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The results from the technology qualification can be used as:

e Acceptance for implementation of new technology.

e Basis for comparing different alternatives.

e Input for the evaluation of reliability of a larger system.

e Documentation of technology qualification development stage.

e In documenting regulatory compliance.

6.1.3 Dynamic reliability in technology qualification process

Hybrid models for dynamic reliability can be used in a technology qualification process to provide
confidence of safe, reliable and optimal fault tolerant performance. In a short manner, the qualification

process is a systematic guide in which:

e The requirements of the system are set.

e The technology is assessed to identify the novel elements and uncertainty around them.
e Failure modes and mechanisms are identified and their risk is assessed.

e The methods to provide evidence are specified.

e Evidence is collected.

e Performance assessments are carried out.

This is an iterative process as shown in Figure 6-3. Modifications are to be made if the requirements are

not met and the milestone is only reached when all requirements are met.

Traditionally, qualification methods such as process simulation models, finite element methods are done
separately than the reliability assessment using traditional methods such as reliability block diagrams
and fault trees. Hybrid models are a mean to combine such models, for dynamic reliability/performance
assessments that may allow to identify how failures or faults in components may lead to failures of the
overall system, or to provide enough confidence that they do not. For example, it could be possible to
identify if a fault tolerant control is able to keep the desired system performance under the presence of

faults, with a quantitative target.

Qualification basis

The technology qualification basis aims to provide the common set of criteria against which the
qualification activities and decisions will be assessed. In this step of the qualification process, the

technology is completely described, through text, calculation data, drawings and other relevant
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documents. The functional requirements are specified quantitatively if possible. This includes reliability

targets.

Requirements of performance in fault tolerant control

Different regions of requirements of performance can be identified for fault tolerant control as presented

by Blanke et al. (2016) and shown in Figure 6-4.

Unacceptable risk
Unacceptable performance

Degraded performance

Required Performance

Figure 6-4. Regions of required, degraded and unacceptable performance. (Adopted from Blanke et al. (2016))

In the region of required performance, the system is able to satisfy its function. The system should
ideally remain in this region. The controller can make the system remain in this region despite

disturbances, uncertainties of the model and small faults like degrading components.

Faults can cause the system to go from the required performance region to the degraded performance.
A fault tolerant controller must be able to take recovery actions to take the system back to the required
performance region. A supervision level is then required at the border of these regions to diagnose the

faults and adjust the controller.

The unacceptable performance region should be avoided by the means of a fault tolerant control. In this
region, if the performance continues to deteriorate then a region of unacceptable risk may be reached.
A safety system is enabled at this borderline to avoid hazardous events for the system and environment.
In subsea processing facilities, safety systems and control systems are implemented as separate units,

making it possible to design fault tolerant controllers without the need to meet safety standards.
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Requirements of performance in gravity oil/gas separator

In the case study of oil/water gravity separators, these regions of performance can be associated with

different level regions described by Arntzen (2016).

For process calculations, a level set point is assumed and called a normal level (NLL). This corresponds

to the required performance region.

The separator is expected to produce outlet flows with certain specified qualities, depending on the
downstream process. If the levels deviate too much form their intended set points, the performance may
be at risk and the separator cannot produce acceptable outflows. At this point, the system reaches the
unacceptable risk region. The surrounding must be protected due to safety or asset protection reasons.
Asset protection is implemented in order to protect equipment such as compressors or pumps. A
safety/asset protection system can act for these events, with shutdown that can be required for a very

low level (LALL) or a very high level (LAHH).

Before the level reaches the unacceptable risk region, alarm levels are set to notify the operations that
the control system is unable to manage the level and actions are required. These alarm levels, a level
alarm low (LAL) and a level alarm high (LAH), corresponds to the boundary between the degraded

performance and the unacceptable performance regions.

The qualification basis may require the system to operate within the acceptable performance region, i.e.
between specified LAL and LAH, with a quantitative target, e.g. the separator must be able to operate
with a water level h,, 4t between 1.9 and 2.1 meters during 10 years, with a probability of 90%, for a

given time.

Performance assessment

Performance assessment requires a quantitative reliability assessment to be carried out if a reliability
target is stated in the qualification basis. This quantitative assessment is based on failure modes
established in the threat assessment. Common methods for estimation of the system reliability are

mentioned in DNV-RP-A203 (2011):

e Reliability block diagrams (RBD).
e Fault tree analysis (FTA).
e Monte Carlo simulations of RBDs, FTs or more complex systems, using a suitable software

tool.

These traditional approaches such as RBD and FTA rely on failures of components and/or subsystems

in series or parallel to estimate the reliability of the overall system. In fault tolerant control the reliability
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of the overall system can be improved because the system remains operational after the occurrence of
faults even though the reliability of the components is not changed. Moreover, the effect of faulty
(degraded) components on the reliability of the overall system is not clearly assessed with traditional
methods. To show confidence on this fact in technology qualification programs, hybrid models can be

used for performance and reliability assessments through Monte Carlo simulations.

Figure 6-5 shows the evolution of one simulation of the hybrid model for degradation in the valve. In
the figure, the effect of shocks (occurring at times in which the accumulated damage in the valve body
increases) on the water outflow F,, ¢, 1s observed. It can be noticed that the control system is able to
compensate for the degradation process and position the valve accordingly, to maintain F,,,;., at the
needed value. This allows to maintain the set point of water level h,,gter (2 meters) and keep the
separator in a relatively steady state as shown in Figure 6-6. It can be said that for this particular

simulation the control is robust enough to tolerate the fault in a passive way.
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Figure 6-5. Degradation in valve and water outflow.
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Since the development of the fault/degradation follow a stochastic process, Monte Carlo simulations
with several degradation paths are required for properly assessing the performance of the system during

its mission time and support the decision process.

Figure 6-7 shows 50 simulations of the degradation in the valve and the water level under the presence

of the degradation.
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Figure 6-7. System performance under degrading valve.

In the figure, it can be observed that for the mission time, the system is able to perform within an
acceptable region despite a degradation process occurring in the valve body. It is important to point, that
several assumptions have been made in this model, such as constant inlet flow conditions to the
separator, i.e. constant flow, oil cut and droplet size. Under an assumption like this, the model cannot
be used to draw conclusions of a predicted performance, for that more uncertainties should be part of
the model like disturbances in these conditions, which will require more advance control strategies,
making it a challenging task to create appropriate hybrid dynamical models able to capture all dynamics
involved in the system. However, the potential of hybrid modelling in the development of new
technology for subsea applications and its qualification can be assimilated through the example
presented based in the case study. The qualification process is a useful frame and its results may accept
the implementation of the new technology, or serve the basis for comparing different alternatives, such

as control and/or maintenance strategies for compact separators.
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6.2 Application challenges

Despite the potential of hybrid models for coupling safety and reliability analysis with process and
control in system design, for new technology development, there are many challenges to overcome.
These challenges can be discussed in three different categories: modelling, simulation and analysis of

results.

6.2.1 Modelling

Setting up a hybrid model creates the base over which the analysis is made, and it the first challenging
task. Difficulties arise in understanding the dynamic operational conditions, the dynamic environment,
and the dynamical interactions between components of a system, and describing everything by means

of differential equations, that are later coupled with stochastic processes of failures and/or degradations.

Setting a hybrid model of a system, requires extensive knowledge about the system and often in different
very technical fields like chemical engineering, control engineering, applied mathematics, computer

science and others.

The gravity separator case study, represents a very simple case for a traditional reliability approaches
like FT or RBD. Based on the physical decomposition presented in section 5.1, and Figure 5-1 a fault

tree of can be modelled as in Figure 6-8.

1.Gravity
separation system

A

1.1. Pressure 1.2. Control system /
vessel 1.2.1. Level control
[ |
1.2.1.1. Sensors 1.2.1.2. Controller 1.2.1.3. Valve
[ |
1.2.1.3.1. 1.2.1.3.2. Valve
Actuator body

O O

Figure 6-8. Fault tree of the gravity separation system.
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The figure shows that from the traditional approach point of view, the system is very simple to model,
since a failure of any component can cause the failure of the overall system. A hybrid model however,
aims to capture much more than that and hence the system is much more complex to model, even with

assumptions made in order to simplify it, making it more challenging for larger systems.

Hybrid models are specific application driven, in the sense that a model cannot be constructed in a
general form, such as that they are easily adjusted for another application. In the gravity separator case
study, the separation dynamics are dependent on many parameters, such as dimensions of the vessel,
inlet flow rate, droplet size, oil cut, etc. and the control of this process depends on those parameters plus

valve sizing and flow inherent characteristic, tuning parameters, etc.

6.2.2 Simulations

Since hybrid models are difficult to conceive and more to solve analytically, simulations are a mean to

effectively solve the problem. However, the simulations required also find some difficulties.

One of the main challenges on the simulation of hybrid dynamic models occurs because of the different

time scales in which the deterministic and stochastic processes evolve.

In the gravity separator case study, deterministic variables evolve in seconds, e.g. the inlet flow to the
separator in the model is F;,, = 1.1 m3/s and the separator volume is of approximately 140 m3 with
ellipsoidal heads, meaning that the given inlet flow is capable of over filling a completely empty
separator in a couple of minutes. Therefore, the balances between inlet flow and outflows require a
control system that acts in seconds in order to maintain the level inside the separator. In this sense,
numerical integration requires seconds as the time unit, and when using minutes the area calculations
result in errors. The failures or degradation process of components do not occur that fast, in fact, high
reliable components can last for years of operations without experiencing a failure, making seconds a

not efficient unit for simulations of these processes.

As result, one simulation of the hybrid model can take very long times and generate large quantities of
data not useful for analysis. Moreover, Monte Carlo simulations of the algorithm are required to estimate
the reliability of the system. As presented in section 2.5, in their work, Manno et al. (2015) proposed
two sampling engines in attempt to accelerate the discrete event simulation, and further simplifications
are proposed based on a classification of the hybrid models according to their coupling and stochastic
process type. However, developments in the simulations of hybrid models with large time scale
differences are still needed to be able to perform dynamic reliability analysis effectively. Although the
case study may be a bit unrealistic with large flow values, and how small the buffer of the separator is
in relation to these, the large difference in times of occurrence of failures or degradation processes and

the dynamics of a control system is clear.
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6.2.3 Analysis and decisions

When results are obtained from a hybrid model involving many component functions, described in
deterministic way, and many components failures or degradation processes, it is not so easy to make the
appropriate decisions when improvements are required, in early stages of the technology development.
While it may be simple to deduct whether or not the performance requirements are met, giving

appropriate recommendations for improving the system is not so obvious.

Traditional approaches like RBD, allow analyzing the system structure and the structural importance of
the components in a rather simple approach, making it simple to pinpoint the direction of improvement
of the system and generate the appropriate recommendations in the performance assessment in a

technology qualification process.

With a hybrid model is not as simple, and the analysis becomes a multidisciplinary task.
Recommendations for improvement may go towards the control system or strategy, towards the process
design, towards maintenance strategies or reliability of components. The analysis requires technical
expertise of different fields, making it a task appropriate for a multidisciplinary team and systems

integrator.

Based on the potential of hybrid models in dynamic safety and reliability analysis and its limitations,
hybrid models and the dynamic reliability framework are not intended to replace traditional approaches,
but to expand them, in ways that may allow the identification of problems not possible with traditional

approaches, from early stages in the development of new technology.
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Chapter 7

Guideline on hybrid modelling for dynamic reliability

This chapter presents a systematic approach to construct a hybrid model of a system, for dynamic
reliability analysis. As discussed, hybrid models in dynamic reliability are constructed for specific
applications, motivating the guideline described in this chapter. It provides useful tips that may facilitate
the task of modelling and simulations, for a dynamic reliability problem. The approach builds over
discussions and suggestions made in previous chapters, therefore references to earlier chapters are made
under each step for more detailed information. Figure 7-1 shows the workflow of the proposed guideline

in a logical flow.

System T Stochastic . . .
> definition >>Determ|n|st|cmodel>> model >> Coupling >> Slmulatlons>

Figure 7-1. Dynamic reliability problems guideline.

7.1 System definition

As mentioned by Rauzy (2017), mastering the complexity of a system requires organizing and

classifying its components, as well as characterizing their interactions. This is what a hybrid model aims
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to capture, integrating models from different engineering disciplines. The Krob architectural framework
is an advanced methodology for model designs (Rauzy, 2017). The Krob architectural framework is a

useful approach for hybrid modelling for dynamic reliability problems.

Operational analysis:
For whom and why?

What are the missions

of the system? o
missions

The system should do this.
The systém should do that.
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functions provided
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Functional architecture:
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Figure 7-2. Krob architectural framework (Rauzy, 2017).

Figure 7-2 shows the architectural framework for modelling the system and describing it according to
its operational analysis, its functional architecture and physical architecture. The characteristics and
goals from these three points of view are summarized in Table 7-1, providing guidelines on how to

describe the system with relevant keywords and questions.

