
	Total
	
	3290.0
	100.0
	944.61
	100.0


i.e. for each flow its composition, flow rate in kg/h and in m3/h are indicated. The numbers of flows are put down in the flowsheet.

For batch-type (periodic) processes

Table 3

	Supply to the operation
	Consumption per operation

	Composition, kg
	wt %
	Composition, kg
	wt %


2.11. Source and auxiliary materials consumption coefficients

2.11.1. The source and auxiliary materials consumption coefficients are to be provided in the form of a table (Table 4).

Table 4

	Name of the feed stock and materials
	Consumption coefficient
	Note

	1
	2
	3


  The Table is to be preceded by the accounting unit of the product.

2.12. Mathematical description of the apparatuses and process

The section shall provide:

2.12.1. Mathematical models and computer codes, which permit making calculations of the stages and process as such, as well as hardware-process calculations for selection of basic equipment.

2.12.2. The equations and computer codes for calculation of phase equilibria, chemical reactions, physicochemical properties of the substances and mixtures.

2.12.3. Calculation techniques and data for calculation of the process kinetics.

2.12.4. Recommendations on the choice of criteria for the processes optimization.

2.12.5. Equations for the calculation of original mass-exchange processes.

2.13. Data for the calculation and selection of basic industrial process equipment.

This section provides:

2.13.1. Recommendations and requirements for the calculation and selection of equipment and filling coefficient of the reaction apparatuses.

2.13.2. For reaction processes: output per unit of reaction volume, catalyst weight or volume, reacting substances time of contact, volumetric and linear flow rates, resistance of the catalyst layer under the recommended process conditions, recommendations on the character of the reaction media transfer, type of agitator, stirring intensity.

2.13.3. For the processes of separation, mixing, fractionation and dosing: recommendation on the choice of the relevant equipment and experimentally determined specific productivity, type of the filtering fabric, methods of regeneration. 

2.13.4. Recommendations verified by using actual media on the choice of corrosion-resistant structural and protective materials, including nonmetallic ones, for the main process equipment, pipelines, valves.

2.13.5. Recommendations on sealing (packing) materials, transition modes inclusive.

2.13.6. Detailed designs, of original equipment and requirements specifications for the development of new machines.

2.13.7. Recommendations on the type of trays (packing), the trays efficiency, equivalent height of the packing, theoretical number of the trays, resistance of the trays and packing.

2.13.8. Recommendations on the liquid seals.

2.13.9. Recommendations on anticorrosion protection of the building structures.

2.14. Recommendations on the process automation and control, production mechanization

This section shall provide:

2.14.1. Fundamental approaches to automation of individual units and apparatuses.

2.14.2.  Recommended control parameters and automated control circuits. Permissible testing errors. Recommended hardware.

2.14.3. List of points and parameters controlled by using automatic analyzers in the flow with indication of hardware for analyses. Recommendations on automatic samplers.

2.14.4. Recommendations and substantiation of using the computerized process control systems and computers. Hardware, process control algorithms, normal and emergency discontinuance of the process. 

2.14.5. List of controlled parameters, defining the process safety. Recommendations on the interlocks. 

2.14.6. Recommendations on mechanization and automation of the loading, dosing, packaging units, transportation and storage of the source materials, auxiliary materials and finished products.

2.15. Analytical process monitoring

This section shall contain:

2.15.1. Recommendations on analytical control of the production, indication of sampling points, periodicity of analysis, controlled parameters and rated limits of their variations, employed methods of analysis and the executor.

2.15.2. Recommendations on the choice of sampling devices.

2.15.3. Labor input (in hours per day shift and per day) for analytical control of the production process, including the chemical and instrumentation methods of analysis.

2.15.4. A list of special laboratory equipment. Special requirements, if any, for designing a laboratory room. 

2.16. Recommendations on environmental protection and production waste utilization 

This section shall contain:

2.16.1 Characteristic of other than reusable production waste, contaminated sewage and gas effluents, which is to be provided as a table.

The table shall contain:

· A place for taking out the process waste system, waste water and gas effluents;

· Amount (average, minimal and maximum) per one ton of finished product or per operation;

· Composition;

· Information about toxic substances contained in the waste, sewage and effluents;

· Aggregative state (for waste);

· Effluent parameters (temperature and pressure);

· Point of destination;

· Recommended method of utilization or neutralization

2.16.2. Process of initial (local) treatment of chemically and mechanically contaminated sewage, waste water from treatment of process packages and process equipment inclusively, which provide opportunity of their reuse or their forwarding to the central station of biological treatment (for new products, which have not yet been manufactured before). Parameters of the treatment process. The process chemistry. Recommendations on processing or utilization of sediments. Composition of treated waste water.

2.16.3. Process of neutralization of gas effluents. The process chemistry. Composition of the treated off-gases. Recommendations on the use, utilization or neutralization of the spent reagents.