Table 7-1. Krob architectural framework. (Adopted from Rauzy (2017) )

Point of view Questions Analysis Keywords Models
Operational For whom/what? | Analysis of the Missions, use Interactions of
Why? environment of case, the system with
the system requirements, its external
operational environment
context, life cycle
Functional What? Abstract analysis | Function, task, Abstract
of the system process, mode functions of the
system
Physical How? Concrete analysis | Component, part, | Concrete
of the system architecture, components of
configuration the system
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The operational analysis describes the overall systems missions, setting the requirements in performance
and reliability that serve the basis of qualification on the development of new technology as described

in section 6.1.3.

Based on the mission of the system to model, the system definition for hybrid modelling should describe

the functional and physical architecture of the system, by means of decomposition.
Functional decomposition

Starting with a general mission of the system, this function is broken down into the closest sub-functions
that need to work in order for the general function to work. These sub-functions may be further broken
down and so on, until suitable. The result of the physical decomposition can be represented in a tree

graph.
Physical decomposition

Similar to the functional decomposition, the system is decomposed into sub-systems that can be further
decomposed into components, parts, until suitable for the model. This decomposition is based on

physical systems, components and parts of the system. The result can also be represented as a tree graph.
Allocation

Sub-functions of the system are allocated to physical sub-systems, components or parts. One function
may be allocated to more than one component that work together to achieve it, and in vice versa, more

than one function can be achieved by one component.

The decomposition of the system in terms of functions and physical components and the allocation,
provides a clear overview of the system to model. From the dynamic reliability perspective, stochastic
failures and faults involve physical components of the system, affecting the ability of these to perform
their allocated functions, described in terms of the physical laws as deterministic dynamic equations,
and in vice versa these dynamic functions may affect the stochastic process of failures and faults of

physical components.

7.2 Deterministic model

The deterministic model is focused on describing the sub-functions of the decomposition, in terms of
the physical laws, i.e. rotational, thermodynamics, fluid mechanics, etc., by means of differential and/or

algebraic equations.

Studying the physical laws is required to describe the function of components and interactions between

them. The resulting equations usually include parameters from the characteristics of the components
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allocated to the functions, making the model specific for the application. The focus of study is how a

component performs its allocated function and what physical law makes it possible and describes it.

It is suggested to study the physical laws and attempting to construct the deterministic model before the
stochastic model, because it gives a better overview of the system. Describing the system by means of
physical laws, may provide deeper knowledge on the functional and physical decomposition, requiring

to iterate back to the system definition and delimitation.
7.3 Stochastic model

The stochastic model describes failures or degradation process of components. For this purpose, focus
is placed on the physical decomposition and identifying failure mechanisms and/or modes of the

components. These processes are described by stochastic models, as discrete-events or continuous.

Failures of components may be modelled as a Markov process while degradation can be modelled as
continuous, using the appropriate distribution. Any other modelling formalisms for stochastic processes

may also be used.

Up to this point, the deterministic model and stochastic models are done separately. They may even be
constructed by different teams according to their field of expertise, making the system definition and

decomposition very important for the integration that follows.
7.4 Coupling of models

Coupling the deterministic and stochastic model is an integration task. Based on the functional and
physical decomposition, failures and or degradation process of components may influence the function
or performance of these, and in vice versa, the dynamics to which the component is subjected may

influence its failure rate or degradation process.

Shared variables of the deterministic and stochastic process are identified to couple the models. Usually,
the influence of the stochastic process over the deterministic is achieved by a multiplicative or additive
variable. For example, in the gravity separator case study, degradation in the valve body affects the flow
across the valve as an addition AC, to its flow coefficient, while the degradation of the actuator affects
the ability to perform the control command in a multiplicative way. Failures may cause a full loss of a
sub-function, for which a binary variable can be used as multiplicative to the equation or term describing

the function, i.e. 1 for when the component works, 0 for when the component is failed.

At this stage, the type of coupling should be defined. In section 2.4.3, a classification is proposed as

tight coupling or soft coupling. The choice may depend on the requirements of the system and the
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purpose of the model. Tight coupling is relevant for systems in which the dynamics have an influence
over the stochastic process and enough information is available to relate the failure or degradation rates

to the evolution of deterministic variables.

In discrete jumps, the transition rates may depend in the evolution of deterministic variables, to account
for this, activation functions of the transitions should be defined. In degradation processes, one way to
achieve a tight coupling is to use a proportional hazard model in which the degradation is a product of
one factor dependent on time, and another factor depending on covariates that depend on the evolution

of deterministic variables.

7.5 Simulations

Based on the coupling type and stochastic process, simulation algorithms are suggested in section 2.5.
The choice of the simulation algorithm is illustrated in Figure 2-6. Simulink® is a suitable tool for the
simulation of dynamic systems. MATLAB® can be used for Monte Carlo simulations of the Simulink®
model, although it may not be the most efficient way. Other appropriate simulation tools should be

considered and computer science expertise can be very useful.
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Chapter 8

Summary and recommendations for further work

8.1 Summary and conclusions

Dynamic reliability is an extension of the traditional reliability theories, allowing to account for the
dynamic behavior of most of the real-world industrial systems in safety and reliability assessments.
Hybrid modelling presents a systematic approach to face a problem of dynamic reliability, in which the
dynamic behavior of the system is described by means of a deterministic model that is later coupled
with a stochastic model representing the failures or degradation process of components of the system.
Hybrid models of this type find application from early stages of new technology development,
integrating reliability analysis with systems design, to find optimal solutions with respect to safety, cost
and performance while providing confidence in the qualification of such technology. Despite the
potential of integrating reliability analysis with systems design, hybrid modelling and dynamic

reliability problems do not come without challenges.

Constructing a hybrid model of a system requires technical knowledge in different fields of expertise,
making it a multidisciplinary task that attempts to combine analyses that are traditionally done separately
such as process design, control design, and safety and reliability analyses. Although the gravity separator
case study presented is a rather simple system, many simplifications and assumptions are made, e.g. a
single control loop, constant inlet flow conditions, densities of the liquid layers are assumed constant
regardless of the oil cut, constant pressure drop across the valve regardless of its position or dynamic
response to the control law, etc. These simplifications and assumptions of the model may limit the
potential for achieving results that represent the real behavior of the system and model validation is a

very complicated task, especially because stochastic processes are part of the dynamic model.
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Subsea developments require high reliable solutions to make up for the difficulty to access the system
for regular maintenance and quick repairs. These high reliable solutions mean that system failures are
seldom and components are designed in a way that are highly resistant to deterioration or degradation
processes, through appropriate materials, coatings, etc. On the other hand, research for subsea
developments aims for more cost efficient solutions such as compact separators. Because of the reduced
buffer in compact separators, they require advanced control strategies that are able to respond quickly
so the mass and volume balances inside the separator are maintained. As result, the control and process
dynamics evolve very fast, while the degradation process or failures evolve very slowly. This fact creates
difficulties in the simulations of a hybrid model that combines these processes, requiring high
computational power and more efficient algorithms, in order to make simulations of real cases an

efficient task.

Simulink® is a convenient tool for modelling dynamic systems and its integration with MATLAB®
allows to incorporate algorithms into the models and more than what is included in the block library, in
a user friendly manner. Simulink® and MATLAB® are very popular academic tools and there is a lot
of information available on the web, tutorials, discussion forums, and it is very easy to understand the
basics. However, it may be possible that other tools are more efficient for simulations of hybrid models
of the type of the separator case study of this work, overcoming some of the challenges of dynamic

reliability problems.

The method chosen to approach the project, experiential learning, in which the focus was placed in a
few relevant papers and case studies, to familiarize with the modelling procedure and tool, reflecting
and then reinforcing with more literature review, was an efficient way to get a deeper understanding on
hybrid modelling for dynamic reliability. This allowed to become familiar with the procedure and
concept, before embarking into the task of constructing the separator case study, making it more efficient
by knowing in what elements to focus for a hybrid model. By modelling different types of problems a
better understanding of the capabilities of hybrid modelling for dynamic reliability assessments was

gained, and the discussions and suggestions presented were not limited to the separator case study.

This project was conceived in a way that the subsea separation case study was suggested from the
beginning, i.e. the original title on the project proposal was “Hybrid modelling for subsea separator”,
without a very clear reason defining why to focus in a subsea separation process instead of other
processing systems. In this sense, the project aimed to explore the potential of hybrid modelling for
dynamic reliability assessments through a subsea separator case study, demonstrating relevant points,
but the project was not conceived to solve a particular identified problem for which traditional
approaches have proven to be not suitable. Because of this, in this project it is hard to demonstrate
clearly with the case study, how dynamic reliability assessments could make the system more reliable

and safer than with traditional approaches. Hybrid modelling is explored as a way to incorporate
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reliability and safety assessments with systems design from early stages of technology development,
thus complementing but not replacing the traditional approaches that are still needed in the qualification
process. It could be interesting to approach a project in the opposite direction, i.e. starting from an
identified problem of a system, and exploring how hybrid modelling and dynamic reliability assessments
could be applied to identify failure modes that traditional approaches have not been capable. It can be
argued that traditional approaches are capable to do what dynamic reliability methods claim to do, by
careful analysis and systems expertise, incorporating the dependency of components failures on system

dynamics through the appropriate simplifications and performing analysis of different scenarios.

8.2 Recommendations for further work

This thesis focused on exploring the application of hybrid modelling and dynamic reliability assessment
during systems design. It would be interesting to explore the application of hybrid modelling during
subsea systems operations, and the potential of prognosis with remaining useful life estimations that

account for the dynamic behavior of the system.
For systems operations, hybrid models have potentials that are worth studying such as:

e Through hybrid modelling, it is possible to integrate health monitoring with optimal control, in
order to optimize the operation and maintenance strategies, according to the RUL estimations,
to optimize production of subsea facilities.

e Through simulations of hybrid models, it is possible to gain a deeper understanding of how the
degradation process of a component influences the performance of the system. This may allow
the identification of new indicators for health monitoring purposes, that are based on the system

performance in cases where more direct indicators of the health condition are not present.

In this thesis, hybrid modelling for dynamic reliability is presented from a general high level viewpoint
and the corresponding discussions, potential and challenges are made based on the general approach.
More particular cases of hybrid models such as Piecewise deterministic Markov process, switching
diffusion process, and/or others, are worth studying in detail, to compare the capabilities and limitations

of each, attempting to optimize the dynamic reliability assessments.
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Appendix A - Acronyms

CAPEX: Capital expenditure.

FD: Fault diagnosis.

FT/FTA: Fault tree / Fault tree analysis.

FTC: Fault tolerant control.

HPP: Homogeneous Poisson Process.

HSE: Health, safety and environmental (management).
OPEX: Operational expenditure.

PDMP: Piecewise deterministic Markov process.
PDP: Piecewise deterministic process.

PHM: Proportional hazard model.

PID: Proportional, integral, derivative (controller). Note: controllers may only include some of the

terms, e.g. P-controller (Proportional), PI-controller (Proportional, Integral).
RAMS: Reliability, availability, maintainability and safety.

RBD: Reliability block diagram.

RUL: Remaining useful lifetime.

SDP: Switching diffusion process.
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Appendix B — C/Code generation

SIMULINK GENERATED C/CODE

/*

* GravitySeparator.c

* * Academic License - for use in teaching,
academic research, and meeting

* course requirements at degree granting institutions
only. Not for

* government, commercial, or other organizational
use.

* * Code generation for model "GravitySeparator".
* * Model version :1.84

* Simulink Coder version : 8.11 (R2016b) 25-Aug-
2016

* C source code generated on : Sat Jun 10 18:23:55
2017

* * Target selection: grt.tlc

* Note: GRT includes extra infrastructure and
instrumentation for prototyping

* Embedded hardware selection: Intel->x86-64
(Windows64)

* Code generation objectives: Unspecified

* Validation result: Not run

*/

#include "GravitySeparator.h"

#include "GravitySeparator private.h"

#define GravitySeparat PoissonParameter (0.001)
/* Named constants for Chart:
'<Root>/Effectiveness' */

#define  GravitySepar IN NO_ACTIVE_CHILD
((uint8_T)0U)

#define GravitySeparator IN Phase I
((uint8 T)1U)
#define GravitySeparator IN Phase II

((uint8 T)2U)

/* Block signals (auto storage) */
B_GravitySeparator T GravitySeparator B;

/* Continuous states */

X _GravitySeparator T GravitySeparator X;

/* Block states (auto storage) */

DW GravitySeparator T GravitySeparator DW;
/* Real-time model */

RT MODEL GravitySeparator T
GravitySeparator M_;

RT MODEL GravitySeparator T *const
GravitySeparator M = &GravitySeparator M_;
/* Forward declaration for local functions */

static uint32 T
GravitySeparato_eml rand_str2id(void);
static void

GravitySepar_eml rand mt19937ar(const uint32 T
state[625], uint32 T

state 0[625], real T *r);
static real T
GravitySeparator rand(DW_PoissonIntegerGenerat
or_Gr_T *localDW);
/*

* This function updates continuous states using the
ODES3 fixed-step

* solver algorithm

*/
static void
rt_ertODEUpdateContinuousStates(RTWSolverInf
0 *si)

/* Solver Matrices */

static const real T rt ODE3 A[3] = {
1.0/2.0, 3.0/4.0, 1.0

}5

static const real T rt ODE3 BJ[3][3] ={
{1.0/2.0,0.0,0.0},

£0.0,3.0/4.0,0.0 },

{2.0/9.0, 1.0/3.0, 4.0/9.0 }

1

time T t = rtsiGetT(si);

time_T tnew = rtsiGetSolverStopTime(si);

time T h = rtsiGetStepSize(si);

real T *x = rtsiGetContStates(si);

ODE3 IntgData  *id =  (ODE3 IntgData
*rtsiGetSolverData(si);

real T *y =id->y;

real T *f0 = id->f[0];

real T *fl =id->f]1];

real T *f2 =id->1]2];

real T hB[3];

int Ti;

int TnXc=7;

rtsiSetSimTimeStep(si, MINOR TIME_STEP);

/* Save the state values at time t in y, we'll use x as
ynew. */



(void) memcpy(y, X,
(uint_T)nXc*sizeof(real T));

/* Assumes that rtsiSetT and ModelOutputs are up-
to-date */
/* 10 = f(ty) */
rtsiSetd X(si, 0);
GravitySeparator _derivatives();
/* f(:,2) = feval(odefile, t + hA(1), y + *hB(:,1),
args(:)(*)); */
hB[0] =h * rt ODE3_B[0][0];
for (i = 0351 <nXc; i++) {
x[i] = ylil + (fO[I*hB[O]);
}
rtsiSetT(si, t + h*rt ODE3_A[0]);
rtsiSetd X(si, f1);
GravitySeparator_step();
GravitySeparator derivatives();
/* 1(:,3) = feval(odefile, t + hA(2), y + f*hB(:,2),
args(:)(*)); */
for 1=05i<=1;i++) {
hB[i] =h * rt ODE3 B[I][i];
}
for (i=0; i <nXc; i++) {
x[i] = y[i] + (f0[i]*hB[0] + f1[i]*hB[1]);
}
rtsiSetT(si, t + h*rt ODE3_A[1]);
rtsiSetd X(si, 2);
GravitySeparator_step();
GravitySeparator derivatives();
/* tnew =t + hA(3);
ynew =y + f*hB(:,3); */
for 1=051<=2;i++) {
hB[i] =h * rt ODE3 BJ[2][i];
}
for (i=0; i <nXc; i++) {
x[i] = yli] + {O[]*hB[0] + fl1[i]*hB[I] +
£2[i]*hB[2]);

}
rtsiSetT(si, tnew);
rtsiSetSimTimeStep(si, MAJOR _TIME STEP);
}
static uint32 T

GravitySeparato_eml rand_str2id(void)
{

/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' */

return 7U;
}
static void
GravitySepar_eml rand mt19937ar(const uint32 T
state[625], uint32 T

state_0[625], real T *r)
{

uint32 T u[2];

uint32 T mtis

uint32 Ty;

int32 T j;

int32 T kk;

91

/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' */

memcpy(&state 0[0],  &state[0], 025U  *
sizeof(uint32_T));

/*
COPYRIGHT NOTICE
*/
/* This is a uniform (0,1) pseudorandom number
generator based on: */

/* A C-program for MT19937, with initialization
improved 2002/1/26.  */

/¥ Coded by Takuji Nishimura and Makoto
Matsumoto. */

/* Copyright (C) 1997 - 2002, Makoto Matsumoto
and Takuji Nishimura,  */

/* All rights reserved. */

/* Redistribution and use in source and binary
forms, with or without — */

/* modification, are permitted provided that the
following conditions  */

/* are met: */

/* 1. Redistributions of source code must retain
the above copyright */

/*  notice, this list of conditions and the following
disclaimer.  */

/* 2. Redistributions in binary form must
reproduce the above copyright */

/*  notice, this list of conditions and the following
disclaimer  */

/* in the documentation and/or other materials
provided with the  */
/* distribution. */

/* 3. The names of its contributors may not be
used to endorse or */

/* promote products derived from this software
without specific ~ */

/*  prior written permission. */

/* THIS SOFTWARE IS PROVIDED BY THE
COPYRIGHT HOLDERS AND CONTRIBUTORS

/* "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT  */

/* LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR */

/* A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT */

/¥ OWNER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL,
*/

/* SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT  */

/* LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, */

/*  DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND
ON ANY

/*  THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT */
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/* (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF
THE USE */

/* OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE. */

/* END
*/

do {
for (j=05j<2; j+H) {
mti = state_0[624] + 1 U;
if (mti >=625U) {
for (kk = 03 kk <2275 kk++) {
y = (state O[kk + 1] & 2147483647U) |
(state O[kk] & 2147483648U);

if (int32 T)(y & 1U)==10) {

y>>=1U;
} else {
y=y>> 1U A 2567483615U;
}
state_O[kk] = state O[kk + 397] * y;
}

for (kk = 03 kk < 3965 kk++) {
y = (state O[kk + 227] & 2147483648U) |
(state O[kk +228] &
2147483647U);
if (int32 T)(y & 1U)==0) {
y>>= [
}else {
y=y>>1UN2567483615U;
}
state O[kk + 227] = state_O[kk] * y;
}
y = (state 0[623] & 2147483648U) |
(state 0[0] & 2147483647U);
mti = 1 U;
if (int32 T)(y & [U)==0){
y>>=1U;
}else {
y=y>>1U 256748361503
}
state_0[623] = state_0[396] * y;
}
y =state_O[(int32_T)mti - 1];
state_0[624] = mti;
y A=y >>11U;
y A=y << 7U & 263692864003
y A=y << 15U & 4022730752
y A=y >> 1805
ufjl=y;
}
*r = ((real_T)(u[0] >> 5U) * 6.7108864E+7 +
(real_T)(u[!]>>o6U)) *
1.1102230246251565E-16;
} while (*r == 0.0);
}
real T rt roundd snf(real T u)
{
real Ty;
if (fabs(u) < 4.503599627370496E+15) {
if (u>=0.5) {

y = floor(u + 0.5);
} else if (u>-0.5) {
y=u*0.0;
} else {
y = ceil(u - 0.5);
¥
} else {
y=u;
}
returnys;
}
static real T
GravitySeparator rand(DW_PoissonIntegerGenerat
or_Gr_T *localDW)
{
real Tr;
uint32 T state[625];
uint32_T INIT_FACTOR;
uint32 Tr 0;
int32 T mti;
/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' */
if (locaDW->method == 4U) {
INIT FACTOR = localDW->state / 1277733
r 0 = (localDW->state - INIT FACTOR *
127773U) * 16807U;
INIT_FACTOR *=2836U;
if (r_0 <INIT _FACTOR) {
INIT FACTOR = (r 0 - INIT_FACTOR) +
2147483647U;
} else {
INIT FACTOR =r_0-INIT FACTOR;
}
localDW->state = INIT FACTOR;
r = (real T)INIT FACTOR *
4.6566128752457969E-10;
} else if (localDW->method == 5U) {
INIT FACTOR = 069069U * localDW-
>state n[0] + 1234567U;
r 0 = localDW->state n[l] << 13 ~ localDW-
>state n[!];
r 0*r=r 0>>17;
r 07=r 0<<5;
localDW->state n[0] = INIT FACTOR;
localDW->state n[!] =r _0;
r = (real TY(INIT FACTOR + r0) *
2.328306436538696E-10;
} else {
if (localDW->state not empty c) {
memset(&localDW->state a[0], 0, 625U *
sizeof(uint32_T));
r 0=5489U;
localDW->state _a[0] = 5489U;
for (mti = 0; mti < 623; mti++) {
r 0= 0>>30UAr 0)* 18124332530 +
(int32_T)rt_roundd snf((2.0 +
(real_T)mti) - 1.0);
localDW->state_a|mti+ 1] =r_0;
}
localDW->state_a[624] = 62413



localDW->state_not_empty ¢ = true;
}
GravitySepar_eml rand mt19937ar(localDW-
>state a, state, &r);
memcpy(&localDW->state _a[0],
625U * sizeof(uint32_T));
}

/¥  End of Start for MATLABSystem:
'<S3>/Poisson Integer Generator' */
return r;
}
/*
* Start for atomic system:
* 'synthesized block'
* 'synthesized block'
*/
void
G PoissonIntegerGenerator Start(DW_PoissonInte
gerGenerator_Gr_T *localDW)
{
/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' */
localDW->method =
GravitySeparato_eml rand_str2id();
localDW->method not _empty = true;
localDW->state = 1 144108930U;
localDW->state_not_empty = true;
localDW->state n[0] = 36243606903
localDW->state n[1] = 52128862903
localDW->state_not_empty f= true;
localDW->obj.isInitialized = 0;
localDW->objisempty = true;
localDW->obj.isInitialized = 1;
}
/*
* Output and update for atomic system:
* 'synthesized block'
* 'synthesized block'
*/
void
Gravity PoissonlntegerGenerator(B_PoissonlIntege
rGenerator Gra T *localB,
DW _PoissonlntegerGenerator Gr_T *localDW)
{
real T outTemp;
real T p;
boolean T whileFlag;
real T x;
/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' incorporates:
* MATLABSystem: '<S3>/Poisson Integer
Generator'
*/
outTemp = 0.0;
p=0.0;
whileFlag = true;
while (whileFlag) {
x = GravitySeparator _rand(localDW);

p -= log(x);

&state[0],
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if (p > GravitySeparat_PoissonParameter) {
whileFlag = false;
} else {
outTemp++;
}
H

/*  MATLABSystem: '<S3>/Poisson Integer
Generator' incorporates:
*  Start for MATLABSystem: '<S3>/Poisson
Integer Generator'
*/
localB->PoissonIntegerGenerator = outTemp;
H
/*
* Termination for atomic system:
* 'synthesized block'
* 'synthesized block'
*/
void
Gr_PoissonIntegerGenerator Term(DW_PoissonInt
egerGenerator Gr_T *localDW)
{
/* Start for MATLABSystem: '<S3>/Poisson
Integer Generator' incorporates:
* Terminate for MATLABSystem: '<S3>/Poisson
Integer Generator'
*/
if (localDW->obj.isInitialized == 1) {
localDW->obj.isInitialized = 2;
}
/¥ End of Start for MATLABSystem:
'<S3>/Poisson Integer Generator' */
}
/*
* Output and update for atomic system:
*  '<S6>/Cross-section Area emulsion’
* '<S6>/Cross-section Area oil'
* '<S6>/Cross-section Area water'
*/
void Gravit_CrosssectionAreaemulsion(real T
rtu h,real Trtu r,
B_CrosssectionAreaemulsion_Gr_T *localB)
{
/* MATLAB Function 'Gravity Separator/Cross-
section Area emulsion': '<S9>:1" */
/* Calculates vertical cross section area inside a */
/* cylindrical gravity separator at height h */
/*'<S9>:1:4"*/
localB->Ac = (acos(1.0 - rtu h / rtu r) * 2.0 -
sin(acos(1.0 -rtu_h/rtu r) *
2.0)) * (rtu_r * rtu_r/ 2.0);

/* Cross section area [m”"2] */
}
/*
* Output and update for atomic system:

* '<S6>/Derivative Cross-section Area'
* '<S6>/Derivative Cross-section Areal’
* '<S6>/Derivative Cross-section Area2'
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*/
void Grav_DerivativeCrosssectionArea(real T
rtu_devh, real T rtu r,real T rtu h,

real T rtu L, B DerivativeCrosssectionArea T
*localB)

{

/* MATLAB Function 'Gravity
Separator/Derivative Cross-section Area': '<S16>:1'
*/

/* Calculates derivative of vertical cross section
area inside a */

/* cylindrical gravity separator at height h */

/¥'<S16>:1:4" */

localB->devVe = sqrt(2.0 * rtu r * rtu h-rtu h *
rtu_h) * (rtu_L * rtu_devh *

2.0);

/* Cross section area [m”2] */
}
/*

* Output and update for atomic system:

* '<S6>/Transfer Area emulsion'

* '<S6>/Transfer Area water'

*/
void GravitySep TransferAreaemulsion(real T
rtu_h,real T rtu r,real Trtu L,

B TransferAreaemulsion Gravit T *localB)
{

/* MATLAB Function 'Gravity Separator/Transfer
Area emulsion': '<S22>:1" */

/* Calculates horizontal transfer area at interface of
phases */

/* Inside a cylindrical gravity separator at height h
*/

[*¥'<S22>:1:5"*/

localB->At = sqrt(2.0 * rtu r * rtu h - rtu h *
rtu_h) * (2.0 * rtu_L);

/* Cross section area [m"2] */
}
real T rt urand Upu32 Yd f pw_snf(uint32 T
*u)
{

uint32 T lo;

uint32 T hi;

/* Uniform random number generator (random
number between 0 and 1)