For adsorption treatment of gas effluents the type of adsorbent, data on dynamic and static capacity of solid adsorbents, displacement efficiency or data on the values of joint adsorption of all components for multi-component mixes, recommendations on the gas rate and adsorbent structure. 

For thermal neutralization the composition, toxicity, corrosion properties of the burning products. Process conditions, Composition of externally dumped clean gases, taking the background into consideration.

2.16.4. Recommendations on utilization or neutralization of production waste. The process chemistry. For thermal neutralization – the composition, toxicity, corrosion properties of burning products. Process conditions. 

2.16.5. Methods of determining initial, intermediate and final toxic products in the air of production rooms, in the air of residential settlements, in water bodies and in soil.

2.17. Recommendations on safe operation of the process and protection of labor

This section shall provide:

2.17.1. Data on characteristic of toxic properties of the source materials, intermediate products, finished products and production waste. The maximum permissible concentrations or approximate safe levels of impact produced by airborne toxic substances (methods of analysis).

2.17.2. Toxicological characteristic for substances, which have not been previously manufactured by the industry:

· Data on the character of impact on human organism;

· Measures aimed at rendering first aid to the injured person as applied to each substance individually; 

· Recommendations on individual protective means of the personnel and methods of the means degassing (cleaning).

2.17.3. Fire-hazardous, explosive and pyrophorus properties of the substances encountered in the process. The flash points, ignition points, self-ignition temperature, combustion heat, explosivity limits, inclination to self-ignition, explosion maximum pressure, rate of explosion rise. The values mentioned shall be identified for all aggregative states of the substances, as well as their mixtures encountered in the process.

2.17.4. Recommendation on the use of explosion suppression substances.

2.17.5. Main hazards of the process caused by: specific features of the process or performance of certain process operations, specific features of the employed equipment and its operation conditions; safety rules infringement by the personnel. 

2.17.6. A list of the most hazardous places in the flowsheet in the event of deviation from normal process conditions.

Situations due to the deviations (with indication of the deviations as such) from recommended process parameters at each process stage and in each unit are to be described.

The recommended measures to be taken in the event of the deviations mentioned, as well as preventive measures, are to be indicated.

2.17.7. Possible sources of toxic substances effluents are to be indicated. Recommendations are to be made for assuring the equipment leak-tightness and methods of trapping the toxic effluents. 

For the new substances (which have not been previously manufactured by the industry) the methods of cleaning and degassing of the equipment, pipelines and building structures are to be suggested.

Instructions are to be made about the use of neutralization of the waste after degassing.

2.17.8. Data on permissible content of oxygen, other oxidants, moisture in carrier gas are to be provided. Measures aimed at prevention of explosive mixtures formation in the equipment and pipelines under all modes of operation, startups and shutdowns are to be suggested. 

2.17.9. For the new products (which have not been previously manufactured by the industry) recommendations are to be made as to the methods of their degassing, washing and frequency of the relevant treatment of the working overalls, amount and type of detergents to be used. Recommendations on waste water treatment after laundry of the clothes are to be made.

2.17.10. In the event of manufacturing new products, recommendations are to be made on the workday duration. Potentiality of employment for women is to be considered. Recommendations are to be made on medical examination of the personnel, additional leave of absence and special increased nourishment.

2.17.11. Recommendations on safe methods and points of sampling.

2.17.12. Recommendations on procedure of the process startup, its normal and emergency discontinuance.

2.17.13. The most dangerous places of the flowsheet from the viewpoint of possible fire or explosion are to be pointed out.

2.17.14. The places in the process, where there is a need for automatic fire extinguishing are to be identified.

2.17.15. The places of possible sources of noise and vibration for process reasons are to be identified and recommendations are to be made on their elimination or their reduction to permissible values.

2.17.16. Potentialities of electrostatic charge accumulation, its hazards and methods of neutralization for the substances, which are lacking in reference and regulatory literature. For the known substances a reference is to be made. 

2.17.17. Recommendations are to be made on decontamination and neutralization of the process products in case of spills and accidents.

2.17.18. Critical parameters are to be stated by the main stages of the process. 

Note: Toxicological, explosive and fire-risk characteristics are given if they are lacking in reference literature, for the known ones a reference is made. 

3. PROCEDURE FOR THE DEVELOPMENT, CONCURRENCE AND APPROVAL

3.1. No license is required for input data development (as per resolution of the Government of the Russian Federation No. 326 of April 11, 2000).

3.2. Input data at the Customer’s will can be coordinated with the Project Developer.

3.3. Input data are to be approved by the Customer.

4. OFFICIAL REGISTERING PROCEDURE 

4.1. The title sheet of input data is officially registered by putting signatures in conformity with procedure set forth in Section 3 and Appendix 1.

4.2. The input data table of contents is done as follows: 

Table of contents

Page

1. ______________________________________________________________________ (Section title)

2. ______________________________________________________________________

3. ______________________________________________________________________

4.3. The input data second sheet shall contain a list of developers. 

( Hereinafter Input data