#define IA 16807 magic multiplier
=715

#define IM 2147483647 modulus =
2731-1

#define IQ 127773 IM div 1A

#define IR 2836 IM modulo TA

#define S 4.656612875245797e-10

reciprocal of 2"31-1
test =TA * (seed % IQ) - IR * (seed/IQ)
seed =test <0 ? (test + IM) : test
return (seed*S)
*/
lo=*u% 1277730 * 168073

hi=*u/127773U * 2836U;
if (lo <hi) {
*u= 21474836470 - (hi - lo);
} else {
*u=1o - hi;
¥
return (real T)*u * 4.6566128752457969E-103
}
real T rt powd snf(real T u0, real T ul)
{
real Ty;
real T tmp;
real T tmp O;
if (rtIsNaN(uO0) || rtIsNaN(ul)) {
y = (rtNaN);
} else {
tmp = fabs(u0);
tmp 0 = fabs(ul);
if (rtIsInf(ul)) {
if tmp==1.0) {
y = (rtNaN);
} else if (tmp > 1.0) {
if (ul >0.0) {
y = (ttInf);
} else {
y=10.0;
}
} else if (ul > 0.0) {
y=10.0;
} else {
}Y = (rtInf);
} else if (tmp 0 ==0.0) {
y=1.0;
} else if (tmp 0==1.0) {
if (ul >0.0) {
y =u0;
} else {
y=1.0/u0;
}
}else if (ul ==2.0) {
y=u0 * u0;
}else if (ul == 0.5) && (U0 >=0.0)) {
y = sqrt(u0);
} else if (0 < 0.0) && (ul > floor(ul))) {
y = (rtNaN);
} else {
y =pow(u0, ul);
}
}
return y;
}
/* Model step function */
void GravitySeparator_step(void)
{
/* local block i/o variables */
real T rtb_Integrator;
real T rtb_Integratorl;
real T rtb_Integrator2;
real T rtb_CumulativeSum;



real T rtb_CumulativeSum_f;
real T Re_infj
real TK HR;
real T lambda;
real T Xi;
intl6_T c;
real T rtb Productl4;
real T rtb_Fout;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* set solver stop time */
if (!(GravitySeparator M-
>Timing.clockTick0+1)) {
rtsiSetSolverStopTime(&GravitySeparator M-
>solverlnfo,
((GravitySeparator M-
>Timing.clockTickHO + 1) *
GravitySeparator M->Timing.stepSize0 *
));
} else {
rtsiSetSolverStopTime(& GravitySeparator M-
>solverlnfo,
((GravitySeparator M-
>Timing.clockTick0 + 1) *
GravitySeparator M->Timing.stepSize( +
GravitySeparator M->Timing.clockTickHO *
GravitySeparator M->Timing.stepSize0 ®
));
}
} /* end MajorTimeStep */
/* Update absolute time of base rate at minor time
step */
if (rtmIsMinorTimeStep(GravitySeparator M)) {
GravitySeparator M->Timing.t[0] =
rtsiGetT(&GravitySeparator M->solverInfo);

}
if (rtmIsMajorTimeStep(GravitySeparator M)) {

Gravity PoissonlntegerGenerator(&GravitySeparat
or_B.PoissonIntegerGenerator,

&GravitySeparator DW.PoissonIntegerGenerator);
/¥ UniformRandomNumber:  '<S3>/Random
Number' */
rtb CumulativeSum_f =
GravitySeparator DW.RandomNumber NextOutp
ut;
/* Product: '<S3>/Product' */
rtb_CumulativeSum_f *=

GravitySeparator B.PoissonIntegerGenerator.Poiss
onlntegerGenerator;
/* S-Function
'<S3>/Cumulative Sum' */
c=0U;
while (c < 1) {
rtb_Fout =
GravitySeparator DW.CumulativeSum RunnmgC
umVal;
c=Us
while (c < 1) {

(sdspcumsumprod):
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rtb_Fout +=rtb_CumulativeSum_f;
rtb_CumulativeSum = rtb_Fout;
c=1;

}

GravitySeparator DW.CumulativeSum_RunningC
umVal =rtb_Fout;
c=1
}
/* End of S-Function (sdspcumsumprod):
'<S3>/Cumulative Sum' */
/* Chart: '<Root>/Effectiveness' */
/* Gateway: Effectiveness */
/* During: Effectiveness */
if
(GravitySeparator DW.is_active c8 GravitySepar
ator == 0U) {
/* Entry: Effectiveness */

GravitySeparator DW.is_active c8 GravitySeparat
or=1U;

/* Entry Internal: Effectiveness */

/* Transition: '<S5>:7' */

GravitySeparator DW.is_c8 GravitySeparator
= GravitySeparator IN Phase I

/* Entry 'Phase I': '<S5>:1"*/
GravitySeparator B.ef= 1.0;
} else if
(GravitySeparator DW.is_c8 GravitySeparator ==
GravitySeparator IN Phase I) {

/* During 'Phase I': '<S5>:1" */

if (rtb_CumulativeSum > ) {
/* Transition: '<S5>:8' */
GravitySeparator DW.is_c8 GravitySeparator

GravitySeparator IN Phase II;
/* Entry 'Phase II': '<S5>:2' */
GravitySeparator B.ef = -

(rtb_CumulativeSum - )* H
}
} else {
/* During 'Phase II': '<S5>:2' */
if (rtb_CumulativeSum > ) {

/* Transition: '<S5>:10" */
GravitySeparator DW.is_c8 GravitySeparator

GravitySeparator IN Phase II;
/* Entry 'Phase II": '<S5>:2' */
GravitySeparator B.ef = -
(rtb_CumulativeSum - ) * H
}

}
/* End of Chart: '<Root>/Effectiveness' */

Gravity PoissonlntegerGenerator
(&GravitySeparator B.PoissonIntegerGenerator p,

&GravitySeparator DW.PoissonIntegerGenerator
p);
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/¥ UniformRandomNumber: '<S4>/Random
Number' */

rtb_CumulativeSum_f =
GravitySeparator DW.RandomNumber NextOutp
ut d;

/* Product: '<S4>/Product' */

rtb_CumulativeSum_f *=

GravitySeparator B.PoissonIntegerGenerator p.Poi
ssonIntegerGenerator;
/* S-Function
'<S4>/Cumulative Sum' */
c=0;
while (c < 1) {
rtb_Fout =
GravitySeparator DW.CumulativeSum RunmngC
umVal b;
c=10;
while (c < 1) {
rtb_Fout +=rtb_CumulativeSum_f;
rtb CumulativeSum_f=rtb_Fout;
c=1;

}

(sdspcumsumprod):

GravitySeparator DW.CumulativeSum_RunningC
umVal b=rtb Fout;
c=1;
H
/¥ End of S-Function (sdspcumsumprod):
'<S4>/Cumulative Sum' */
/* Sum: '<S7>/Add' incorporates:
* Constant: '<S7>/Kv des (theoretical)'
*/
GravitySeparator B.Add =
rtb CumulativeSum_f+
GravitySeparator P.Kvdestheoretical Value;

/* Constant: '<S6>/hwater' */
GravitySeparator B.hwater =
GravitySeparator P.hwater Value;
}
/* Integrator: '<S6>/Integrator’ */
if (GravitySeparator DW.Integrator IWORK !=0)
{
GravitySeparator X.Integrator CSTATE
GravitySeparator B.hwater;
}
rtb_Integrator =
GravitySeparator X.Integrator CSTATE;
/* End of Integrator: '<S6>/Integrator' */
/* SignalConversion: '<S6>/ConcatBufferAtLevels
Concatenatelnl' */
GravitySeparator B.LevelsConcatenate[0] =
rtb_Integrator;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Constant: '<S6>/hemulsion' */
GravitySeparator B.hemulsion =
GravitySeparator P.hemulsion_Value;

}

/* Integrator: '<S6>/Integratorl' */

if (GravitySeparator DW.Integrator] IWORK !=
0){
GravitySeparator X.Integrator] CSTATE
GravitySeparator B.hemulsion;
}
rtb_Integrator] =
GravitySeparator X.Integrator] CSTATE;
/* End of Integrator: '<S6>/Integrator1' */
/* SignalConversion: '<S6>/ConcatBufferAtLevels
Concatenateln2' */
GravitySeparator B.LevelsConcatenate| ] =
rtb_Integratorl;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Constant: '<S6>/hoil' */
GravitySeparator B.hoil =
GravitySeparator P.hoil Value;
}
/* Integrator: '<S6>/Integrator2' */
if (GravitySeparator DW.Integrator2 IWORK !=
0) {
GravitySeparator X.Integrator2 CSTATE
GravitySeparator B.hoil;
}
rtb_Integrator2 =
GravitySeparator X.Integrator2 CSTATE;
/* End of Integrator: '<S6>/Integrator2' */
/* SignalConversion: '<S6>/ConcatBufferAtLevels
Concatenateln3' */
GravitySeparator B.LevelsConcatenate[2] =
rtb_Integrator2;
/* Sum: '<Root>/Sum' incorporates:
* Constant: '<Root>/Constant’
*/
rtb_Productl14 =
GravitySeparator B.LevelsConcatenate[0] -
GravitySeparator P.Constant Value;
/* MinMax: '<S7>/Min' incorporates:
* Constant: '<S7>/Max flow m3//s'
* Gain: '<S8>/Proportional Gain'
Integrator: '<S8>/Integrator’
Product: '<S1>/Product’
Product: '<S7>/Product’
Sum: '<S8>/Sum'’

¥ ¥ ¥ %

*/
GravitySeparator B.Min =
fmin((GravitySeparator P.PIDController P *

rtb_Product14 +
GravitySeparator X.Integrator CSTATE a) *
GravitySeparator B.ef *

GravitySeparator B.Add,
GravitySeparator P.Maxflowm3s Value);
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Constant: '<S6>/Ewater' */
GravitySeparator B.Ewater =
GravitySeparator P.Ewater Value;
}
/* Integrator: '<S6>/Integrator3' */
if (GravitySeparator DW.Integrator3 IWORK !=

0) {



GravitySeparator X.Integrator3 CSTATE
GravitySeparator B.Ewater;
}
GravitySeparator B.Integrator3 =
GravitySeparator X.Integrator3 CSTATE;
/* End of Integrator: '<S6>/Integrator3' */
/*  SignalConversion: '<S6>/ConcatBufferAtOil
cuts Concatenatelnl' */
GravitySeparator B.OilcutsConcatenate[0] =
GravitySeparator B.Integrator3;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Constant: '<S6>/Eemulsion' */
GravitySeparator B.Eemulsion =
GravitySeparator P.Eemulsion Value;
}
/* Integrator: '<S6>/Integrator6' */
if (GravitySeparator DW.Integrator6 IWORK !=
0) {
GravitySeparator X.Integrator6 CSTATE =
GravitySeparator B.Eemulsion;
}
/*  SignalConversion: '<S6>/ConcatBufferAtOil
cuts Concatenateln2' incorporates:
* Integrator: '<S6>/Integrator6'
*/
GravitySeparator B.OilcutsConcatenate[|] =
GravitySeparator X.Integrator6 CSTATE;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Constant: '<S6>/Eoil' */
GravitySeparator B.Eoil =
GravitySeparator P.Eoil Value;
}
/* Integrator: '<S6>/Integrator7' */
if (GravitySeparator DW.Integrator7 IWORK !=
0){
GravitySeparator X.Integrator7 CSTATE =
GravitySeparator B.Eoil;
H
/*  SignalConversion: '<S6>/ConcatBufferAtOil
cuts Concatenateln3' incorporates:
* Integrator: '<S6>/Integrator7'
*/
GravitySeparator B.OilcutsConcatenate[2] =
GravitySeparator_X.Integrator7 CSTATE;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
}
/¥ MATLAB  Function: '<S6>/MATLAB
Functionl' incorporates:
* Constant: '<S6>/Cd'
* Constant: '<S6>/gravity'
* Constant: '<S6>/hweir'
* Constant: '<S6>/Iweir'
*/
/* MATLAB Function 'Gravity
Separator/MATLAB Functionl': '<S20>:1' */
/¥1'<S20>:1:2" */
rtb_Fout = 0.66666666666666663 *
GravitySeparator P.Cd_Value * sqrt(2.0 *
GravitySeparator P.gravity Value) ®
GravitySeparator P.Iweir Value *
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rt_powd_snf(fmax(rtb_Integrator2 -
GravitySeparator P.hweir_Value, 0.0), 1.5);

/* MATLAB Function: '<S6>/Cross-section Area
oil' incorporates:

* Constant: '<S6>/Radius'

*/

Gravit CrosssectionAreaemulsion(rtb_Integrator2,
GravitySeparator P.Radius Value,
&GravitySeparator B.sf CrosssectionAreaoil);
/* MATLAB Function: '<S6>/Cross-section Area
emulsion' incorporates:
* Constant: '<S6>/Radius'
*/

Gravit_CrosssectionAreaemulsion(rtb_Integratorl,
GravitySeparator P.Radius Value,

&GravitySeparator B.sf CrosssectionAreaemulsio
n);
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* MATLAB Function: '<S6>/Cross-section Area
weir' incorporates:
* Constant: '<S6>/Radius'
* Constant: '<S6>/hweir'
*/
/* MATLAB Function 'Gravity Separator/Cross-
section Area weir': '<S12>:1" */
/* Calculates vertical cross section area inside a
*/
/* cylindrical gravity separator at height h */
/*'<S12>:1:4" */
GravitySeparator B.Ac =
GravitySeparator P.hweir Value /
GravitySeparator P.Radius Value) * 2.0 -
sin(acos(1.0 -

(acos(1.0 -

GravitySeparator P.hweir Value /
GravitySeparator P.Radius Value) * 2.0)) *
(GravitySeparator P.Radius Value *

GravitySeparator P.Radius_Value / 2.0);
/* Cross section area [m”"2] */
}
/¥  MATLAB  Function: '<S6>/MATLAB
Function2' */
/* MATLAB Function 'Gravity
Separator/MATLAB Function2': '<S21>:1"' */
/¥ '<821>:1:3" */
GravitySeparator B.Foil = fmin(1.0, fmax(0.0,
(GravitySeparator_B.sf CrosssectionAreaoil.Ac -

GravitySeparator B.sf CrosssectionAreaemulsion.
Ac)/
(GravitySeparator B.sf CrosssectionAreaoil.Ac -
GravitySeparator B.Ac))) *
rtb_Fout;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* ToWorkspace: '<Root>/To Workspace' */
{
double locTime = (((GravitySeparator M-
>Timing.clockTick1+
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GravitySeparator M-
>Timing.clockTickH1* )

);
if (rtmIsMajorTimeStep(GravitySeparator M))
rt_UpdateStructLogVar((StructLogVar *)

GravitySeparator DW.ToWorkspace PWORK.Log
gedData,
&locTime,
&GravitySeparator B.Foil);
}
H
/* ToWorkspace: '<Root>/To Workspacel' */
{
double locTime = (((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* )

)5
5
if (rtmIsMajorTimeStep(GravitySeparator M))
rt_UpdateStructLogVar((StructLogVar *)

GravitySeparator DW.ToWorkspacel PWORK.Lo
ggedData,
&locTime,
&GravitySeparator B.ef);
}
}
/* ToWorkspace: '<Root>/To Workspace2' */
{
double locTime = (((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* )

);
if (rtmIsMajorTimeStep(GravitySeparator M))
rt_UpdateStructLogVar((StructLogVar *)

GravitySeparator DW.ToWorkspace2 PWORK.Lo
ggedData,
&locTime,
&GravitySeparator B.Min);
}

}
/* ToWorkspace: '<Root>/To Workspace3' */

if (rtmIsMajorTimeStep(GravitySeparator M)) {
rt_UpdateLogVar((LogVar *)(LogVar*)

(GravitySeparator DW.ToWorkspace3 PWORK.L
oggedData),
&rtb CumulativeSum, 0);
H
/* ToWorkspace: '<Root>/To Workspace4' */

{

double locTime = (((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* )
)

if (rtmIsMajorTimeStep(GravitySeparator M))

{
rt_UpdateStructLogVar((StructLogVar *)

GravitySeparator DW.ToWorkspace4 PWORK.Lo
ggedData,
&locTime,
&GravitySeparator B.OilcutsConcatenate[0]);
}
¥
/* ToWorkspace: '<Root>/To Workspace5' */

{

double locTime = (((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* )

);

if (rtmIsMajorTimeStep(GravitySeparator M))

{
rt_UpdateStructLogVar((StructLogVar *)

GravitySeparator DW.ToWorkspace5 PWORK.Lo
ggedData,
&locTime,
&GravitySeparator B.LevelsConcatenate[0]);
}

}
/* ToWorkspace: '<Root>/To Workspace6' */

if (rtmIsMajorTimeStep(GravitySeparator M)) {
rt_UpdateLogVar((LogVar *)(LogVar¥)

(GravitySeparator DW.ToWorkspace6 PWORK.L
oggedData),
&rtb_CumulativeSum_f, 0);

}

/* Gain: '<S8>/Integral Gain' */
GravitySeparator B.IntegralGain =
GravitySeparator P.PIDController I *

rtb_Product14;

if (tmIsMajorTimeStep(GravitySeparator M)) {
/* ToWorkspace: '<S6>/To Workspace7' */
if (rtmIsMajorTimeStep(GravitySeparator M)) {

rt UpdateLogVar((LogVar *)(LogVar¥)

(GravitySeparator DW.ToWorkspace7 PWORK.L
oggedData),
&GravitySeparator B.Integrator3, 0);

}

/*  MATLAB  Function: '<S6>/MATLAB
Function' incorporates:

* Constant: '<S6>/Ein’

* Constant: '<S6>/Rho_oil'



* Constant: '<S6>/Rho_water'
* Constant: '<S6>/d'
* Constant: '<S6>/vis_oil'
* Constant: '<S6>/vis_water'
/* MATLAB Function 'Gravity
Separator/MATLAB Function": '<S19>:1" */
/*'<S19>:1:2' */
/*'<§19>:1:3"' */
rtb_Product14 =
(GravitySeparator P.Rho_water Value -
GravitySeparator P.Rho_oil Value) *
GravitySeparator P.Rho oil Value * 9.81 *
rt powd snf
(GravitySeparator_P.d_Value, 3.0) /
(GravitySeparator_P.vis_oil Value *
GravitySeparator P.vis oil Value);
/* Archimedes number */
/*'<S§19>:1:4' */
Re inf = (rt powd snf(0.01 * rtb_Productl4 +
1.0, 0.5714285714285714) - 1.0)
*0.72;
/* Reynolds number */
/¥'<S19>:1:5" */
K_HR = (GravitySeparator_P.vis_oil_ Value +
GravitySeparator P.vis_water Value) * 3.0/
Q.0*
GravitySeparator P.vis_oil Value + 3.0 *
GravitySeparator P.vis water Value);
/* Hadamard Rybczynski factor */
/*'<§19>:1:6' */
lambda = (1.0 - GravitySeparator P.Ein_Value) /
2.0/
GravitySeparator P.Ein Value / K HR *
exp(2.5 *
GravitySeparator P.Ein_Value / (1.0 - 0.61 *
GravitySeparator P.Ein_Value));
[X'<S19>:1:7" */
Xi=rt powd snf(GravitySeparator P.Ein Value
/(1.0-
GravitySeparator P.Ein Value), 0.45) * (5.0 /
rt powd_snf(K_HR, 1.5));

/*'<S19>:1:8' */

Re inf=rtb Productl4/6.0/(Re_inf* Re inf) -
3.0/K_HR/Re_inf;

/*'<S19>:1:9' */

/*'<S19>:1:10" */

GravitySeparator B.v_u = (sqrt(rtb_Product14 *
Re inf* Xi* rt powd snf(l.0

- GravitySeparator P.Ein Value, 3.0) / 54.0 /

(lambda * lambda) /

(GravitySeparator P.Ein Value *
GravitySeparator P.Ein_Value) + 1.0) - 1.0)
* .0 * lambda *
GravitySeparator P.Ein_Value / Re inf/ Xi/ (1.0 -
GravitySeparator P.Ein_Value)) *
GravitySeparator P.vis_oil Value/
GravitySeparator P.Rho_oil Value /

GravitySeparator P.d_Value;
}
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/* MATLAB Function: '<S6>/Transfer Area
emulsion' incorporates:

* Constant: '<S6>/Length’

* Constant: '<S6>/Radius'

*/

GravitySep TransferAreaemulsion(rtb_Integratorl,
GravitySeparator P.Radius Value,
GravitySeparator P.Length Value,

&GravitySeparator B.sf TransferArecaemulsion);
/* Product: '<S6>/Product14' incorporates:
* Constant: '<S6>/Pfup'
*/
rtb_Product14 = GravitySeparator P.Pfup Value *
GravitySeparator B.v_u *

GravitySeparator B.sf TransferAreaemulsion.At;
/* Product: '<S6>/Product18' incorporates:
* Constant: '<S6>/Constant1’

Constant: '<S6>/Pqup'

Constant: '<S6>/hweir'

MATLAB Function: '<S6>/k1 calc'

MATLAB Function: '<S6>/vel oil'

MinMax: '<S6>/Max1'

Product: '<S6>/Divide9'

Product: '<S6>/Product17'

Sum: '<S6>/Sum7'

* ¥ ¥ X X X ¥ ¥

*/

/* MATLAB Function 'Gravity Separator/k1 calc'":
'<S24>:1"*/

/*'<§24>:1:2' */

/* MATLAB Function 'Gravity Separator/vel oil':
'<§25>:1'*/

/*'<S25>:1:3" */

lambda = fmax(fmin(sqrt(rtb_Integratorl /
GravitySeparator P.hweir_Value), exp
((rtb_Integratorl /
GravitySeparator P.hweir Value - 1.0) *
-100.0)) *
GravitySeparator B.sf TransferAreaemulsion.At *
((ttb_Integratorl - rtb_Integrator) /

rtb_Integrator2) *
(GravitySeparator_B.Foil /

(GravitySeparator B.sf CrosssectionAreaoil.Ac -
fmax

(GravitySeparator B.sf CrosssectionAreaemulsion.
Ac,
GravitySeparator B.Ac))),
GravitySeparator P.Constant] Value)
* GravitySeparator P.Pqup Value;
/* Sum: '<S6>/Sum§' */
rtb_Fout -= GravitySeparator B.Foil;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Product: '<S14>/Product' incorporates:
* Constant: '<S14>/Constant1'
* Constant: '<S6>/Length'
*/
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GravitySeparator B.Product =
GravitySeparator P.Constant] Value e *
GravitySeparator P.Length Value;
}
/* Sum: '<S14>/Sum' incorporates:
* Constant: '<S14>/Constant’
* Constant: '<S6>/Radius'
* Math: '<S14>/Math Function'
* Product: '<S14>/Productl’
*/
GravitySeparator B.Sum =
GravitySeparator P.Constant Value b *
GravitySeparator P.Radius_Value *
rtb_Integratorl - rtb_Integratorl *
rtb_Integratorl;
/* Product: '<S6>/Dividel' incorporates:
* Constant: '<S6>/Fin'
* Product: '<S14>/Product2’
* Sqrt: '<S14>/Sqrt’
* Sum: '<S6>/Sum3’
*/
GravitySeparator B.Dividel =
((((GravitySeparator_P.Fin_Value - rtb Product14)
- lambda) - GravitySeparator B.Min) - rtb_Fout)
/
(GravitySeparator_B.Product *
sqrt(GravitySeparator B.Sum));
/* MATLAB Function: '<S6>/Derivative Cross-
section Areal' incorporates:
* Constant: '<S6>/Length’
* Constant: '<S6>/Radius'
*/

Grav_DerivativeCrosssectionArea(GravitySeparato
r B.Dividel,

GravitySeparator P.Radius_Value,
rtb_Integrator,

GravitySeparator P.Length Value,

&GravitySeparator B.sf DerivativeCrosssectionAr
eal);
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Product: '<S6>/Divide6' incorporates:
* Constant: '<S6>/d'
* Constant: '<S6>/tcoalescence’
*/
GravitySeparator B.Divide6 =
GravitySeparator P.d Value /
GravitySeparator P.tcoalescence Value;
}
/* MATLAB Function: '<S6>/Transfer Area water'
incorporates:
* Constant: '<S6>/Length’
* Constant: '<S6>/Radius'
*/
GravitySep TransferAreaemulsion(rtb_Integrator,
GravitySeparator P.Radius_Value,
GravitySeparator P.Length Value,
&GravitySeparator B.sf TransferArcawater);

/* MATLAB Function: '<S6>/Cross-section Area
water' incorporates:

* Constant: '<S6>/Radius'

*/
Gravit_CrosssectionAreaemulsion(rtb_Integrator,

GravitySeparator P.Radius Value,

&GravitySeparator B.sf CrosssectionAreawater);
/* Product: '<S6>/Product16' incorporates:

Constant: '<S6>/Constant’

Constant: '<S6>/Pqdown’

MinMax: '<S6>/Max'

Product: '<S6>/Divide7'

Product: '<S6>/Divide8'

Product: '<S6>/Product15'

Sum: '<S6>/Sum’

* ¥ ¥ X ¥ ¥ ¥

*/
= fmax(GravitySeparator B.Min /

GravitySeparator B.sf CrosssectionAreawater.Ac *

GravitySeparator B.sf TransferAreawater.At *
((rtb_Integratorl -
rtb_Integrator) / rtb_Integrator2),
GravitySeparator P.Constant Value k) *
GravitySeparator P.Pqdown_Value;
if (tmIsMajorTimeStep(GravitySeparator M)) {
/* Product: '<S13>/Product' incorporates:
* Constant: '<S13>/Constant1’
* Constant: '<S6>/Length'
*/
GravitySeparator B.Product j =
GravitySeparator P.Constantl Value eq *
GravitySeparator P.Length Value;
}
/* Sum: '<S13>/Sum' incorporates:
* Constant: '<S13>/Constant'
* Constant: '<S6>/Radius'
* Math: '<S13>/Math Function'
* Product: '<S13>/Productl’
*/
GravitySeparator B.Sum e =
GravitySeparator P.Constant Value a *
GravitySeparator P.Radius Value *
rtb_Integrator - rtb_Integrator *
rtb_Integrator;
/* Product: '<S6>/Divide' incorporates:
* Constant: '<S6>/Constant2'
Constant: '<S6>/Pfdown'
Product: '<S13>/Product2’
Product: '<S6>/Product13'
Sqrt: '<S13>/Sqrt’
Sum: '<S6>/Suml'

* ¥ ¥ ¥ ¥

*/
GravitySeparator B.Divide =
((GravitySeparator P.Pfdown Value *
GravitySeparator P.Constant2 Value *
GravitySeparator B.Divide6 *
GravitySeparator B.sf TransferArcawater.At +
Xi) - GravitySeparator B.Min) /



(GravitySeparator B.Product j ®
sqrt(GravitySeparator B.Sum_e));

/* MATLAB Function: '<S6>/Derivative Cross-
section Area' incorporates:

* Constant: '<S6>/Length’

* Constant: '<S6>/Radius'

*/

Grav_DerivativeCrosssectionArea(GravitySeparato
r_B.Divide,

GravitySeparator P.Radius_Value,
rtb_Integrator,

GravitySeparator P.Length Value,

&GravitySeparator B.sf DerivativeCrosssectionAr
ca);

/* Sum: '<S6>/Add' */

Re_inf =
GravitySeparator B.sf DerivativeCrosssectionArea
l.devVc -

GravitySeparator B.sf DerivativeCrosssectionArea
.devVc;
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Product: '<S15>/Product' incorporates:
* Constant: '<S15>/Constant1’
* Constant: '<S6>/Length’
*/
GravitySeparator B.Product_jw =
GravitySeparator P.Constantl Value o *
GravitySeparator P.Length Value;
}
/* Sum: '<S15>/Sum' incorporates:
* Constant: '<S15>/Constant’
* Constant: '<S6>/Radius'
* Math: '<S15>/Math Function'
* Product: '<S15>/Product!’
*/
GravitySeparator B.Sum b =
GravitySeparator P.Constant Value bh *
GravitySeparator P.Radius_Value *
rtb Integrator2 - rtb_Integrator2 *
rtb_Integrator2;
/* Product: '<S6>/Divide2' incorporates:
* Constant: '<S6>/Fin'
* Product: '<S15>/Product2’
* Sqrt: '<S15>/Sqrt’
* Sum: '<S6>/Sum5'
*/
GravitySeparator B.Divide2 =
(((GravitySeparator P.Fin Value -
GravitySeparator B.Foil) -
GravitySeparator B.Min) /

(GravitySeparator B.Product jw *
sqrt(GravitySeparator B.Sum_b));

/* MATLAB Function: '<S6>/Derivative Cross-
section Area2' incorporates:

* Constant: '<S6>/Length’

* Constant: '<S6>/Radius'

*/

rtb_Fout)
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Grav_DerivativeCrosssectionArea(GravitySeparato
r_B.Divide2,

GravitySeparator P.Radius Value,
rtb_Integrator,

GravitySeparator P.Length Value,

&GravitySeparator B.sf DerivativeCrosssectionAr
eal);
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Product: '<S6>/Product4' incorporates:
* Constant: '<S6>/Ein'
* Constant: '<S6>/Fin'
*/
GravitySeparator B.Product4 =
GravitySeparator P.Ein_Value *
GravitySeparator P.Fin_Value;
}
/* Product: '<S6>/Divide3' incorporates:
* Constant: '<S6>/Length'
Integrator: '<S6>/Integrator6'
Product: '<S6>/Product'
Product: '<S6>/Product!’
Product: '<S6>/Product2'
Product: '<S6>/Product3'
Sum: '<S6>/Sum?2'

* ¥ ¥ X X ¥

*/
GravitySeparator B.Divide3 =
((GravitySeparator X.Integrator6 CSTATE * Xi -
GravitySeparator B.Integrator3 *
GravitySeparator B.Min) -
GravitySeparator B.Integrator3 *

GravitySeparator B.sf DerivativeCrosssectionArea
.devVc)/

(GravitySeparator B.sf CrosssectionAreawater.Ac
*
GravitySeparator P.Length Value);
/* Product: '<S6>/Divide4' incorporates:
Constant: '<S6>/Length'
Integrator: '<S6>/Integrator6’
Product: '<S6>/Product5'
Product: '<S6>/Product6'
Product: '<S6>/Product7'
Product: '<S6>/Product8'
Sum: '<S6>/Add1'
Sum: '<S6>/Add2'
Sum: '<S6>/Sum4'

* ¥ X X X X ¥ X ¥

*/
GravitySeparator B.Divide4 =
((((GravitySeparator_B.Product4 - rtb Productl4)
- GravitySeparator_X.Integrator6 CSTATE *
rtb_Fout) -
GravitySeparator X.Integrator6 CSTATE *
Re_inf) - (lambda + Xi) *
GravitySeparator X.Integrator6 CSTATE) /

((GravitySeparator B.sf CrosssectionAreaemulsio
n.Ac -
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GravitySeparator B.sf CrosssectionAreawater.Ac)
*
GravitySeparator P.Length Value);
/* Product: '<S6>/Divide5' incorporates:
* Constant: '<S6>/Length’
Integrator: '<S6>/Integrator6'
Integrator: '<S6>/Integrator7'
Product: '<S6>/Product10'
Product: '<S6>/Product11'
Product: '<S6>/Product12'
Product: '<S6>/Product9’
Sum: '<S6>/Add3'
Sum: '<S6>/Add4'
Sum: '<S6>/Sum6'

* ¥k K X X ¥ X X %

*/

GravitySeparator B.Divide5 =

%

(((GravitySeparator_X.Integrator6 CSTATE
lambda
+ rtb_Product14) -
GravitySeparator X.Integrator7 CSTATE *
GravitySeparator B.Foil) -

(GravitySeparator B.sf DerivativeCrosssectionAre
a2.devVc -

GravitySeparator B.sf DerivativeCrosssectionArea
l.devVc) *
GravitySeparator X.Integrator7 CSTATE) /
((GravitySeparator_B.sf CrosssectionAreaoil.Ac

GravitySeparator B.sf CrosssectionAreaemulsion.
Ac) *
GravitySeparator P.Length Value);
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/* Matfile logging */
rt UpdateTXYLogVars(GravitySeparator M-
>rtwLoglnfo,
(GravitySeparator M->Timing.t));
} /* end MajorTimeStep */
if (tmIsMajorTimeStep(GravitySeparator M)) {
if (rtmIsMajorTimeStep(GravitySeparator M)) {
/*  Update for UniformRandomNumber:
'<S3>/Random Number' */

GravitySeparator DW.RandomNumber NextOutp
ut =

(GravitySeparator P.RandomNumber Maximum -

GravitySeparator P.RandomNumber Minimum) *
rt urand Upu32 Yd f pw_snf
(&GravitySeparator DW.RandSeed) +

GravitySeparator P.RandomNumber Minimum;
/*  Update for UniformRandomNumber:
'<S4>/Random Number' */

GravitySeparator DW.RandomNumber NextOutp
ut d=

(GravitySeparator P.RandomNumber Maximum
m -

GravitySeparator P.RandomNumber Minimum_c)
*rt urand Upu32 Yd f pw snf
(&GravitySeparator DW.RandSeed b) +

GravitySeparator P.RandomNumber Minimum_c;
}
/* Update for Integrator: '<S6>/Integrator' */
GravitySeparator DW.Integrator IWORK = 03
/* Update for Integrator: '<S6>/Integrator1' */
GravitySeparator DW.Integrator] IWORK = 0;
/* Update for Integrator: '<S6>/Integrator2' */
GravitySeparator DW.Integrator2 IWORK = 03
/* Update for Integrator: '<S6>/Integrator3' */
GravitySeparator DW.Integrator3 TWORK = 03
/* Update for Integrator: '<S6>/Integrator6' */
GravitySeparator DW.Integrator6 IWORK = 0;
/* Update for Integrator: '<S6>/Integrator7' */
GravitySeparator DW.Integrator7 IWORK = 0;
} /* end MajorTimeStep */
if (tmIsMajorTimeStep(GravitySeparator M)) {
/* signal main to stop simulation */
{ /* Sample time: [0.0s, 0.0s]
*/
if  ((rtmGetTFinal(GravitySeparator M)!=-1)
&&
!((rtmGetTFinal(GravitySeparator M)-
(((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* 4294967296.0)) )) >
(((GravitySeparator M-
>Timing.clockTick1+
GravitySeparator M-
>Timing.clockTickH1* 4294967296.0)) ) *
(DBL EPSILON))) {
rtmSetErrorStatus(GravitySeparator M,
"Simulation finished");
}
}

rt_ertODEUpdateContinuousStates(&GravitySepar
ator M->solverInfo);

/* Update absolute time for base rate */

/* The "clockTick0" counts the number of times
the code of this task has

* been executed. The absolute time is the
multiplication of "clockTick0"

* and "Timing.stepSize0". Size of "clockTick0"
ensures timer will not

* overflow during the application lifespan
selected.

* Timer of this task consists of two 32 bit
unsigned integers.



* The two integers represent the low bits
Timing.clockTickO and the high bits

*  Timing.clockTickHO. When the low bit
overflows to 0, the high bits increment.

*/

if (!(++GravitySeparator M-
>Timing.clockTick0)) {

++GravitySeparator M->Timing.clockTickHO;

}

GravitySeparator M->Timing.t[0] =
rtsiGetSolverStopTime

(&GravitySeparator M->solverInfo);

/* Update absolute timer for sample time: [1.0s,
0.0s] */
/* The "clockTick1" counts the number of times
the code of this task has
* been executed. The resolution of this integer
timer is 1.0, which is the step size
* of the task. Size of "clockTick1" ensures timer
will not overflow during the
* application lifespan selected.
* Timer of this task consists of two 32 bit
unsigned integers.
* The two integers represent the low bits
Timing.clockTick1 and the high bits
* Timing.clockTickH1. When the low bit
overflows to 0, the high bits increment.
*/
GravitySeparator M->Timing.clockTick1++;
if (!GravitySeparator M->Timing.clockTick1) {
GravitySeparator M-
>Timing.clockTickH1++;
}
}
} /* end MajorTimeStep */
¥
/* Derivatives for root system: '<Root>' */
void GravitySeparator_derivatives(void)
{
XDot_GravitySeparator T * rtXdot;
rtXdot = ((XDot GravitySeparator T  *)
GravitySeparator M->derivs);
/* Derivatives for Integrator: '<S6>/Integrator' */
_rtXdot->Integrator CSTATE =
GravitySeparator B.Divide;
/* Derivatives for Integrator: '<S6>/Integratorl' */
_rtXdot->Integrator] CSTATE =
GravitySeparator B.Dividel;
/* Derivatives for Integrator: '<S6>/Integrator2' */
_rtXdot->Integrator2 CSTATE =
GravitySeparator B.Divide2;
/* Derivatives for Integrator: '<S8>/Integrator' */
_rtXdot->Integrator CSTATE a =
GravitySeparator B.IntegralGain;
/* Derivatives for Integrator: '<S6>/Integrator3' */
_rtXdot->Integrator3 CSTATE =
GravitySeparator B.Divide3;
/* Derivatives for Integrator: '<S6>/Integrator6' */
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_rtXdot->Integrator6 CSTATE =
GravitySeparator B.Divide4;
/* Derivatives for Integrator: '<S6>/Integrator7' */
_rtXdot->Integrator7 CSTATE =
GravitySeparator B.Divide5;
H
/* Model initialize function */
void GravitySeparator_initialize(void)
{
/* Registration code */
/* initialize non-finites */
rt InitiInfAndNaN(sizeof(real T));
/* initialize real-time model */
(void) memset((void *)GravitySeparator M, 0,

sizeof(RT_MODEL_GravitySeparator_T));
{

/* Setup solver object */

rtsiSetSimTimeStepPtr(&GravitySeparator M-
>solverlnfo,

&GravitySeparator M-

>Timing.simTimeStep);

rtsiSetTPtr(&GravitySeparator M->solverInfo,
&rtmGetTPtr(GravitySeparator M));

rtsiSetStepSizePtr(&GravitySeparator M-
>solverInfo,

&GravitySeparator M-

>Timing.stepSize0);

rtsiSetd XPtr(&GravitySeparator M->solverInfo,
&GravitySeparator M->derivs);

rtsiSetContStatesPtr(&GravitySeparator M-
>solverInfo, (real T **)

&GravitySeparator M-

>contStates);

rtsiSetNumContStatesPtr(&GravitySeparator M-
>solverInfo,

&GravitySeparator M->Sizes.numContStates);

rtsiSetNumPeriodicContStatesPtr(& GravitySeparat
or M->solverInfo,

&GravitySeparator M-
>Sizes.numPeriodicContStates);

rtsiSetPeriodicContStateIndicesPtr(&GravitySepara
tor M->solverInfo,

&GravitySeparator M-
>periodicContStatelndices);

rtsiSetPeriodicContStateRangesPtr(&GravitySepara
tor M->solverInfo,
&GravitySeparator M-
>periodicContStateRanges);
rtsiSetErrorStatusPtr(&GravitySeparator M-
>solverInfo, (&rtmGetErrorStatus
(GravitySeparator M)));
rtsiSetRTModelPtr(&GravitySeparator M-
>solverInfo, GravitySeparator M);
}
rtsiSetSimTimeStep(&GravitySeparator M-
>solverlnfo, MAJOR_TIME STEP);
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GravitySeparator M->intgData.y
GravitySeparator M->odeY;
GravitySeparator M->intgData.f[0]
GravitySeparator M->odeF[0];
GravitySeparator M->intgData.f]!]
GravitySeparator M->odeF[1];
GravitySeparator M->intgData.f[2]
GravitySeparator M->odeF|[2];
GravitySeparator M->contStates =
((X_GravitySeparator T *) &GravitySeparator X),
rtsiSetSolverData(&GravitySeparator M-
>solverInfo, (void *)
&GravitySeparator M->intgData);
rtsiSetSolverName(& GravitySeparator M-
>solverlnfo,"ode3");
rtmSetTPtr(GravitySeparator M,
&GravitySeparator M->Timing.tArray[0]);
rtmSetTFinal(GravitySeparator M, );
GravitySeparator M->Timing.stepSize0 = 1.0;
rtmSetFirstlnitCond(GravitySeparator M, 1);
/* Setup for data logging */
{
static RTWLoglInfo rt_Datal.oggingInfo;
rt_DataloggingInfo.loggingInterval = NULL;
GravitySeparator M->rtwLogInfo =
&rt_Datal.ogginglnfo;
}
/* Setup for data logging */
{
rtliSetLogXSignallnfo(GravitySeparator M-
>rtwLoglnfo, (NULL));
rtliSetLogXSignalPtrs(GravitySeparator M-
>rtwLoglnfo, (NULL));
rtliSetLogT(GravitySeparator M->rtwLoglnfo,
"tout");
rtliSetLogX(GravitySeparator M->rtwLoglnfo,
s
rtliSetLogXFinal(GravitySeparator M-
>rtwLoglnfo, "");

rtliSetLogVarNameModifier(GravitySeparator M-
>rtwLoglInfo, "rt ");
rtliSetLogFormat(GravitySeparator M-
>rtwLoglInfo, 4);
rtliSetLogMaxRows(GravitySeparator M-
>rtwLoglnfo, 0);
rtliSetLogDecimation(GravitySeparator M-
>rtwLoglnfo, 1);
rtliSetLogY (GravitySeparator M->rtwLoglInfo,
s
rtliSetLogY Signallnfo(GravitySeparator M-
>rtwLoglnfo, (NULL));
rtliSetLogY SignalPtrs(GravitySeparator M-
>rtwLoglnfo, (NULL));
}
/* block 1/0 */
(void) memset(((void *) &GravitySeparator B), 0,
sizeof(B_GravitySeparator T));
/* states (continuous) */

{

(void) memset((void *)&GravitySeparator X, 0,
sizeof(X_GravitySeparator T));
}
/* states (dwork) */
(void) memset((void *)&GravitySeparator DW, 0,
sizeof(DW_GravitySeparator T));
/* Matfile logging */

rt StartDataLoggingWithStartTime(GravitySeparat

or_M->rtwLoglInfo, 0.0,
rtmGetTFinal(GravitySeparator M),

GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)));

G_PoissonIntegerGenerator_Start(&GravitySeparat
or_DW.PoissonIntegerGenerator);

G_PoissonIntegerGenerator_Start(&GravitySeparat
or DW.PoissonIntegerGenerator_p);/* Start for
Constant: '<S6>/hwater' */
GravitySeparator B.hwater =
GravitySeparator P.hwater Value;
/* Start for Constant: '<S6>/hemulsion’ */
GravitySeparator B.hemulsion =
GravitySeparator P.hemulsion Value;
/* Start for Constant: '<S6>/hoil' */
GravitySeparator B.hoil =
GravitySeparator P.hoil Value;
/* Start for Constant: '<S6>/Ewater' */
GravitySeparator B.Ewater =
GravitySeparator P.Ewater Value;
/* Start for Constant: '<S6>/Eemulsion' */
GravitySeparator B.Eemulsion =
GravitySeparator P.Eemulsion Value;
/* Start for Constant: '<S6>/Eoil' */
GravitySeparator B.Eoil =
GravitySeparator P.Eoil Value;
/* Start for ToWorkspace: '<Root>/To Workspace'
*/
{
static int T rt ToWksWidths[] ={ | };
static int_ T rt. ToWksNumDimensions[] ={ | };
static int T rt ToWksDimensions[] ={ | };
static boolean T rt ToWksIsVarDims[] = (DNV-
RP-A203);
static void *rt_ ToWksCurrSigDims[] = { (NULL)
33
static int_ T rt_ToWksCurrSigDimsSize[] = {4 };
static BuiltiInDTypeld rt ToWksDataTypelds[] =
{SS_DOUBLE };
static int_T rt ToWksComplexSignals[] = (DNV-
RP-A203);

static int T rt ToWksFrameData[] = (DNV-RP-
A203);

static const char_T *rt ToWksLabels[] ={"" };

static RTWLogSignallnfo rt ToWksSignallnfo =

{

rt ToWksWidths,



rt ToWksNumDimensions,
rt ToWksDimensions,
rt ToWksIsVarDims,
rt ToWksCurrSigDims,
rt ToWksCurrSigDimsSize,
rt ToWksDataTypelds,
rt ToWksComplexSignals,
rt_ ToWksFrameData,
{rt_ToWksLabels },
(NULL),
(NULL),
(NULL),
{(NULL) },
{(NULL) },
(NULL),
(NULL)
15
static const char T rt ToWksBlockName[] =
"GravitySeparator/To Workspace";

GravitySeparator DW.ToWorkspace PWORK.Log
gedData = rt_CreateStructLogVar(
GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSizeO0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Foil",

9

9

9
&rt ToWksSignallnfo,
rt ToWksBlockName);
if
(GravitySeparator DW.ToWorkspace PWORK.Lo
ggedData == (NULL))
return;
}
/*  Start for ToWorkspace: '<Root>/To
Workspacel' */
{
static int T rt ToWksWidths[] ={ | };
static int T rt ToWksNumDimensions[] ={ | };
static int T rt ToWksDimensions[] ={ | };
static boolean T rt_ToWksIsVarDims[] = (DNV-
RP-A203);
static void *rt_ ToWksCurrSigDims|[] = { (NULL)
¥3
static int_ T rt_ ToWksCurrSigDimsSize[] = {4 };
static BuiltiInDTypeld rt ToWksDataTypelds[] =
{SS_DOUBLE };
static int_ T rt ToWksComplexSignals[] = (DNV-
RP-A203);
static int T rt ToWksFrameData[] = (DNV-RP-
A203);

static const char T *rt ToWksLabels[] ={"" };
static RTWLogSignallnfo rt ToWksSignallnfo =

{
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rt ToWksWidths,

rt ToWksNumDimensions,

rt ToWksDimensions,

rt ToWksIsVarDims,

rt ToWksCurrSigDims,

rt ToWksCurrSigDimsSize,

rt ToWksDataTypelds,

rt ToWksComplexSignals,

rt ToWksFrameData,

{rt ToWksLabels },

(NULL),

(NULL),

(NULL),

{(NULL)},

{ (NULL) },

(NULL),

(NULL)
I8
static const char T rt ToWksBlockName[] =

"GravitySeparator/To Workspacel";

GravitySeparator DW.ToWorkspacel PWORK.Lo
ggedData = rt_CreateStructLogVar(
GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Effectiveness",

b

b

9

&rt ToWksSignallnfo,
rt ToWksBlockName);
if
(GravitySeparator DW.ToWorkspacel PWORK.L
oggedData == (NULL))
return;
H
/*  Start for ToWorkspace: '<Root>/To
Workspace2' */
{
static int_ T rt. ToWksWidths[] ={ | };
static int_ T rt_ ToWksNumDimensions[] = { | };
static int T rt ToWksDimensions[] ={ | };
static boolean T rt_ToWksIsVarDims[] = (DNV-
RP-A203);
static void *rt_ ToWksCurrSigDims[] = { (NULL)
15
static int T rt ToWksCurrSigDimsSize[] = { 4 };
static BuiltiInDTypeld rt ToWksDataTypelds[] =
{SS DOUBLE };
static int_T rt ToWksComplexSignals[] = (DNV-
RP-A203);
static int T rt ToWksFrameData[] = (DNV-RP-
A203);
static const char T *rt ToWksLabels[] ={"" };
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static RTWLogSignallnfo rt ToWksSignallnfo =
{

rt ToWksWidths,
rt ToWksNumDimensions,
rt ToWksDimensions,
rt_ ToWksIsVarDims,
rt_ ToWksCurrSigDims,
rt_ ToWksCurrSigDimsSize,
rt_ ToWksDataTypelds,
rt ToWksComplexSignals,
rt ToWksFrameData,
{rt_ ToWksLabels },
(NULL),
(NULL),
(NULL),
{ (NULL) },
{ (NULL) },
(NULL),
(NULL)
35
static const char T rt ToWksBlockName[] =
"GravitySeparator/To Workspace2";

GravitySeparator DW.ToWorkspace2 PWORK.Lo
ggedData = rt_CreateStructLogVar(
GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Fwater",

9

9

&rt ToWksSignallnfo,

rt ToWksBlockName);

if
(GravitySeparator DW.ToWorkspace2 PWORK.L
oggedData == (NULL))

return;

}
/¥ Start for ToWorkspace: '<Root>/To
Workspace3' */

{

int T dimensions[2] ={ 1, | };

GravitySeparator DW.ToWorkspace3 PWORK.Lo
ggedData =rt_CreateLogVar(
GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"D_actuator",

SS DOUBLE,

9

dimensions,
NO_LOGVALDIMS,
(NULL),

(NULL),

b
b
)s
if
(GravitySeparator DW.ToWorkspace3 PWORK.L
oggedData == (NULL))
return;
}
/*  Start for ToWorkspace: '<Root>/To
Workspace4' */
{
static int_ T rt ToWksWidths[] ={ 3 };
static int_ T rt. ToWksNumDimensions[] ={ | };
static int_ T rt. ToWksDimensions[] = { 3 };
static boolean T rt ToWksIsVarDims[] = (DNV-
RP-A203);
static void *rt_ ToWksCurrSigDims[] = { (NULL)
}5
static int T rt ToWksCurrSigDimsSize[] = { 4 };
static BuiltinDTypeld rt ToWksDataTypelds[] =
{SS_DOUBLE };
static int T rt ToWksComplexSignals[] = (DNV-
RP-A203);
static int T rt ToWksFrameData[] = (DNV-RP-
A203);
static const char_T *rt ToWksLabels[] ={"" };
static RTWLogSignallnfo rt ToWksSignallnfo =
{

rt ToWksWidths,
rt ToWksNumDimensions,
rt ToWksDimensions,
rt ToWksIsVarDims,
rt ToWksCurrSigDims,
rt ToWksCurrSigDimsSize,
rt ToWksDataTypelds,
rt ToWksComplexSignals,
rt ToWksFrameData,
{rt ToWksLabels },
(NULL),
(NULL),
(NULL),
{ (NULL) },
{ (NULL) },
(NULL),
(NULL)
1
static const char T rt ToWksBlockName[] =
"GravitySeparator/To Workspace4";

GravitySeparator DW.ToWorkspace4 PWORK.Lo
ggedData = rt_CreateStructLogVar(
GravitySeparator M->rtwLogInfo,



rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSizeO0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Oil_cuts",

9

9

9
&rt ToWksSignallnfo,
rt ToWksBlockName);
if
(GravitySeparator DW.ToWorkspace4 PWORK.L
oggedData == (NULL))
return;
}
/*  Start for ToWorkspace: '<Root>/To
Workspace5' */
{
static int T rt ToWksWidths[] ={ 3 };
static int T rt ToWksNumDimensions[] ={ | };
static int_ T rt ToWksDimensions[] ={ 3 };
static boolean T rt_ToWksIsVarDims[] = (DNV-
RP-A203);
static void *rt_ ToWksCurrSigDims|[] = { (NULL)
33
static int_T rt_ ToWksCurrSigDimsSize[] = {4 };
static BuiltiInDTypeld rt ToWksDataTypelds[] =
{SS DOUBLE };
static int_ T rt ToWksComplexSignals[] = (DNV-
RP-A203);
static int T rt ToWksFrameData[] = (DNV-RP-
A203);
static const char T *rt ToWksLabels[] ={"" };
static RTWLogSignallnfo rt ToWksSignallnfo =

{

rt ToWksWidths,
rt ToWksNumDimensions,
rt ToWksDimensions,
rt ToWksIsVarDims,
rt_ ToWksCurrSigDims,
rt_ ToWksCurrSigDimsSize,
rt_ ToWksDataTypelds,
rt ToWksComplexSignals,
rt ToWksFrameData,
{rt_ ToWksLabels },
(NULL),
(NULL),
(NULL),
{ (NULL) },
{ (NULL) },
(NULL),
(NULL)
35
static const char T rt ToWksBlockName[] =
"GravitySeparator/To Workspace5";

GravitySeparator DW.ToWorkspace5 PWORK.Lo
ggedData = rt_CreateStructLogVar(
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GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Levels",

b

9

&rt ToWksSignallnfo,
rt ToWksBlockName);
if
(GravitySeparator DW.ToWorkspace5 PWORK.L
oggedData == (NULL))
return;
H
/% Start for ToWorkspace: '<Root>/To
Workspace6' */
{

int_T dimensions[2] = { I, | };

GravitySeparator DW.ToWorkspace6 PWORK.Lo
ggedData = rt_CreateLogVar(
GravitySeparator M->rtwLogInfo,

rtmGetTFinal(GravitySeparator M),
GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"D valve",

SS DOUBLE,
b

dimensions,
NO_LOGVALDIMS,
(NULL),

(NULL),

b
)5
if
(GravitySeparator DW.ToWorkspace6 PWORK.L
oggedData == (NULL))
return;
H
/* Start for ToWorkspace: '<S6>/To Workspace7'
*/
{

int_T dimensions[!] ={ 1 };
GravitySeparator DW.ToWorkspace7 PWORK.Lo
ggedData = rt_CreateLogVar(
GravitySeparator M->rtwLoglInfo,

rtmGetTFinal(GravitySeparator M),
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GravitySeparator M->Timing.stepSize0,
(&rtmGetErrorStatus(GravitySeparator M)),
"Ewater",

SS DOUBLE,

)

9
dimensions,
NO_LOGVALDIMS,
(NULL),
(NULL),

)
if
(GravitySeparator DW.ToWorkspace7 PWORK.L
oggedData == (NULL))
return;
}

{
uint32 T tseed;

int32 Tr;

int32 Tt;

real T tmp;

/* InitializeConditions for
UniformRandomNumber: '<S3>/Random Number'
*/

tmp =
floor(GravitySeparator P.RandomNumber Seed);

if (rtIsNaN(tmp) || rtIsInf(tmp)) {

tmp = 0.03

} else {

tmp = fmod(tmp, );

}

tseed = tmp < ?  (uint32_T)-

(int32_T)(uint32_T)-tmp : (uint32_T)tmp;
r=(int32_T)(tseed >> );
t=(int32_T)(tseed & );
tseed = ((((tseed - ((uint32_T)r <<

)+t)+r1;
if (tseed < 1U) {
tseed = ;
} else {
if (tseed > ) {
tseed = ;
}

H
GravitySeparator DW.RandSeed = tseed;

)) +1t) <<

GravitySeparator DW.RandomNumber NextOutp
ut =

(GravitySeparator P.RandomNumber Maximum -

GravitySeparator P.RandomNumber Minimum) *
rt urand Upu32 Yd f pw_snf

(&GravitySeparator DW.RandSeed) +
GravitySeparator P.RandomNumber Minimum;

/* End of InitializeConditions for
UniformRandomNumber: '<S3>/Random Number'
*/

/* InitializeConditions for S-Function
(sdspcumsumprod): '<S3>/Cumulative Sum' */

GravitySeparator DW.CumulativeSum_RunningC
umVal = 0.0;

/* InitializeConditions for
UniformRandomNumber: '<S4>/Random Number'
*/

tmp =
floor(GravitySeparator P.RandomNumber Seed d
)3

if (rtIsNaN(tmp) || rtIsInf(tmp)) {

tmp = 0.0;

}else {

tmp = fmod(tmp, );

}

tseed = tmp < ?  (uint32_T)-

(int32 T)(uint32 T)-tmp : (uint32_T)tmp;
r=(int32_T)(tseed >> );
t=(int32_T)(tseed & )s
tseed = ((((tseed - ((uint32_T)r <<

)+t)+r;
if (tseed < 1U) {
tseed = ;
} else {
if (tseed > ) {
tseed = H
}

}
GravitySeparator DW.RandSeed b = tseed;

)) 1) <<

GravitySeparator DW.RandomNumber NextOutp
ut d=

(GravitySeparator P.RandomNumber Maximum
m -

GravitySeparator P.RandomNumber Minimum_c)
*rt urand Upu32 Yd f pw_snf
(&GravitySeparator DW.RandSeed b) +

GravitySeparator P.RandomNumber Minimum_c;
/* End of InitializeConditions for
UniformRandomNumber: '<S4>/Random Number'
*/
/* InitializeConditions for S-Function
(sdspcumsumprod): '<S4>/Cumulative Sum' */

GravitySeparator DW.CumulativeSum_RunningC

umVal b=0.0;

/* InitializeConditions for Integrator:
'<S6>/Integrator' incorporates:

* InitializeConditions  for  Integrator:
'<S6>/Integratorl’

*/



if (rtmIsFirstInitCond(GravitySeparator M)) {
GravitySeparator X.Integrator CSTATE
1.563
GravitySeparator X.Integratorl CSTATE
1.67;
H
GravitySeparator DW.Integrator IWORK = 1;
/* End of InitializeConditions for Integrator:
'<S6>/Integrator' */
/* InitializeConditions for
'<S6>/Integratorl' */
GravitySeparator DW.Integrator]l IWORK = 1;

Integrator:

/* InitializeConditions for Integrator:
'<S6>/Integrator2' incorporates:

* InitializeConditions ~ for  Integrator:
'<S6>/Integrator3’

*/

if (rtmlIsFirstInitCond(GravitySeparator M)) {
GravitySeparator X.Integrator2 CSTATE
3.21;
GravitySeparator X.Integrator3 CSTATE
0.13
}
GravitySeparator DW.Integrator2 IWORK = 1;
/* End of InitializeConditions for Integrator:
'<S6>/Integrator2' */
/* InitializeConditions for
'<S8>/Integrator' */
GravitySeparator X.Integrator CSTATE a =
GravitySeparator P.Integrator IC;
/* InitializeConditions for
'<S6>/Integrator3' */
GravitySeparator DW.Integrator3 IWORK = 1;

Integrator:

Integrator:

/* InitializeConditions for Integrator:
'<S6>/Integrator6' incorporates:

* InitializeConditions ~ for  Integrator:
'<S6>/Integrator?'
SIMULINK C/ DATA
/*

* GravitySeparator_data.c

* Academic License - for use in teaching, academic
research, and meeting

* course requirements at degree granting institutions
only. Not for

* government, commercial, or other organizational
use.

* Code generation for model "GravitySeparator".

* Model version 1 1.84

* Simulink Coder version : 8.11 (R2016b) 25-Aug-
2016

* C source code generated on : Sat Jun 10 18:23:55
2017

* Target selection: grt.tlc

* Note: GRT includes extra infrastructure and
instrumentation for prototyping

* Embedded hardware selection: Intel->x86-64
(Windows64)
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*/
if (rtmlIsFirstInitCond(GravitySeparator M)) {
GravitySeparator X.Integrator6 CSTATE
0.3;
GravitySeparator X.Integrator7 CSTATE
0.9;
}
GravitySeparator DW.Integrator6 IWORK = 1}

/* End of InitializeConditions for Integrator:
'<S6>/Integrator6' */

/* InitializeConditions for
'<S6>/Integrator7' */

GravitySeparator DW.Integrator7 IWORK = 1;

/* SystemlInitialize for Chart:
'<Root>/Effectiveness' */

Integrator:

GravitySeparator DW.is_active c8 GravitySeparat
or=0Uj;

GravitySeparator DW.is ¢8 GravitySeparator =
GravitySepar IN NO ACTIVE CHILD;

/* set "at time zero" to false */

if (rtmIsFirstInitCond(GravitySeparator M)) {

rtmSetFirstInitCond(GravitySeparator M, 0);
}
}

H

/* Model terminate function */
void GravitySeparator terminate(void)

{

Gr_PoissonIntegerGenerator Term(&GravitySepar
ator DW.PoissonIntegerGenerator);

Gr_PoissonIntegerGenerator Term(&GravitySepar
ator DW.PoissonIntegerGenerator_p);

}

* Code generation objectives: Unspecified
* Validation result: Not run
*/
#include "GravitySeparator.h"
#include "GravitySeparator_private.h"
/* Block parameters (auto storage) */
P_GravitySeparator T GravitySeparator P = {
98.8652555812759, /* Mask Parameter:
PIDController I
* Referenced by:
'<S8>/Integral Gain'
*/
5648.86645030705, /* Mask Parameter:
PIDController P
* Referenced by:
'<S8>/Proportional Gain'
*/
0.0, /* Expression: 0
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* Referenced by:
'<S3>/Random Number'

*/
0.003, /* Expression: 0.003
* Referenced by:
'<S3>/Random Number'
*/
1125.0, /* Expression: 1125

* Referenced by:
'<S3>/Random Number'
*/
0.0, /* Expression: 0
* Referenced by:
'<S4>/Random Number'

*/
0.005, /* Expression: 0.005
* Referenced by:
'<S4>/Random Number'
*/
1125.0, /* Expression: 1125

* Referenced by:
'<S4>/Random Number'
*/
0.0081, /* Expression: 0.0081
* Referenced by: '<S7>/Kv
des (theoretical)'

*/
1.0, /* Expression: 1
* Referenced by:
'<Root>/Constant'
*/
1.56, /* Expression: 1.56
* Referenced by:
'<S6>/hwater'
*/
1.67, /* Expression: 1.67
* Referenced by:
'<S6>/hemulsion’
*/
3.21, /* Expression: 3.21
* Referenced by:
'<S6>/hoil’
*/
61.111111111111114, /* Expression:

InitialConditionForIntegrator
* Referenced by:

'<S8>/Integrator’
*/
0.81, /* Expression: 0.81
* Referenced by:
'<S7>/Max flow m3//s'
*/
0.1, /* Expression: 0.1
* Referenced by:
'<S6>/Ewater’
*/
0.3, /* Expression: 0.3
* Referenced by:
'<S6>/Eemulsion'

*/

0.9, /* Expression: 0.9
* Referenced by:
'<S6>/Eoil’
*/
0.57735026918962584, /* Expression:
1/sqrt(3)
* Referenced by: '<S6>/Cd'
*/
3.4641, /* Expression: 3.4641
* Referenced by:
'<S6>/lweir'
*/
9.81, /* Expression: 9.81
* Referenced by:
'<S6>/gravity'
*/
3.0, /* Expression: 3
* Referenced by:
'<S6>/hweir'
*/
2.0, /* Expression: 2
* Referenced by:
'<S6>/Radius'
*/
1.1, /* Expression: 1.1
* Referenced by:
'<S6>/Fin'
*/
1.0, /* Expression: 1
* Referenced by:
'<S6>/Pfup'
*/
1000.0, /* Expression: 1000

* Referenced by:
'<S6>/Rho_water'
*/
845.0, /* Expression: 845
* Referenced by:
'<S6>/Rho_oil'
*/
0.0013, /* Expression: 1.3E-3
* Referenced by:
'<S6>/vis_oil'
*/
0.000547,
3

/* Expression: 0.547E-

* Referenced by:
'<S6>/vis_water'

*/
0.0017, /* Expression: 1E-3*1.7
* Referenced by: '<S6>/d'
*/
0.55, /* Expression: 0.55
* Referenced by:
'<S6>/Ein'
*/
10.0, /* Expression: 10
* Referenced by:
'<S6>/Length'

*/



0.05,
'<S6>/Pqup'

0.0,
'<S6>/Constant]1’

2.0,
'<S14>/Constant1'

2.0,
'<S14>/Constant'

1.0,

'<S6>/Pfdown’

0.66666666666666663,

2/3
'<S6>/Constant2'

0.12345,

'<S6>/tcoalescence’

/* Expression: 0.5%0.1

* Referenced by:

*/
/* Expression: 0

* Referenced by:

*/
/* Expression: 2

* Referenced by:

*/
/* Expression: 2

* Referenced by:

*/
/* Expression: 1

* Referenced by:

*/

/* Expression:

* Referenced by:

*/
/* Expression: 0.12345

* Referenced by:

0.5,
'<S6>/Pqdown’
0.0,
'<S6>/Constant'
2.0,
'<S13>/Constant1'
2.0,
'<S13>/Constant’
2.0,
'<S15>/Constant1’
2.0

'<S15>/Constant’

}s

*/

/* Expression: 0.5
* Referenced
*/

/* Expression: 0
* Referenced
*/

/* Expression: 2
* Referenced
*/

/* Expression: 2
* Referenced
*/

/* Expression: 2
* Referenced
*/

/* Expression: 2
* Referenced
*/
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by:

by:

by:



